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CORRESPONDENCE. 

CAWNPOKE EXPERIMENTAL FARM. 

TO THE editor, 

Sir, — Will you permit me to offer a few remarks on the scathing 
strictures passed by Mr. 0. L, Bryce in re Mr. Fuller's experiments 
I at Cawupore ? 
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Our Coi^espondents and Contributors will greatly oblige 
ns if they will take the trouble, where the retu rns of cultiva- 
tion are slated by them in Indian weights and- measures, to 
give theiw English equivalents, either in the in parent 
thesis, or in a footmote. The bigah tn particular varies so 
much in the different provijtces, that it is absolutely necessary 
to give the English value of it in all cases. It loould be a girat 
reform if the Gommmeni itself followed the sanve course in all 
({jffictal reports published by it. 

All correspondence must bear the full name and address of 
the writer, not necessarily for publication, but as a guarantee 

Wc NmU tolki no iwti^ of mmyrnusleUers, 


I must first state I urn not an agricultural analytical chemist, 
but an amateur, and secondly, that I have never met Mr. Fuller j 
ho comes from the N.'W.P., whorees I hail from another part of 
I India, so that you can acquit me of having any personal feelings in 
the controversy. 

Mr. Fuller’s lips are sealed by official etiquette, but I am not 
BO restiiutod— 

** Which is why I remark 

** And I own it with pain— 

That there is nothing in Mr. Fuller’s report to show the operations 
were conducted wiU» waul of care ; moreover. I fall to sec that any 
analysis of either farmyard immuiHi.or the superphosphate employed, 
could have been productive of any real good. Any chemist, or 
in fact any man who had any theoretical knowledge of agiicuUiti^^l 
analytical chemistry, could, knowing the quality of the ingredients 
employed, be able to calculate, within very narrow limits, the com- 
position of bis superphosphate, i.e,— the quantities of calcic sulphate, 
alkaline salts, calcic phosphate, 4to., contained therein. With regard 
to the state of tho manure (farmyard dung) used, if Mr. Fuller 
did not state whether it wae rotted or not, he evidently conclnded, 
as 1 do, that no man in possession of his sensss would, without 
very good reason, use other than thoroughly decomposed dung. 

Again, Mr. Bryce says that Mr. Fuller’s experiments have not 
resulted in any improvement of the staple. This is a sweeping 
assertion unsupported by specific proof, for the very fact of the 
pedigree wheat having given such a large yield, in some instancei:; « 
equal to 4 bushels per aore, shows that under Mr. Fuller’s manage*^ 
niout the quality of the grain has improved. 

Mr. Bryoe again twits Mr. Fuller anent the absence of analysll 
year by year, This Is mere habr-spUtting, and it is not unreasonable 
to suppose that, ha'Aing increased in {nroduotivo powers. It may^ 
to d slight extent have increased in albumenoids 
bydmtsi, ss any otbey wheat wonld Jiave dpo#, Manly 
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M Ml agricultural analytical chemist, must know that to Improvii 
a staple of any kind is a process demanding some years of careful 
cultivation* thrcayiirs^lstvoryUtolt^ period, and should the 
Departmetanpf AgjSiodture imcceed In rising a#pociea 6f wheat to 
the Eng^sh nr Iniroi^enn scale of prodnctlyeniss ||n eveit^aix years, a 
great deal will have been done. Kature does not move by “ leaps 
and boands.^ American maise, Carolina rice, Now Orleans cotton 
WM not brought up to their present standard of exoellenoo in a 
alni^ decade* 

According to Mn 0. Brppa^ Mr* Fuller’s gmt fault rests In 
thal^tof his not being an f^gHcviliural ancUyUeal c?uini$t, but 
^ssara^ «poor man, an official of oeasiderable ability, who, in addition 
to having reoeivod a liberal education and possessing a natural predi* 
Ucti^ f&4gdmiltural pursuits, brings a mind <mlarged by experi> 
MM 0 ki India to assist him in the discharge of his duties. It was 
no doubt on these grounds that the Government saw fit to transfer 
him to the Central Frovinces. Now the deld is elear for Mr. 0. L. 
Bryoe^ Gould you not persuade him, as an agricultural analytical 
obeMIst, to offer his rshmble serrioes to Sir Alfred Lyall who, in 
’iiddltloii toshailiig Mr. Bryce’s views, would jump at such an offer, 
hhd take the ffrst Uhanoe of supplying fhe Department of Agnoul< 
tare with a long^folt want— viz., an agricn/tiiral aneUytiedl chemist ? 
i>Fe then bO no longer shodked at having ** experiments 

>fdly ^bood^'etted,^ ■*notes negtfgontly made,” or the Department 
of Agriculture brought into discredit, and what is more to the 
tb<s»e data of the highest importance would be carefully 
ooUated t 

1. Dgteii on which seeds were sown. 

2t Xhermomstricalandbarometdoal changes, direction of wind, 

kc. 

8. E(^f£(U. 

A Analyssf pf soil, manure, and irrigation waters. 

5. jQ^tity of straw per plant and hunch. 

' essential i>oints would he of course impaired to the outside 

world, and those whp, like myself, arc not aiudyiiad agri- 
euUurtd chetnists, but merely amateurs, and as such, are so absurdly 
weak-minded as to call for impartial criticisms aud— - 

FAIli PLAY. 

P, 5i.— Mr. Bryce has tried to demolish Mr. Fuller ; in fact, he 
has done so to his own satisfaction : but Mr. Bryco may perhaps 
reoolleot a tragic episode in the history of Constantinople, HeracUus 
Exarch of AWca demoUsbed Pbmas, the usurper, who had some 
time previously demolished Maurice, the Venerable Emperor of 
the Bast, Before Phceofl was finally demolished, in the accents of 
despair being, we are told, in a very uncomfortable position (in 
fact by the orders of the avenger of Maurice, hung up by the heels 
for the inspection of an admiring multitude) he ejaculated : **Would 
thou have ruled hotter ? ” Mr, Fuller will, I know, excuse 
me for mentioning him in the same breath witli the ruffian 
Phosas, but very probably after this demolition he may feel 
tempted to ask Mr, Bryco if he olso “would have done bettor ” 
had the Oovenmientof the N,*W. Provinces entrusted him with 
the charge of tho Experimental Farm, Cawnpore. 

F. P. 

CASTOil SEEDS. 

TO THK BDITOn. 

your issue of November 1, “H. T, T.,” writing from 
thp Beram, ipputipna a large white variety of castor plant, which 
grows to a height of l5 or 20 feet, and lasts for sovoral years. This 
^varisty is unknown to us down here, and X should be much obliged 
If Xf .T,” would kindly put me in tho way of getting a small 
paokebof seeds down tooseperiment with. 

Kumool, Madras. 

^ 0 * 1 .— We have obtoinotl and forwarded a packet of seeds to our 

oMngxmdcnt-^., /. A. 

CASTOR-PIANXINa 

TO Tin XpZTOlU 

8lB,-^lnytrtffiiStteol the 1st November, writing from 

eTar under the heading of “Oaster-PIaating,” mentions a 
bddkher,” should be greatly obliged If you could obtain for 
io w description of the “buokher,” with, if possible, a sketch, 
have fatM to get any one that I can trust to make up one, 
HHlhout a loffi atplanatton of it ; snAfhali feel vexy grat^ to 
ibjr*X.”EhaWitthMpme. 


AN INDIAN TEA PLANTER ON THE TEA 
ENTERPRISE IN CEYLON. 

(To the Jftitor qfiht Gegfow 

DgAE SiB, — 1 promised to write to you now and again on tea 
in Ceylon, and ought to have done so before now, but I thought it 
would be better to wait until I knew more of the climate and land 
I was writing abppt, so that I sbopld i:vc>t load any one astray. I 
can now write' to you bn thekubjeet with more oonfidenoe, having 
spent a year among you, during which time I have seen tea growing 
from 70ft. above sea-level to over 0,000ft«, and I am well saUsffed 
with the growth at all and I no ^gsr doubt that 

Ceylon will yet be a great tei^^wlxig country, and the sooner all 
who ore interested in tea put their shoulders to the wheel to send 
to market teas that will sell at a prodt^ the better. This can only 
be done by giving careful attention to tho plucking and manufac- 
ture, 

Ceylon teas are now begun to be known in market, and we 
should give our careful attention to the mannfaotate, so that our 
teas will get better known. Wo have all a great deal to learn 
about the growth and manufacture of ieOt And none of us should 
be too proud to bo taught. Wo can all learn from each other, and 
should be all willing to assist each qthtr, as all are striving for the 
same end— that is, to make tea a profftablo Investment, This can 
be done ; and why make a secret of the fact ? 

Now that our old love, ooffeo, has forsaken us, and that tea can 
be grown in the old fields among tho coffee, why not plant tea 
among the coffee, but leave our old love to shelter tea, and should 
our old love give us a good crop, cut down the tea within six inches 
of the ground, which will only improve the new love, and make her 
Hush and blush better than over ? 

1 am glad to see that Ceylon teas are improving, and X hope that 
they will continue to improve, although up to tho present time 
there is some awful rubbish shipped from Ceylon, from some of the 
greatest tea growers iu the island— men that should ere this know 
wliat good tea is and bow it ought to be made, but still they will 
continue to ship rubbish to the market : in somt cases they are 
ashamed to put tho plantation mark on the cheska. If they send 
tea at all to market, they surely should put the plantation marks 
on the chests, and, if any of us don’t know how to make good tea, 
why should we not acknowledge the fact, and be taught by some 
one that may know more than wc do ourselves on the subject ? 
Weeau never be too old to learn. I would advise all the Ceylon 
tea-planters to exchange samples with each other and to visit each 
other ; in fact, I would advise tea proprietors to give their superin - 
teudents 15 days’ leave each year to go round and visit other 
estates. If they should see nothing to copy, they may see a lot 
to avoid ; the mere fact of exchanging ideas with each other does a 
lot of good, 

1 have no longer any doubt about the profitable growth of tea in 
Ceylon, and I am sure that it can be profitably grown from 20 feet 
above sea-level to 7,000 feet. Tho flavour of tho high-grown tea 
will make up for tho shorter yield that one would got at a high 
elevation. 

I consider with careful management that tea could be worked up 
to 400n>. per acre in the highest elevation in Ceylon, and in some 
districts in the low country I would not be at all surpilaed to see 
on average of 7001b. per acre reached, and what I mean is not 400 
and 7001b. of rubbish, but of good tea that should average Is. 6rf, 
per lb, I could mention several estates that will turn out more in 
three months this year than they mode In twelve last year, and all 
among that so-oallod poor soil of Aviaawella and Eoanwella, the 
richest tea soil in the island which will yet be the great tea districts 
of Ceylon. 

X am glad to say a lot of land is now taken np for tea in the iow 
country, which will increase the '^’alue of the oldest pioneers of the 
district’s estates, who well deserve to be rewarded for going Into a 
district that was thought to be feverish and deadly. Had the men 
that 1 am now thinking about gone in for tea in the way they went 
iu for coffee, how different would their banking account have been 
to-day. 

X understand that some eutorprislng proprietors are not going to 
content themselves with growing tea and opooa only, but they are 
going to start a daily steamer, which wBl do udoi to open out the 
districts, and ought to pay the ahareholders well. 

Wishtog good luck to the Relaniganga Steam Navigation Com- 
pany— 

pm. 
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ifo ik* Timu<\f India.) 

Mid witik i&tWMt the ftoo<mnt, written by tbe 
OffioUJ Dkedtor of tbe l^etNutoent of Ajgrioultnve and Com- 
meroe* N,-W. P. mdOtfdh, of the varioM experimenti which he 
hiimade. Tbereareeomeof which he reoorde the reeults, that 
might have been taken for gmntedf from g^ral applioabilii^ 
of the old that the more you work land the better you make 
it HU report aeemi aa If he mef^it lynthetioally to oooitruct 
agrloulture In India, Instead of applying the common principles 
that guide the best agrlcalturists in Snghmd,,ahd from them elimi- 
nating the inappHoahie details for such a oUmate and ooontry as 
India. His report, in the equivocal lahgi^e of the oertidoates 
granted by my mpeoted professor of Qreeki does great credit to hU 
talents and indastty, vouching fbr neither |he one nor the other. 
Winter ploughing at home is oonstdered much more valuable than 
spring ploughing, and wbter manuring the best. Cbemioally 
speaking, the soil and mhnnre get otidlsed and disintegrated, and 
therefoie more ready to take part in those ohemloal operations 
whioh result in the growth of plants. This is the result of hU 
experiment when he has invested the soil two months prior to 
sowing. 1 notice hii {aversion U limited to six inches : hU is a 
safe depth, but let him beware of following up hU advantage too 
eagerly. Many a farmer has been ruined by falling in love with 
deep ploughing ; he has raised hla subsoil to the surface of the 
BoU, and put himself in the position of the reclaimer of waste land, 
all the while be was paying rental for the best arable. Another 
old and time-honoured maxim U, Don’t work your land (while) 
wet.” When you do so, you can easily understand that you are 
more likely to produce brioks than pulverUed soil, and the return 
will oorrespond to the crops that could be expected oil these 
varieties of boQ. 

The one great element that U wanting in Indian soils, and whioh 
is not supplied to them by manure as applied by natives, U nitrogen. 
Odours are to some degree nutrient, and in India where every- 
thing smells but the dowers, the dofiolent nitrogen of this soU may 
be supplied by the atmosphere. But here we have another example 
of misrule by the English in India : they are actually by sanitary 
measures irapovorlshing the air, and have not been able to induce 
the population to correspondingly enrich the soil. It strikes me 
that the Officiating Director, &c., is not proceeding in the way 
most calculated to Impress them with the benefits of nitrification. 
The 77 per cent of nitrogen free in the air is inert and quite un- 
fitted for purposes of vegetation j only when the nitrogen Is in a 
nascent state, is it in the chemical condition, which permits of its 
combining with other elements. I will explain it crudely thus. 
For all practical purposes ammonia (N H 3) the ultimate result- 
ant of manures solid or liquid, is the condition which wo wish to 
reduce these to, BO that by* its decomposition nutritive material 
may be provided for plants. Chemically the operation proceeds 
thus, camel’s dung, when treated yields sal-ammoniac ; (N 11, 4 Cl), 
and when to this you add quicklime, you produce ammonia water 
and calcium chloride, thus Ca 0 -f 2 N H 4 Cl.«^Ca Ci 2 -i- 2 
N H, 3 + H 2 0, and what can be done quickly by means of heat 
in the laboratory, can be accomplished as efiootually, tliough more 
slowly, by the sun’s rays. To give another example ; When you 
wish to make nitrate of potash, you expose auimal’s matter (con- 
taining nitrogen) in heaps, together with wood ashes (i e. potash 
salts), and lime to the action of air ; the organic matter gradually 
undergoes oxidation, nitric acid being formed, which first unites 
with the lime and then with the potash, to form nitrate of potash. 
What will be noted in alt these ohemioal processes is that lime is 
* quick,’ * living,’ or in ohetbioal sense nascent and ready for com- 
bination, and by its ohemioal power it acts as the key to open all 
the stores of nitrogen which may be presented to it Tlie Officiat- 
ing Direetor, Ao., has evidently heard that lime is a good thing, 
and that gypsum is the sulphate of lime, and that therefore it must 
be a good thing. But gypsum is a stable oompound, and os inert 
for ohemioal oombining purposes as clay or stone. He himself 
shows that it inoresses his outturn most markedly. Gypsum when 
moderately heated loses its water, and beoomes that well known 
substance, plaster of Paris, which we all know booomes, on again 
being moistened, a hard cast. If he goes on with this, the Offi- 
ciating Director, Ac., may eventually be able to supply the British 
public with a verf correct plaster oast of an Indian landscape, and 
the authorities at the Zoo might bo^induoed to lond the tigers to 
make it Ufe-Uko.— Yours, fto., 

T, HUME. 


(To the SdUar of the M<>dm Mail.) 

St^.--WithYe!er«imetotlw iurtioM he bd£l 

in ydar isBue of the 27th initshti idilow ms thstitite tfaM £»r ym 1 
have been Interested in the sul^ot, and several tfanos sueeeedsd 
In partly domestioating them for months f but . tho difficulties I 
had to contend with were great It is so difficult to get the 
/mtives to attend to instrustions without oonitont supei^ii^on, and . 
from various causes I was unable at the time to give the subject, 
my personal attention, and they resulted |a eventual failure.. 
There ere three kinds of bees common to these hills. One of them 
is identical with the European species, the Apts nn^tfi/da. to 
clear up doubts, some two or three years ago I sent sp^lMs to 
F. Moore, Esq., of the South Kensington Museum, and that 
man was good enough to identify them as the Apie meUyioa, 

Not long ago a notioe was in your paper oalUog attention to tflis 
subject, and stating that some mvanU in Germany had written to 
the German Consul at Madras for information about bees, and • 
mow especially about the Apis d^rsata. Within, a dny nr twf alter , 
feeing this notice, I ooUeoted specimens oi. the thnee J^nds^ e^v^bafs, 
found here, and sent them to the Imperial German Opnsul, , Albe^ 
Gordoe, E«i., at MadM#, with the roqueet that he w<mld kindly 
submit these specimen^ to his friends In Germany for Identffioation, 
and should they care to have any of them, I should be happy to 
collect and send them, on oonditlcu that they send out two c^^, 
and that I would fill oue, and send it to it to them, and the Other 
cage I purpose keeping for myself, with a view to carry on further 
experiments here ; and should his friends wish to know anything Of 
me, I referred them to Dr. Jagor, of Blumcshoff, Berlin ; but t regrut 
to say that Mr. Consul Gerdes has not had the courtesy tO acknow- 
ledge tho receipt of my letter, or the speolmens as yet ! I majy further 
state I have been in treaty with Messrs. Keighbottr and Gb., 
through my son-in-law in England, to get out a beehive, with a 
•warm of bees, and that they had arranged to send me out tbsir 
** Kilbum ColltUtral Frame Hive" bat unfortunately some friends 
who were coming out, and who were to have taken charge of the 
hive, had to postpone their departure indefinitely on account of 
ill-health. Thus the opportunity was lost of sendii^g out the hive. 
Advice received the mail before last states that Neighbour and Co« 
were arranging with the agents of the British L S, N. (^lon^pany 
to send it out by one of their steamers, and I hope to receive it 
before long. Honey is plentiful during the season up here ; the 
oolleotion is ooutraoted for by tho Mullialies, and sold at 6 mimi* 
a quart bottle, but at times wo have to pay eight annas the bottle. 
The honey thus brought round for sale is generally very pure ; it is 
Hquid, viscid but transluoeot, and it has a very sweet taste. If 
kept for a time the honey beoomes thick, white, and grinuiar in 
texture, 

John Shobtt. 


Indian g^griflulitti’tst. 
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CAWNPORE FARM EXPERIMENTS, mi4t 
No. L 

T he Cawnpore Farm experiments for 18S1-82 are officiaHy 
held to ostabliBh that “ the main problem of practical 
agriculture in India is to supply nitrogen in the form of a 
cheap manure.” It is nitrogen alone that is deficient in Indian 
soil. To this declaration is added another (vide N.- W.E Govern- 
fn$nt OasettSy 0th September 1868) that the great inorease 
in produce which results from early ploughing is a 2 u^(jertiii ^]|7 
due to the amount of nitrogen in the form of atmhotua, which 
it enables the loosened soil to absorb from the rain, and, pro- 
bably, from the air ne well.” The first is an original— a vexy 
original-— postulate as respects India ; the second is— well 
the unconscious reproduction of a familiar axiom laid down 
by Liebig some 30 years ago, and endorsed by all agricultural 
authorities. But jxwsibly none of these are represented 
in the Cawn|)ore Farm library, and the fac t in question has 
doubtless been evolved from the depths of the inner 
consciousness. It i»satii£actory, however, to have 
testimony^-although needless— to the worth of a lon^eiUhi^ 


Beiar, Novembor 
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»ductio& in favour of the atmoephere and rain being the sources 
( nitrogen. 

The Cawapore Farm experiments are in their infancyi and 
kt»t pw throni^ the initiai stages to adults the usual 
edeals of meiales, oonghs, and conyukions. About forty or more 
ears ago there was a erase among European fanners about 
&r0^et%dM manures. It died away when their true value was 
nown i it will disappear at Cawnpore under similar enlighten- 
lent Comparative experiments have everywhere proved that 
tie use of any one feiidliser, whether nitrogen in any of its 
irms, or lime, potash, phosphoric acid, or others, has always 
roduoed conflicting results, indicating, as a disturbing cause, the 
cwsenooi in different propoi*tions in the fields experimented upon 
isomo available plant-constituent or constituents which the fer- 
lliser aadsted the plants in absorbing. It follows that the re- 
eated use of a given fertiliser (as proposed for nitrogen by the 
jsxstaiOt Direotor of Agriculture) must progressively impoverish 
le soil of the co-active constituents sooner or later, and reduce 
le outturn of the crops to nothing. Mr. Fuller’s experiments 
sve not embraced this fsaturs el the case, or be would not 
ive overrated nitrogen, essential though it is to plant economy, 
bat no U of any value in the toil by itself 

ad that several contribute to make up a plant, is a 
ardhud axiom that should never be lost sight of. The 
ipiwnpore experiments oonclusively establish this. An un^ 
vmwed soil (page 288 of the Ooveniment Gazetto^ already 
[noted) yielded 771 lb. of whcjit per acre. The same soil, 
ertiUeed wiUi nitrate of potash at 240 lb. to the acre, yielded 
IA05 tb. Difference in produce— 834 ft. Another mrmmml 
loil yielded 777 lb. per acre, and when similarly nitrated, 
prodteoed 1,242 lb., ' difference in yield 465 ft. If nitrogen 
is all that Indian soils need, explanation of the disparity in 
yield of the nitrated plots is necessary. The two unmanured 
•oils, it is worthy of note, were in the present instance in iden- 
tical oonditions for experiment. There was a difference of 
oidy $ lbs. per acre in their unmanured yield ; yet, when 
nitrated, one field yielded 869 ft. per acre more than the other ! 
There is but one explanation of this. One field had more 
assimilable plant-constituents awaiting excitation with activity 
by nitrogen than the other ; and the conclusion that follows 
is, that eomelhing beaidet nitrogen is needed for Indian soil. 

The above illustrates also the wide variations in latent 
fertility over small areas. The rule iiolds good everywhere 
It is quite to the point to suggest that the al)o\< 
noted difference in yield of 369 ft. im ^tcro, o, tor tbe 
benefit of those accustomed, to think in Government 
bigahs, 6^ maunds per bigah is not a maxinunti difference. 

possibilities of experiment might at any time rurnish two 
fields that, in an unmanured condition, would yield a difference, 
•ay, of 100 ft. per acre ; but fertilised, whether by nitrate of 
potash or phosphates or other constituent, the apparently 
inferior field might yield 1,000 ft. per acre more than the 
other. The explanation in this case would be just the same 
as in the Cawnpore experiments. The fertiliser would be 
assisted through more co-active plant-coiwtituents l>eiug present 
in one field. Our present agricultural kuowlodge does not 
extend so far as to determine what combinations take ])laGe 
within the soil, and we cannot tell what the effect will be 
by the addition at fertilisers, or by combinations of them. Wc 
can tell generally only after a crop is raised what the effect 
has been, but we cannot predict from this the effect on fields 
elae^f^here ; so tiiat, whatever the results with certain fertilisers 
cm certain fields may be, they hold good only for those fields, 
and only for the occasion in question. In the Cawnpore 
experiments nitrate of potash was found good for two fields 
there. The results were true for them only, &nd for that 
oooasioa. Nitrate of potash might have yielded superior 
or inferior results elsewhere, or even iii the^two self-same 
; fields on repetition of experiments. What holds good of the 
aitrate of potash in these oases, is equally true of other 
fertUiseri, or combinations of them. The question then is : 
in theabMmoe of any knowledge of combinations within the 
•oil, what eottorivahle purpose is served by experiments, such 
as those In the Cawnpore Farm, and, for years, elsewhere 7 
^obahly, experteenteans hope to fluke into soiae discovery that 


will prove the key with which the untold agricfitairal wealth 
under our feet is to be unlocked. 

No one article could be universally used as a |i|rtili»er. The 
supply could never meet a fraction of the demand. Two 
hundred and forty pounds of nitrate per acre were used in the 
Cawnpore experiments. Every 1,000 acres would, therefore, 
need 240,000 ft. of nitrate annually ! IVcnn this simple illus- 
tration may be judged the feasibility of supplying, even 
under the i>roposecl freedom of aallpetre manufacture, the 
requiiemeute of a single district in the North-West Provinces 
and Oudh. We may, in fact, dismiss the notion. The 
country is virtually no better for the alleged discovery of 
the efficacy of nitrate of potash as a fertiliser. Millions of 
acres must remain without it. What the effect might be of 
annually saturating the soil with saltpetre is a point that 
requires careful consideration on behalf of the very agriculturists 
whose interests are sougtft to be promoted. 

But discussing the Cawnpore experiments on other grounds, 
a radical defect in the conditions vitiates the results. The 
area of each plot— — viV., one- twelfth acre— was too limited for 
reliable results. The most conservative settlement officer, 
afflicted with a craze about State rights, would not attempt 
the computation of the out-turn per acre over a large area 
from BO small a plot as one-twelfth of an acre. He would never 
base the Government demand on the produce of one-twelfth 
of an acre of the most fertile field in a village in order to 
vindicate Indian agriculture.” An insignificant twelfth of 
an acre, carefully fertilised and sown with picked seed to the 
utmost fraction of a square inch, solicitously tended, and 
irrigated opportunely 7io less thafi/our tmes (hiring the growth of 
the crops ! Are these the possible conditions of Indian agri- 
culture, whether by wells or canals '{ If this is the way the 
Department of Agiiculture intends to develop the potentialities 
of the soil, it will have to wait for a teeming population, minute 
sub-division of land, a saltpetre factory in every village, and an 
inexhaustibie water-supply, 

II. 

T he poverty of a given soil is simply a question of degree. 

It might be rich enough for the production of an abundant 
crop of some sort, yet poor in comporieou with other soils. 
This is tlie position of the Cawnpore soil, which the farm 
authorities declare is “generally ]»oor and nowhere of 
^ivc^ptionaUartiUty/' Yet on an utmanured plot which had 
)ftGii watered only twice, the crop (wheat) reached the very 
ugh outturn of over 44 bushels per acre (iV.- IV. I\ GazHte 
September 9, page 284,— very little justification for denouncing 
such a soil. But the outturn in the given instances and others 
less remarkable is attributed to the use “ of a soil-inverting 
plough.” While admitting the advantages of au:h a jilough 
under the supplementing conditions of a needful supply of 
fertilising matter, it is a reasonable assumption that the 
(Jawnjiore farm has, during various experiments and 
operations over ])ast years, received manures of sorts directly 
and iiniirectly to an extent which is impossible to ordinary 
Indian agriculture. As no crop exhausts the manure specially 
supplied fur it, some is still lift in the soil It is carried down 
or diffused beyond the reach of the roots. This aspect of 
the question has been often discussed, and it is estimated 
that from about one-third to a half only of such manure is 
removed by a crop. The spaces between the roots of one 
pUnt and those of the surrounding plants represent untouched 
fertility, and the aggregate of such spaces is from one-half 
to two-thirds of the total area covered by a crop, according 
to character. Part or all of the remaining manure is 
doubtless removed by subsequent crops ; but considering that 
every portion of manure is not immediately assimilable, a 
residue of fertilisers is always more or less present in the 
soil of experimental farms. Again, some crops will remove 
more constituents of one sort than others. Unless, therefore, 
the history of every field or plot in an experimental farm is 
carefully and accurately kept, it will be difficult to estimate 
the value of experiments, with specific manures, or with un- 
manured plots, ia, plots not manured for experiments It 
will have been seen from the previous article that of two plots 
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in mmanvrid &elda in the Cawnpore farm, one yielded 7711bfl. 
and the otiier 7771bB,of irheatper acre. For ail practical 
pnrpoMfl thedifierenoe of 6Ibi. per acre is nothing. Yet in these 
self same tcjsn«tca^/y-cond«fionsd fields, two pl^^ 
with SSOlbs. of nitrate d potash, <me yielded l,S42lb8. of wheat 
and the other X,60dlbs., or a difference of 363lb8. per acre. 
There mnst consequently have been a marked difference in the 
amount and character of the residue of previous manures 
in the fields in question, and of the assimilabls constituents of 
the soils themselves (by different rotation of crops) which the 
nitrate of potash starts into activity. As argued before, 
it is not one constituent) but a combination of constituents, 
that go to make up a crop (an old established fact), and there- 
fore any results obtidned by the use of nitrate of potash alone 
would not dMttoostrato the sxoeptioual vjtlueof the nitrate, 
nor justify the deduction that ** the main problem of practical 
agriculture in this country is how to apply nitrogen in the 
form of a cheap manure.” 

The matter is susceptible of further illustration. The 
total amount of n^ogen removable by a wheat crop of 20 
maunds or l,6001b8. per acre is given (at pages 290 and 292 of 
the OovornmmU Oatotte aforesaitl) at 451bs. per acre. The 
amount of nitrogen in 240lbs. of potash is quoted (at page 289) 
at 12 per cent or 29lbs. But these 2401bs. of nitrate per 
acre could not all possibly have been directed to the roots of 
the plants. Diffusion over and within the soil rendered avail- 
able abwit half. 14jlbs. of nitrogen tlren were utilized by 
each crop. But the field producing 1,24211)8. of wheat or 16^ 
maunds per acre, removed 361ba. of nitrogen, and that yield- 
ing l,605lljs, or 20 maunds per acre removed 46lbs. Whence 
did the excess of SOJIbs. of nitrogen in one case, and 
SOilbs, in the other, come ? Even if we suppose the whole 
29lbR of liitrogen to have been aswmilated by the 
crops — an impossibility— we still have an excess of 61bs. 

in on© case and IClbw. in the other to account for. Of 
course it was furnished by the soil and the air. But why an 
excess of 61bs. in the one case and Ifilbs. in the other, unless 
wc turn for an explanation to the different latent conditions 
of the two soils, induced Ijy the unequal residues of previous 
crojis and manures, and by the different states in which dissimilar 
rotation of crops left the soils to be acted upon by the nitrate 
of potash. 

No reason is given in the farm report for preferentially 
•mploying the nitrate in tho cxperiti nts in question. In fact, 
these experiments ai’c but counterparts of all others at C/awn- 
pore and else where. Given a manure or fertilising agent, to 
discover its value is the problem unintelligently sought to be 
worked out, but wliich will certainly never be, beyond the point 
that a fertiliser must cornpreheud one or more aoiV-constituents, 
or, which is the same thing, one or more plant-constituents. And 
this can be done without resort to expensive and valneloMs experi- 
ment— namely, by comparative analyses of fertiliser, cro]), ami 
soil. To show how little the soil at Cawnpore needed nitrate 
of potash, analysis at Roorkee (page 290 of Uazatte aforeiuid), 
sliowed that it possessed to a dtpth of 9 inches 5,7171bs. of 
nitric acid, equal to 1,483 lbs. of nitrogen pei acre ; and 
potash 16,8d51bs. per acre. Nevertheless with this foreknow- 
ledge of the wealth in the soil, 2401b8. of nitrate of potash 
containing 291bs. of nitrogen were added to the soil. Why 
was this done when nitrogen enough for 33 crops of 20 maunds 
each, and potash enough for 600 such crojw, was present within 
a depth of nine inchea in the soil ? No explanation of the proceed- 
ing is to be found in the official report in question, any 
more than in other like recorded cases for years previous .any- 
where, whatever the fertiliser used, whetiier simple or com- 
pounded. Justification to a certain extent can, however, be 
fouQ<^ oneomesndi basis as the following. The Cawnpore 
soil was analysed to a depth of nine inches. Fertility diminishes 
downwards, the ratio has not been as yet even approximately 
determined and systematised under soil olassification. The 
maximum fertility of ^y soil is, however, known to bo within 
the depth of the first three inchea. The inversion of the soil by 
ploughing reduces this upper fertility propoilionately to tlu 
dopth and uniformity of inversion. To get, as far as prac- 
ticable, the average fertility to the depth of inversion, it is 
idviMhto jwtttw d iwl to such depth, say for every j 


throe inches of the section, and after mixing thoroughly to analyse 
the same. This was done at Oawnpore. Tlie result obtained— 
namely, l,483lbs. of idtirogen, and 16,8361 bs. of jxitash per 
acre— requires to be reduced by two*th||ds oar by half, aoeord^ 
to the root^Bpace occupied in surface a^ depth by a crop, as 
before shown. This will give 497ilbs. nitrogen and 5,44dlba 
of potash in one case, and 741ilb8. nitrogen and 8,117j^lbs. of 
potash in the other — \dthiti rmrh of tin rooH of (he crop. In 
other words, in one case 11 times as much nitiogen and 
200 times as much potash as wotild be required by a crop of 
20 maunds of wheat per acre ; in the other 16 times aji magh 
nitrogen and 300 times as much potash for the, same cr^. 
Therefore, justification still fiuls for the empirical a4dit{on 
of 240lb». of nitrate of i>f>iash containing 29lba ' of 
nitrogen, j^om was needed ^ if any dependence on analyBis is 
to be placed. The fact is that in all experiments jthe well 
established fact of years is overlooked— that t/n fertilitj^ of a 
soil Vs represented by tin assmilable plaid food it *qfm. No 
rule for determining this has as yet been found, oiid no 
effort is made in the direction either. That by adding 
fertilisers the soil is made more than naturally fruitful 
has been known for agek in agricultural history. But hpw 
much a given soil requires for a given crop and what the 
constitution of the fertilizer, we ai*© nearly as ignorant of now as 
in days of yore. Tliat the assimilable constituents of a soil 
will vary in quantity and character after a crop and With 
the crop to be raised, is xnanifest no less than that the quantity 
of a fet'tUmr and the proportion and character of its consti- 
tuents should vary with crop too. Tlie determination of 
those points is essential, as also the constituents * of a fertilise 
that (1) are assimilable within the time needed to benefit a 
crop, (2) that acting on, or acted on by others in, the soil will 
augment the aasimilable constituents needed. It will then 
become possible to estinmte the composition mxd qmiUity of a 
fertiliser in harmony with (1) a given crop (2) to the ascertained 
physical condition of tho soil reservtnl for that crop. 

Herein lies the future of agriculture. He who resolves these 
points will unlock the long-hidden potentialities of the soil. 

A. F. W. 

THIC GOVERNMENT OF BENGAL AS A LANDLORD. 

B efore muny day'? ha^T piissed, Mi*. Reynolds will 
introduce the Kent Bill into the Legislative Council of 
India. The time is most opportune to remind the Lieu- 
teiiant-Govemor tliat he is liimself, on the part of Govern- 
ment, as great a landowner as any private individual in 
these provinces, even such sacred magnates us the Raja 
of Burdwan and the Raja of Dui’l)luingii ; and to enquire 
Iiow his prcdecjessors have fulfilled this great trust which 
affectK property of the value of twenty lakhs a yeai*. Wo 
kno.v that in England the Government does not require 
reports oil the conduct of laiidowncrg, docs not lecture or 
reprove them, and lias scarcely interfered with them by 
legislature ; but on its own estates it ha.s shew n an example 
of moderation as to rents and generosity in improvements. 

All Orowm lands nre let ou easy terms, and much cntcr]>riso 
has been shewm in draining, fencing, and providing suitable 
farm buildings. In 1 ndia the Govcnimeut has beion much 
more free in its censure upon others, mtire ready to intcrfei'e 
witli the strong hand of the law ; so it might bo supposed 
that its own conduct would be even still more above re- 
]>r()ach. Wo might expect to find that in every district the 
Government estates formed a model of good mauageraont, 
with rents moderately assessed, tlio Inist means taken for 
the security of the tenant, and a provision for improve- 
ments so liberal that a marked ditforence might be observed 
l^etweeu Government villages and the surrounding tracts. 
Such would lie the reasonable ex|>ectatiou from the experi- 
ence of England, and from the language addressed by offi- 
cials to private owmers ; what are the facts 1 
Moderation in the exaction of rent is tiie iirst principle of 
good management, nm^t ol tlx -iv.Imi .m ii i,- 
merely liecauso tiit\ IopI H r *. ^ m i 
rack-renting, lias (hivenimeat ... . . - ii- 

resjiect to private own ei»j 1 We se<- o- j lit ?,, 
no very recondite authority, that 
are uot eipected W an example, but to ioUow one, 
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tfildng the rent rate of private lands in the neighbourhood 
for a guide in aseesament. Provision is made for cases 
where the private rents may appear too low* and then some 
other reason is to be s^ght for enhanoement ; but nothing 
is said as to rejecting the standard where the private 
rents are too high. It follows that, under the rules, 
^vemmont rent must always be as hl^ as that of private 
land, and often higher* We notioe that, taking the average 
cf all <th6 settlements made last year, the enhanoemehts 
were about forty per cent, of the original rental Gov- 
ernment settlements are for short periods, say ten years, 
and if forty per oent is added at each renewal of the lease 
the rate will double every twenty-five years, and by mathe- 
matical progression increase sixteeh-fold in the century. 
1%is, it will be admitted, is quick work ; the pace is rather 
rapid for the ordinary ryot of Bengal To take another 
test* that of the satisfaction of the tenants. We find that 
they are very generally combining on Government estates 
to resist enhancement, and even to make a demonstration, 
by refusing aH rents. Many of the Government ryots of 
Midnapore have been seen m Galoutta assembled in lar^ 
bpdies to protest against enhancements, which it is 
adiidtted were excessive, and in some instances absurd. In 
Noskbally, the Civil Courts have declared some of the 
eidumosmeutsmade by Government positively illegal These 
may be isolated cases, but what are we to say to the fact 
that last year only three-fifths of the current demand was 
collected on the whole of the Government lands 1 If short 
collections in a good year ai^ a symptom of rack-renting, its 
presence in an alarming form cannot be denied. It is seldom 
possible to know what proportion the rent bears to the value 
of the crop, but we have this information as to the largest 
Government estate recently settled, that of BLhoordoh, near 
the Tributary Mehals of Orissa, which it resembles very 
closely in character. The proportion there is one-fourth. 
Now one-fourth is the highest proportion which, under 
the new Bill, can bo taken from ryots on the richest lands, 
near the moat populous towns, where competition is closest. 
How this maximum can be exacted from a primitive people 
cultivating a half-reclaimed jungle in an inaccessible region, 
is a puszle for Mr. Reynolds to explain in his double capacity 
as member of the Board of Revenue which oonfirniod the 
settlement, and the introducer of the Bill in the Indian 
Council 

As to the proteotion of tenants at the rents imposed, it is 
to be noted that the system most inimical to it is that of 
introducing middlemen, who farm, not the land, but the 
lyots, taking them over in a body to make money out of 
them. This is called the ticcadari system, and under that 
name, has been denounced by all officios unanimously. 
It introduces, they say, men with no interest in the estate, 
except to screw the last penny out of the tenants during 
the short period of the tiooadar's lease, men who have made 
a trade of the art of doing this, and who do not scruple to 
adopt means such*as ruining a recalcitrant lyot by forgery 
and false charges. Such being the Government view of the 
ticcadari system, wo must ask why the system is extensively 
adopted on Government estates ? We suppose that more 
than half the Government estates are thus farmed out 
The rule is to manage such estates direotly, where it is 
not inconvenient to do so, and it is so often inoonvenieiit 
that the middleman is quite A Government institution. 

The reproach against the Bengal landlord is that be 
does not inqprove, or even maintain, tbc farms on his estates. 
An English landowner builds the farm-houses, digs the 
drains, plants the trees tvnd hedges, makes the grates, and 
hands over the land to the farmer ready for the plough. 
It is objected to the Bengal semindar that he does none 
of these things ; that he sits by while the laud is converted 
from primevtd jungle iUto arable fields, sees the oooupier 
raise the farm-houses, out the undergrowth^ brook the soU, 
and dig the wells, and then demands nearly the whole pro- 
fit It has oven b^n urged that, being a more unproductive 
burden on ^ land, ho may ^periy be put aside. Now, 
this description, it must be admitt^, applies to Govern- 
ment, as a Widlord, without any qualiftpation whatever. 
Private ownehi claim to have improved in some places; it can 
be proved tnat Government, os owner, never improved. 
The railwayi, roods, and canals' madp have no special refer- 
enoe to Crwn lands, and ore executed by Government as 
ruler of the whde cpuutty, not as landlord of certam definite 
estates. The only ^vision made for th^ 4v^px^ement of 


these was a fund of five per cent on the rental In 
many districts this has never been drawn, and where 
touched, it was devoted to eduoation and roads, and not, 
except in some infiniteshntd degree, to improving the 
estates. The fund has hwn abolished, and in its place 
there is to be an allowance of seven and-a-half per o«at on 
rental, for collection expenses and Improvements, the allow- 
ance to private persons, for ooUeotion only, being ten per 
oent, and often twenty. It is plain that little or nothing 
for improvements can come from suoh a fund. On the 
majority of Government estates, the landlord contributes 
nothing, directly or indirectly, to make or maintain or 
improve, and is as much a mere drag on agriculture as the 
worst private owner con be. 

It will certainly be on awkward position for Mr. Reynolds 
when he has to appear in the legislature as the ohompfon 
of the last of tenant-right, reduction of rmtf compensation 
for improvements, andjso forth, ho being, as the member of 
the Board of Revenue, in immolate oh^e of Government 
estates, the representative of a system of management of 
whdoh the three catoh-words might bo, ** high rents, 
middlemen whwo convenient, and no improvement,” He 
will remind many, of the crab in the fable oautioning its son 
against walking sideways ; of the tipsy preacher at the 
temperance meeting in Pickwick^ who accused his audience 
of being drunk ; of the warning of Ophelia to her brother — 
Do not, as some nngraofoaa pastors do, 

Show me the steep and thorny way to heaven, 

Whilst, like a pu^d and reoUess libertine. 

Himself the primrose path of dalliance treads, 

And recks not his own rede. 

But we hope that he may really be rather like the father 
in the story-book, who learned morality and religion in 
teaohiuc them to his son. The position in which the Bengal 
Government has now placed itself, as the defender of the 
ryot in the legislature against rack-renting, must, we hope, 
force it to play the good landlord itself. Already, in many 
ways, wc see signs of the doubts that precede repontauco 
and amendment Sir Ashley Eden would probably have 
denied that there was much amiss on Government estates, 
but Mr. Rivers Thompson seems to admit that there is, 
and to bo preparing for reform, 

PETROLEUM IN ASSAM. 

W E read in a London trade journal that — ** Advices just 
• to hand from New York inform'us that the produo* 
“ tion of petroleum at present is at a figure but little greater 
“ than the demand for it The rapid decline in the yield 
** of the producing districts ^is causing unusual appreheu- 
“ sion in the minds of those in the States who look farther 
“ into the interests of the petroleum trade than the spoou- 
“ lativo branch of it affords.” It would seem from this 
that the enormous demand made upon the oil deposits for 
the last quarter of a century are at length beginning to toll, 
and that the American springs, vast as they have hitherto 
proved themselves, are by no means inexhaustible ; no 
doubt, wore extraction to oeaee for a time, and thus 
permit natural distillation to replenish the springs, the 
supply would become as bountiful as heretofore, but che- 
mical knowledge has not, as yet, enlightened us as to how 
long the process of distillation requires ; and petroleum, like 
coal and other indigenous deposits, has been regarded 
in the light of a widow’s cruise, fully equal to any de- 
mand made, or likely to be made, on it In the face of the 
possible falling off in the yield wo note that “ soles have 
been enormous, and a oonsiderablc rise in price is antici- 
pated.” Looking to the numerous uses to which petroleum 
and its derivatives ore put to, saxd their pinboble exten- 
sion, it is time, we think, that the mercantile community 
should bestir themselves, in view of opening up and develop- 
ing the springs known to exist ail over at^ beyond the 
north-east districts of Burmah and Arakan. It is true that 
the Assam deposit remains praotioaUy looked up from the 
paucity of loo^ labour and in^equate moans of carriage, but 
it is reasonable to suppose that the river steam oompanies 
would moot enterprise half-way, and ftwer their fieight so 
as to admit of the mineral being placed at the site of 
export with some margin for profit. The rates ruling in 
London, when the mail left, were 7(L per gallon for common 
to 7^4, and for refined, with the prospect of an im- 
mediate advance ; and though it lies not within oar 
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proYinoe to express an opinion as to whether suoh pricei 
would prore remuneratiYe, we give the information fo; 
the benefit of those who might consider the matter o; 
prospecting daring the ensuing oold weather* In the cYoni 
of the supply ceasing, orfhfiing off to an appreoialA 
extent, from Ameri^ British India is practically th 
nearest source of supplv, and the oomparatire sligh 
depths of the springs in the vicinity of our surface coal do 
posits, coupled with cheap labour, should give the Indian 
mineral decided advantage It is not very creditable, 
we take it, that we should go on importing a daily re 
quisite, when its presence in abundant quantities lies with 
in our own borders. To those who mav be under the Im^ 
pression that the assertion of the diminished supply is bui 
a canard set afloat by an Ue ring” of speculators, wo may 
mention that the authorities haye for some years 

past issued repeated warnings, at the instance of oom< 
petentmineralogioal experts, that the springs in America 
were being drawn upon in a manner incompatible with 
prudence. Even were the prospect of a profitable export 
trade not sufficiently clear to a^it of largo works being 
undertaken, there oon be very little doubt that consider- 
able gain would accrue to any enterprising individual who 
would undertake to tap the springs in Assam, refining on 
the spot, for the purpose of meeting the demand in the 
local markets. The universal avidity with which all 
classes have taken to the use of kerosine for light and 
cooking, and the consequent enormous consumption, affords 
reasonable justification for predicting success for the work- 
ing of petrole\xm in a properly organised manner ; and 
now that what was formerly termed “ the waste,” possesses, 
unrlor the name of vaailine, profitable commercial value, we 
have additional inducements for the launching of a new 
and non-speoulative enterprise. 

THE WABBORA COLLIERY. 


By H. T. T. 

A VISIT to the Warrora Colliery will well repay any moderate 
trouble and expense incurred in it. Situate centrally in the 
continent of India, andj ^ihaps with design by the Great Dis- 
poser, where raw matermlB exist in lavish abundance, it is 
natural fuel-supplier to a large extent of country, and would, 
under any other than its present and past management, have 
fully developed its unrivalled advantages of supply to the per- 
fecting of existing industries and the promotion of many now 
unformed, and would have yielded returns which would have 
satisfied tne most exacting. For had there been any prospect of 
a continuous supply of fuel, the iron, richer in its ores than in 
any other part of the world ; the cotton which, for its manufac- 
ture, has to travel hundreds and even thousands of miles ; the 
slate quarries, paper, wood, oil, sugar, and spirit material— 
would nave each and all started for themselves local liouses of 
manufacture. After 12 years of working, however, under the 
present direction, the oolUery almost totally failed the other day, 
and the output of coal has l^en beyond computation meagre — 
indeed, so bad that the few cotton presses and two or three 
spiuuing mills, with this coal at their very door, and desirous 
of using it, have to bum dearer wood ; and the G. I. P. Railway, 
its largest customer, is supplied spasmodically and scantily, so 
muchso tiiatit had to anange till very lately for its local con- 
sumption 1^000 miles away, althou^ this colliery is only 45 
miles from its line. The great anomaly at Warrora is that very 
mmiy trucks of wood — grand old tamarind, mohwa, and mango 
—leave the station daily for the mills in the Centz^ Provinces 
and the Berars. The basin, ooUectively designated as the 
Warrora coal measures, is hardly as insignificant as you have 
been led to iMdieve. It is in fact o£ wide extent. Known to ex- 
tend to Chanda, flO miles south— for over this tract small masonry 
pillars mark where borings have found coal ; and miles to the 
south in the Kisun's territory on the line of the proposed Chanda 
and Hyderabad Railway, the seams discovered point to the pre- 
sumption that the coal is continuous. Then, at Peac^^n in 
the Berars, 20 milee in a south-west direction from Warrora, 
shafts were sunk, machinery imported, and preparations were 
made by Government to work the cw on a gz^d scale, but, 
from some cause or ot^r, the scheme was nipped in the bud, the 
machinery has bmme worthless frmn neglcia, houses and stores 
are in aahes, as well as the prospects ami outlay on the under- 
taking. Between Warrora and Peao^on coal has been foimd 
at W un and other plAes, and the rivmr Wurdha flowing in a 
south-easterly direction, midway through this tr^t, towards 
Chanda, has coal croppizig up at all places. So, leaving out the 
mineral found in the Nixama territory, we have a certain area 
of at least 600 square miles in the CentMl Provinces and Berar, 
with three seams of an average thickness of 12 feet each, 
within a meon depth of 200 feet, the first two lying beneath 


only day and shale, and the third beyond this and a few feet 
of sandstone. It would have been aunost impossible, one would 
have thought, to have misdireoted an undertakum^ so favored 
by nature, and with little ingenuity this scheme, wi^ a railway 
to the pit's nsouth, abundance of laDor, afid untold funds at dis<» 
posal, would have been mx>jected to undoubted saooass ; and it 
IS difficult to compass the startling and almost Incredible fact 
that, stares us into dismay, that the enterprise has hitherto 
resulted in failure. If ever the acts of man demanded a Royal 
Commission of enquiry, they do here. For from the extent of 
public funds involved and meagre results, there can be only otio 
tale revealed— of incompetence, gross fraud, and waste. The 
administration cf the Central Pktvlnces by h£r. Morris has been 
by no means a success, and for the whirlpool of funds lost in 
this colliery speculation, he must be held primarily r«q)onsiUe. 
A ruler after the type of the great Sir Richard, he possesses all 
that stateszzian's ^tocra(^ ana speculative propensities, withont 
that energy which makes pezsonal rule felt to advanta^ ; 
without that discernment— the gift of even mediocre men— 
which instinctively spots the right genius and means to carry out 
the right undertaking; and without that malleability which 
adapts itself to the altexhig relaticms of tixe state with ** inter- 
lopers ” and their indusmes. He has, therefore, centred in 
himself all power, patronage, and authority, even to its widest 
details, possessing a mind whose every effort has been directed 
to the discouragement and stampiim out of all private enterprise, 
by involving Government and aissf^ting its resources in coal, 
railway-sleeper supply, horse dawk, and even hotel specula^ona : 
all having one issue — miserable failure. His revenue adminis* 
tration, instead of having, with inducements, opened out a fertile 
country, has left in a state of virgin forest almost three parts of 
the province be rules, and the revenue of his government is 
nearly stationary, as in the days, *msny years ago, when he 
assumed office. The only returns which show a increase 

are those derived from abkari and litigation, ana organised 
crime is rampant in his dominions. His sanction and recom- 
mendation of the Ohutteei^rh Railway on the narrow gauge, 
simply because the misguided power above him favored it, must 
ever leave on him the indelible stamp of incompetence, for he 
very well know that it would immediately have to be pulled 
up, because a break of gauge could never be tolerated for a 
moment on the highway from Calcutta to Europe. Hence, not- 
withstanding our uberal Viceroy's praise and quoting of him as 
an advanced liberal, he still remains a fossilis^ autmuat. true to 
the instincts and traditions of the Haileybury set, and nis race, 
happily fast dying out, mark, by way of oontrast, what n^d 
stnaes a neignbouring province, B^ar, has made under Mr, 
Jones— able, hard-working, honest, and who strives to do his 
duty by all. The revenue, while Mr. Jones held sway for five 
years, trebled itself, and the province— third of tie Central 
Provinces — yields nearly as large a revenue. Waste places have 
been peopled and opened out with roads, private industries 
chorisned, and the country, a hot- bed till lately of serious crime, 
quite purged of it. Men reared in the traditions of the 0cm- 
raission, with few excepUons, get so bound up in red tape and 
routine that, by the time they attain the period when they 
should govern a province, their ideas are so cramped from 
circling lu limited spheres and appointed grooves, that they are 
altogeuier unfit to administer the destinies of a large territory 
in these days of rapid change and liberal thought And tiiere 
is no question but tnat these rulers should come to tlieir posts 
free from the trammels of local prejudice and tradition; and the 
time cannot be for distant when able statesmen at home or in 
the colonies will be selected to fill posts even so low down in the 
scale as Chief Commissionerships in India. Most people then 
will agree with me, when I rei)eat that the head of tnis auto- 
cratic local administration is to blame for the failure at Warrora. 
For nothing would have been easier at any time than for him 
to have thrown off the slmckles of departmental environment, 
and made over this (to the State) white elephant to a company, 
whose sole buBiness would have been to see that it did pay, 
and not have lent himself, through a series of years, to t&e 
squandering of Government resources to the tune nearly a 
crore of rupees without any appreciable return. 

Warrora is situated in the Chanda district of the Central 
Provinces, 45 miles south of Wurdh^ the junction of the 
colliery railway with that of the G. I. P. Sandstone quarries 
nbound about here, and the line and the railway works look 
business-like, and substantial pillars of solid stone 6 feet to 10 
Jeet in height, and copings to the bridge parapets, many tons in 
weight, of a pleasant, y^owish, mrey color, speak of solidity in 
Gdl Sie masonry works. The rail track is on the broad gange, 
and the colliery is a mile and-a-half from the Warrora station. 
There are two pits in working, Nos. 2 and 4, azid one shaft. 
No. 5, is in course of being sunk ; but owing to insufficiency of 
umping power at the site, the work has b^n suspended. Mr. 
"oster recommended that, instead of an outlay in machine^. 

„ gallery should be driven to it through the coal from the thim 
seam of pit No. 2, past No. 1 pumping station, and so drain ths 
water, and this has saved the Government a good deal of 
money. There are twe^ pumping stations, and a third is being 
formed for the new Attook engine. This was broii^t down 
fe^om th4 Punjab, and for its cost and carriage and buildings, 
there is an estimate of three lakhs, There 2s too mudi pumping 
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|x)w©r conceutrated in a sinall apace ; and the Attock engine 
will soon have to be retnovea at fteah Cost to a place wnch 
further aouth, v^hioh way the coal dins. The coal pits form a 
triangle a quarter of a mile apart, apa the works are on a slightly 
rising hifl. There is one subsUntial masonry building for the 
Attock engine nearly ready, a few walls for Nos. 1 and 2, and 
l^ick and st^/n© and mortar do not much predominate elsewhere. 
Iron roohng and sheeting are chiefly employed f6r the pit and 
engine sheas, and solely in the workshops. Itdn have alre^y 
sketched the earlier days of this enterprise, so I need not * be 
largely retrospective. Ou the principle that a district officer is 
expected to be Jack of idl tradea— ^udge and revenue officer, 
i^culturistj^couoheur, and stone-maiion, so each official in 
the D. P. n « is expected to be master of all branches of 
engineering. Hence are they, because their learning and ex- 
perien^ extend to road-making and bridge-work, deemed 
capable of directing colliery, architectural, and marine under- 
tatings* And this faith in their universal ability, and the want 
of discretion in clioofung the man^ement, had all to do 

with the failure at Warrora. When private concerns require 
skilled direction, they follow the only proper method to obtain it 
— Advertise. But if such a course were followed br the 
B.P.W., it would only call in question its individual and 
coll^ve God-given attnbutes, and this could not be thought of 
for a moment. Before proceeding, it would be best to notice 
that the charges fm prospecting, boring, and testiug^e coal 
amount to something like 10 to 15 lakhs ! ! In the^. P. W., 
lakhs are spoken of Just as you and I would talk of hundreds. 
Mr. Ness, a raining engineer, with little experience of machin- 
ery, was appointed to the charge of the mines in 1873. The 
engine-power was not sufficient to do the work exacted of it, so 
little progress was made, and this with extreme difficulty, delay, 
and expense. The liead of water had l>een greatly under- 
cakttlated, and new acts of pumps, larger and larger by degrees, 
were continually indented for and new engines and boilers were 
%lar> from time to time brought out. Tlie nappy mean of what 
the work actually required was never hit on the head till lately. 
Constant breaks-down, flooding of pits, and the work com- 
menced cU novo, as if notluug had been accomplished dunng a 
long peri(^ ; no honesty at all in the subordinate staff ; excessive 
dirges for laW and material ran m> in the course of years to 
a fabulous sum. Coal of course was being extracted, but never 
steadily. Men who could advise were never consulted, but any 
experimental machinery recommended by any one in the depart- 
ment, and principally by the Chief Engineer, Mr. Armstrong 
(of road and building experience), was at once aaopted. 

Such is tlie doleful tale of the industry for eight long years, 
when an order came in 1870 from the G. 1. P. Bailway for 3,000 
bms of coal a month. The manager, weighed down perhaps a 
little l)y a retrosixjct of the sad vista of yoai's of failure, now 
Wgaii to hope tliat blighter days were in store if this order 
could only be fulfilled. Machinery that wjis manifestly unequal 
to the tiisk both of mining such a large amount of coal and 
keeping the pits dry, was put to grt‘at at rains to meet the 
demand ou it, and as lioth acnievomenta were beyond its power, 
the most ))roiital)le drawing coal wag put full on. When the 
water made liead way. it was sought to both wind and ])ump to 
the full, with tlio natural result — utter breakdown of machinery, 
cous6<pieut flcKKiing of pita, and all work at a dead stand, to be 
done over agftiu ; ami the stoppage continued for nine long 
mouths. It was now decided to cmange the local managemmit, 
and a OooiMsrs Hill man, Mr. BoynoldH, from the Ajmerc Loco- 
motive department, whose only forte was mechanical engineer- 
ing, witliout even a knowledge of the rudiments of jiractical 
mining, was appointed in the stead of Mr. Ness. The m.ichin- 
ery whs now renovated, replaced, and fitted up to purpose, and 
the work got under weigh just as if it was a novel undertaking. 
But from the absence of muiing knowledge, the work in the pits 
began to suflfer, sjiecially retarded by deficient air circulation, 
the awiatant in charge of the underground section lining no 
practicU miner. Matters pulled along at haphaasard, tlie y ieUls 
at times Iteing very large and at others the reverse, when in 
January 1882, fire was discovered in pit No. 2, r coujde of 
huDdre(l yards from the bottom of the shaft in a nortli-oast 
direction, orignating, it was discovered, in the pyrites and excess 
of sulphur in the root coal. Tlion the fire, which it was thought 
hail been silenced, broke out again and again, liaving travelled 
by the roof. During months, while the seam was on fire and 
the process of stopping and isolation continued, the work of 
quarrying was proceeded with, though daily many of those 
working at the stoppages, masons and heldar$t were carried 
away insensible. This d^gerous work continued till July, the 
fires assuming more and more formidable proportions, and 
threatening disaster. On the 23rd, a rather larger escape of 
noxious gases had laid many people low, and tlie Assistant 
Mining Nianager, Mr. McDonald, being informed, he proceeded 
down the mam pit No. 2, while ordering one of the uiiderlookers, 
Btartjand, to go down pit No. 4, and meet him half-way. The 
foul air was plentiful, having been let in through a breach in 
the long wall,'* and about ^ men lay in a state of coma, who, 
if not taken away and revived at once, would certainly die. 
Mr» McDonald came on the scene for a moment, asked the 
vmderlookers, Turner and Hartland, if he could depend cm 
thmn for carrying people away, and on their replying in 


the affirmative, refxaoed his ets^is, Haying that he was 
feeling veiy bad.” He had not gona^lMi paces, pmifeSIaw, 
when he fell in the gbom to rise agidn. Tlmunder- 
lookm, Turner and Hartland, wntiurt wafy^naedr sa^ many 
lives, till there were only left ^ latter, a i^ative man, apd a 
peon boy to take away a dead xnan. The underlookem had 
tmee fallen down, and been brohght to. The little nequ boy' 
now began lo i&ow signs of suocmnbtng, and was being helped 
along hy the native $ while Hartland staggered breath the 
dead weight he was earryii^, The bc^, JaSut by name, seeing 
this, told the man, whns tile dseamy hmgnor was fast over- 
powering him, Never mind ms ; let me Be ; take along the 
$aMh; life is more predoos than md mergea iutp^ 

asphyxia. Hartland soon followed snit, ahd these two were 
carried out by the only man left, a Tiprdassie. For this heroic 
deed, the man did not even get a bonus, as did the others, of 
half-a-monthh sidary. If Gcn^mment have been so wantii^ 
in their duty, I do pot think the Humane Bodsty will be. H 
they hear of the ocourrenoe, X am oertam they will not fail 
to mak e private ^uizy. and award tiie^ medals where so 
richly deserved. When the disaster, poomrrtd. the local Manager 
was ou a holiday excursion, shooting. *t^ile the General 
Manager from Nagpore was f^tically rushing about the pit’s 
mouth, begging knowle^e from those he met as to the state of 
affairs below, and supplicating all to go down and save lives, a 
little native boy, amid appalling scenes of death and disaster, 
was plaintively craving to be sacrificed in place of his .master. 
After the accident, all lost their heads ; no one attempted to go 
down ; the fires were allowed full head-:^ay, pud the only means 
that could be suggested to improve matters was to stop the 
pumps, and floodthe colliery. For part of a month, this process 
contmued, and the flames were not got under. In despair, the 
authorities arrived at tiie conclusion that the only way of 
•olvii^ the difficulty lay in placing the matter in the hands of 
Mr. Foster, a mining engineer of the E.I,B., who has also 
theoretical and praoti^ knowledge of matiiiuery. And now 
a chaime came over the scene, ana it is pet too piudi to say 
that Mr. Foster has saved this undertaking. 

He at once set the pumps to work full power, blocked up, 
even from the shaft’s mouth, isolated and totally abandoned 
the lit seam at No. 2 (till the fires should be got under), shut off 
its communication with the connecting pit No. 4, and qugdown 
through about 40 feet of sandstone to the third seam. He 
also instituted the system of air circulation now in vogue, under 
the able superintendence of Mr. Barnes, mining captain— a 
Newcastle man. When Mr. Foster anrived, the practical output 
was nil. In six or eight weeks, it was 2t)0 tons daily, at 
which figure it stands at present. You will have but indittorently 
carried out your programme, it your visit does not include a 
look below ; for this the manager’s sanction is necessary, and 
it is generally courteously granted. The pit-mouth is elevated 
some 20 feet off the pound, and this admits of the Jitile tnu ks 
being emptied into the wagons on the rails uudernoaih. A a 
you descend in the lift with a rush, a strange sensation erce[)s 
upward from the soles of your feet ; you feel as if you were gently 
falling down, down, but before you have time to think, jou 
have traversed the space, 180 feet, and are already standing in 
one of the passages at the liottom. The atmosphere is not, 
as one would imagine, cold, but about the same as the temiHuu- 
iiiro above. The drip, drip of water, its murmuring flow to 
the pumpin^j dips, the walls of black, the gloom juofle palpable 
by the flickering lights, the damp, clammy look and feel of all 
around you — are not prepossessing in your first experience 
cavernous depths. As you get away, however, from the aliai 
Tuatters mend, and now whitewashed wails, pathway and ceiling 
with many bright lamps about, make you fancy you are going 
through clean masoniy tunnelB. Not far off is the cabin ; a 
gooil door loads into it, shin iuc white with a new coat of lime. 
There are benches, and pegs to nniig your coat and hat ou ; a 
clock is there also, and the pla^ is dimly lighted. II el's 
you disrobe and the stay is snort, “ to get your eye-sight,” 

I as it is billed. In this neat little box, with 200 feet of celling 
I and thousands of miles of wall and floor, one ought to feel 
secure. The mining captain, to whom you have l^n made 
over, kindly expbuns, as you prooeed, the^ system of air cir- 
culation, and at the zinc doors, half sliut and with tar|>aulin 
screens, puts down liis lamp to gauge the current. 

I may here briefly explain the mode adopted of supplying 
the workings witli fresh air. The main cause of tiie current 
is the furnace at the bottom of the shaft. This, sunk to 
^low the seam, is partitioned off down the centre. The 
^ in-blast goes down the open pari, and the return air up tbe 
I portion screened off. The air descends, and is conducted to 
I where the miners are at work by shutting off ite [)assage 
I into the worked galleries where no men are. From the 
shaft on the four sides, galleries or passages are cut, 12 feet in 
width and 45 feet blocks of coal are left to support the roof ; 
then a gallery, excavated at right angl0s,'4a feet m width; then 
a line block left, a gallery cut, a block left, and so on, till the 
seam is at fault. All these passages, worked or not worked, 
if open, would convey the fresh air through them, and exhaust 
; it ; so, as these square workings are completed, the air must be 
shut from tiiem to feed the parts bsing worked. Doors are 
put up and tarpaulins hung to xegidate the draught, and 
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innumerable paJBie^ are blocked up with shale. After the air 
has fed aU the neoesiarj^ parte, it beeomee hot and effete, and 
seeks a cold ootlat; to divest itolf of louhiess, and dissipate its 
density, so it is led right round the working to the blast 
furnace. Xf the volume wm let into the hre, it would ex- 
tingukh it, and oecamon a disaster, so it is taken above, 
over a masontr arch, into the hot ascending smoke and fumes 
rushing up the part the shaft pi^titioued. There is a 
strong draw firea^d coutinually, and air sacked down by this 
simple means. There afe no mechanical blast contrivances, 
and the work is done in a very efficient manner. When you 
oonsider that at each 45 feet thex« is a gallery at right angles 
to. another, and these are oantinued in every direction in a net- 
work as far as the seam exists ; and men are only at work at 
the further ends, it is, indeed, a most complicated matter both 
to give them air, and direcft correctly the return blast, and only 
those thoroughly brought up to tms work can solve this tax 
problem. And Mr, Bsrnee. in charge Sf .thit intricate business, 
has iatelv <mme out ^om disseminating fredb air in dangerous 
and foul pits in the north of £ngmd, half-a-milo beneath 
the surface, As you make your way through the passages, 
little trucks of coal are continually being shoved along little 
lines down the oentr^ and on the side, water is flowing in a 
miniature stream. Farther, and the air becomes denser, 
because there la no draught as yet, and there is a strong 
smell of powder from the blast shots let off. The whitewashed 
sides ana roof give place to polished sparkling jet, jagged here 
and there, from which the water-drops glistcm like gems, and 
every now and then the captain taps the roof to see where 
props are required. There are no safety-hunps userl because 
there is no foul air (except when the coal is on fire underneath), 
and linseed-oil is only burnt. Now the wisdom of having 
disrolied is felt ; you perapire at every pore, and the men are I 
literally bathed in sweat, 1 am sure a course of this under- | 
ground treatment would have a beneficial effect on fever 
jMitieuts who obstinately won’t sweat. They (the miuei*s) tlig 
with pickaxes first right away under about 10 feet, a little 
above their sitting height ; then the super incumbent mass is 
blasted down, after being notched alcove and on the sides, to 
direct the break. The sejims of coal range from 9 to 13 feet, 
and there is only a thin belt of shale of about 0 inches running 
horizontally through tliem. The fuel possesses no free gases, 
and is on this account uundapted for lighting purposes, but 
it stands very high as a steam -producing agent. No. 2 pit 
is 250 foot deep ; the third seam is being worked, and the out- 
put is 60 tons per day, which will be soon greatly increased. 

No. 4 is 180 feet deep, and has been worked for two years ; its 
average outturn is 150 tons per day, and there are days in 
the month in which the work is perforce altogether stopped. 
Tl)e yield from the latter pit (somo days so much as 300 tons) 
is tlie largest of any single one in India, already with groat pro- 
mise of better results. The excavating work is all Jet out 
by contnmt, the contractors getting Es. 1-0 for every ton 
weighed in the waggons. There is a third pit, as I stated 
above, in process of being sunk, but this will not l>e ready for 
another year. This colliery, with only two pits working, and 
one of them only partially, is turning'oiit 7,000 tons n montlj, 
and the coal being sold at an average of Es. 0 per ton, this 
gives Us. 42,000. The working expenses at a rough guess are 
E«. 4 per ton, so this leaves a monthly profit of Rs. 14,000. 
When pit No. 2 is at full work, and !No. 6, the new one, 
also, which it should be a year hence, the three pita will yield 
1,000 tons daily, and with the exjjenses jprcatly reduced, as will 
bo shown, say to Bs. 3 per ton, the annual profit will not bo 
less than 11 lakhs. With three sets of pits, in a few years, 
the undertaking could yield over 30 lakhs net annuoily. Mr. 
Rovnolds, the present local manager, adds to other useful and 
amiable attainments that of a first-class mechanical engineer. 

His library is a perfect record and history of tlio metals, 
and over his rooms, oven from the most olwciire places, 

Iron in Gold and Steel in Bronze stare at you from the b^ks 
of works by Bessemer and oUier eminent metallurgists. In 
such a steely atmosphere, it cannot be wondered at if the 
master has imbibed a portion of the rough qualities of his 
frequ^t mental food, which finds an outlet in his expensive 
p^ractical hobbies of moulding, fitting, and bhist furnace shops. 

The machinery imported is of the best and most costly de- 
scription, as are the workmen brought on excessive wage from 
Ajmere and the Punjoub. But casting on a large scale— 18 
blast furnaces, and fitting, appliances capable of manipulating 
the most intricate machinery— -are surely out of place in a 
colliery, and these shops are now the load which is bearing 
to the ground this resuscitating industry. Mr. Foster has 
recommended the entire - removal of these expensive whims, 
©specially as all work for * the colliery anrl railway could be 
done at Nagpore where labor is oheapjand where Govern- 
ment have large Necessary workshops. With the removal of 
theso workshops, if it is also decided to remove their creator 
to some sphere where liis practical abilities will find legitimate 
scope, I think a new era will dawn both for the colliery and 
for the manipulation of the metals in India. Mr, Foster com- 
bines, os I have said, mechanical acquirements -with mining 
capability, and what he has accomplished in so short a time in 
retrieving an almost ruined industry is a sure earnest of what 


he is able to do, and there is no question of hhi abUitv to oan 7 
the works to the most suce^ul issue j and should the in- 
tention of Government of placing him Imre be carried out, it 
is to be hoped he will be directly under the Goveriiment of 
India, ana pot under the harassing superintendence of the 
local administration. So, in a few years, the aooumutated 
burden on these promismg mines will be removed, and this 
is no dream, but practiomly possible ; and if the authorities 
have the eliglitest dpubt on the matter, let them make oVerl their 
property, including the railway, to the company •desirous of 
taking it over, and an opportunity wBl then oeaffiorded them 
of curiously contrasting the resdts of their departmental 
direction with tliat of private mauagwtJ^ent. The iwway also 
should be p»>ying, as it has a large passenger and grain ouffic, 
besides the ; and Warrora stands first of the Stettons in 
the matter of export. The trade Is gradually oonoentrating 
here, instead of the ancient mart of Hingttnghat, Which is S5 
miles from here, and about the middle: of the line. Warrora 
is a rapidly growiiig town wiili 12,000 inhabitants, and it Kttle 
dreams of what it is destiifed to as the centre of the black 
country of India, when the coal worked to. ptui|^ will 
create manufactories for the wealth of raw material 

H. T. T. 

Tlie block of masonry and iron buildluffs at the colliery 
would now be worth ^about Be. 60,000 ; the Attdok engipe a htkh, 

I and the other machinery, including pumps, another lakh. 


EDITORIAL NOTES. 

M b. a. STOBMONT, the Superintendent of the Khaadeah 
Government Farm, in submitting the report for the year 
1882, bikes occasion to notice prominently Professor Pasteur’s 
discoveries in relation to the spread and prevention of disease 
among livestock. The health of tlie herd, says Mr. Stormont, 
was generally go<xl, the only disease appearing being four case, 
(fatal of course) of black quarter inclining to splenic apoplexy 
The victims were all yearlings occupying the same grazing 
ground, and tlie four deaths oocurred within less than a weeki 
two being on the same day. As the conditions ..popularly 
held responsible for the generation of this terrible pioiady 
were mostly al^eent, tliis |)eouliarly isolated cluster of. tymn 
must have been due to some accidental contagion, but from 
whence and how communicated it is difficult evien to conjecturo. 
Certain it is that the severe outbreak of two years ago was the 
disease’s fust visitation to this farm, and then not only were the 
carcases deeply l)uriod, but the surface ground all about the 
neighbourhooil of the graves was purified by burning thorns and 
herbtige ; in fact, the disinfecting measures were so thorough that 
no trace of active contagion could possibly have been left above 
ground. Very recent investigations of great value have shown that 
even such precautions are only temporary in their results. Pro- 
fessor Pasteur of Paris, in his recent address at the International 
Medical Congress on Animal Inoculation, states that the 
ipomlss by means of which this splenic fever is propagated had 
lately been fouial by himself and others in a pit in which 
animals dead of the disease Imd been buried for IS years, and 
that these genns by experiment had bemi proved to be os 
virulent as those from the blooil of animals recently 
dead. He has also elsewhere demonstrated that these 
germs are brought to the surface in the economy of 
earth-worms, and that cattle, while grazing, by chance swallow, 
ing some of these, become the leaven of a fresh outbreak. 
But the mere clearing up of the etiology of the disease would 
be compai’atively unimportant to agriculture, but for the cognate 
discovery that complete immunity from its infection is readily 
procurable by means of Vaccination. The vaccine for this 
purpose is o)>tainod by ctMvatton of the sporules found in the 
blood of an animal recently dead of the diseiuie. Decoction 
of fowl has lieen found to ^ a suitable nutriment for these 
organisms, each generation as it ripens is applied to a fresh 
decoction, under certain conditions of temperature, and duration 
of exposure loses at each stage something of its original 
vinikiice. This series uf sticceasive atteniiatinns g(;cs on up to, 
it may be, the hundredth or thonwindth operation, until the 
virus at last becomes null, and here the principle of vaccination 
is touched. Animall once vaccinated with this attenuated virus 
may with impunity come in contact with that of original 
virulence, or if they sufl’er from it, the effect will be of a passing 
nature, and not enough to cause death. The practical value of 
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tbw discovery Iww been placed beyond doubt by eearcbing 

experiments, and even more BO by its univeriial adoption in the 

French provimm In the departments Burrounding Paris no 
leas a number than 20 thouai^ sheep, besides cattle and 
honea, were operated upon within the space of lb days, and 
this limit was fixed only by inadequate capabilities of the 
Brofessor^s laboratory. The vaccine is supplied to the public 
in bottles each, containing enough for 50 to 100 animals ; it is 
injected under the skin on the thigh or other tender part with a 
eyringe, and no treatment is required for the pustules. 

Mr. Stormont says that he has ventured to allude somewhat 
lengthily to this subject, believing it to be one of special 
importance to this country, where the disease is ill -understood* 
but so well dreaded, fraught as it is with such terrible conse- 
quences for the youth and cream of our docks and herds. 

The following letter from Dr. J. Anderson, F,E.S., Honorary 
Secretary, Zoological Gardens, Calcutta, to the Secretary to the 
Government of Madras, explains the magnitude of the rabbit 
pest in New Zealand 

The honorary committee for the management of these 
Gardens has received a pressing application for mongooses, with 
the object of introducing them into New Zealand for the })urpose 
of destroying the i-abbit, which in tliat colony threatens the 
very existence of the sheep fanper. Dogs, guns, and nets have 
been tried os a means of keeping down its numbers, but they 
have proved quite insuScient ; and even, notwithstanding that 
during the year 1881, rabbit skins to the value of £57fi00 
sterling were exported from New Ze.alaiid, the threatened 
danger is still so serious, that it has been resolved to adopt some 
other measures, and to try, in the first instance, the introduction 
of mongoo^. 

It has b^n thought that the mongoose of the high region of 
Ootacamund (MerpeBtea fttactu) would be more suitable to the 
climate of New Zealand than the mongoose of the plains of 
India ; and it has also been suggested that liitrpostea monticoUea^ 
which inhabits the hill forests of Southern India, more especially 
those inland from the Eastern Ghats, might be acchiuatizod 
in New Zealand. 

The committee have been asketl to su])ply 100 pah’s of 
mongoose, and they now take the lil>erty t ;ibk the Govern- 
ment of Madras to assist them in procuring aw 'is possible 
of the two species mentioned, foi Hhipniont ii one of Orto- 
ber from Calcutta. For any assistance in this luafctcv, the com- 
mittee will feel greatly obliged. 

The Madras Government has ordered Ur-. lissistance is 

to be given for the collection and despatch oi i hi ‘nimals. 


The Oovemmeut Model Farm at Hyderabad, Sind, though 
the site is said to be the best tliat could got neai' Ilydcr- 
nbad, as regards situation and soil, not appear to l*e 
everything that could be desired. Tim farm i« represented 
as “ cut up by small kurriahs, bunds, iSic.,” and studded 
with brick-fields, besides being overgrown by “ dub ” 
grass, babool trees, and brushwood. Work was begun on the 
land on the 1st April* 1881, end though bunds and kurrialis 
have been levelled down and filled in, trees and brushwood 
removed, brick pits and kilns dug up, and their adjacent 
rubbish cleared away and utilised as concrete flooring for 
farm buildings, it is estimated that several years of good tillage 
will be needful before the dub grass, whose roots form a 
regular net-work on the surface of the soil and reach to a 
depth of eight feet, is likely to be got rid off. This looks 
very fanning under difficulties. 

’!i^ amount expended on ordinary farm work during the 
seaaon under report was Es. 1,610-0-10 ; on manuring for the 
current and following year, Es. 72-8-4 were expend- 
ed ; and on dead stock, &c., and preparing the farm for 
oultEvation, Be. 8,184-11*10 have been paid, making a total of 
Be. expended during the year. The income is about the 
most unfavourable which the. superintendent iias ever had. 
The value of the season’s crops amounts touonly Es. 772-1-8, and 
from all sources during the year Es. 2,060-13-10 have been 
paid into the treasury, and there ore still outstandings 
amounting on the 3l8t March to Es, 2,378-8, inclading 


the value oi farm produce not sold up to 31st March, and 
rent of aalaru farm kmd not credited to the farm before the 
above date. The low return obtained during the past kharif 
season is chiefly due to causes, from which all cultivators in the 
neighbourhood suflfered in a greater or less degree, as their 
crops happened to be early or late^ 

libo very promising ventacular agrioultuml class for zemin- 
dars’ sons we briefly noticed in our previous isimo. 

Waradi cotton is, in the opinion of Mr. Strachau, the 
Superintendent of Cotton Experiments, a less luxuriant variety 
of coTwpmm indunm closely related to the ordinary Sindi 
plant. It will not, however, yield so much clear cotton per 
acre aa the common Sindi does. Both varieties are short 
stapled, and are equally useful for spinning purposes when mixed 
with cotton of longer staple. With rega^ to Bamieh cotton 
Mr. Strachau says : — “ The few seeds of this cotton we had 
were sown along the sides of tobacco, &c., seed beds, and got 
in consequence more than ordinary attention ; they were as 
usual healthy during the early part of the year, but at harvest 
time they behaved just the same as the ordinary Egyptian 
cotton plant has always done with me in Sind, the flowers or 
pods either dropped off or wore attacked by boll worm. The 
yield was only a few ounces of bad seed cotton.” 


Cotton was the most extensive crop raised on the Khaiidesli 
Government Farm during 1881-82. In all, 152 J acres were laid 
down with the following result, which we take from the 
rsport : — 

The total outturn of clean cotton was 15,916lb8., which 
quantity, divided by 152i cicres, the area sown (and therefore 
necessarily entered in the return,) gives 104j^lbs. as the average 
per acre. This result, however, is not exactly correct, inasmuch 
as lield No. 42 failed from drought, but subsequently yielded a 
crop of gram. Again, Nos. 41 and 45, which were partial 
J failui’es, show yields respectively of only SO^lba. and 4r)lb8., in 
adiiition howevei to the interstitial ambadi and other minor 
crops sown in the vacant ground. The effect of this coiT»»ciiou 
is to raise the figures to 11 71bs., an excellent general average 
for BO *arge on iirca, and again an advance on that for the 
preceding yeai\ 

Some of the detail returns are yet more strikingly progressive, 
especially those of the Kl^iUdesh American, the beat field of 
which yiehled 228 Jibs. |X)r acre, another gave 221ilbs., and a 
third 2041b8. The average f*f these thi’ee equals a return of a 
bale of cotton to the IJ acre, a crop which oven a Georgian 
planter would hardly despise. 

The American cotton was ail cleaned by the saw-gin, and got 
into the market at an early date. The Hingunghat portion is 
also sold but not yet ready for delivery. The total value of the 
two kinds is Es. 3,170 and of the seeds Es. 530 — total, Bs. 3,700, 
or a net return of iSs. 25^ from the aero of ground, being one 
rupee in advance of last year. The saw-ginned cotton was sold 
at Es. 6 per khandi above the best local rate. It was known 
to l>e worth more than that, but rural traders naturally ex- 
perience some little feeling of dubiety in venturing on an un- 
tried ai’ticle, aiid I wa« particularly anxious to watch the con- 
signment passing from hand to hand through the ordinary local 
course on its way to the exporter, whom it reached, carrying a 
value of Es. 16 per khandi higher than good Blhandesh, which 
brings it considenibly alcove best saw-ginned Dharwar. The 
oxiKirt value then of this staple is no longer a matter of uncer- 
tainty. The opinion of spinners and others from time to time 
quoted in these reports, and the sale at an enhanced price of 
the last year’s entire crop, together prove beyond dispute that 
it is fully equal to what is known in the English markets as 
middlit\g Orleana. But this quality even is capable oi improve- 
ment ; in fact, Euroi>ean consumers are yet ignorant of the 
wonderful extent to which India is capable of meeting oven 
their most fastidious wants. The best of thf, cotton was picked 
and stored separately, and its seed as usual reserved for distri- 
bution, a quantity having been sent to Chandor to introduce 
the crop in that part It is satisfactory to find that this annual 
supply of pure seed, aided by whatever of its successive produce 
the people themselves may have saved, is now perceptibly affect- 
ing the staple of the neighbourhood, insomuch ^at the term 
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Bhadgaolut’’ is not uncommonly uaod as a standard by which 
to ^ade qualities of lower value. It is, on other hand, the 
reverse of gratifying to find that so increasingly large a portion 
of the year’s crop is badly mked with inferior kinds, as the 
cliaracter and price of our cotton in the Bombay market must 
necessarily snfiTer in consequence, and as ordinary ciiltivatora look 
forward with equal indiferenoe to the development or extinction 
of the trade in even cotton, their richest crop, things are likely 
io go from bad to worse, unless some natural turn of the trade 
itself should bring about a regenerative influeiioe. The intro- 
duction of the saw-gin would no doubt openite strongly in this 
direction, as the machine is not adapted to cleaning short-stapled 
cottons, the cultivation of which would thus bo necessarily 
discouraged. It is, however, maintained J)y many well com- 
jietent to judge, that the intelligent administration of a moder- 
ately stringent law is an indispensable safeguard to our gi‘eat 
cotton industry, and it must be admitted that iu the past two 
yeiU's’ history of the tirade, they hold a most powerful ivrgument 
in support of their contention. 

The General Committee of the Agricultural Exhibition which 
it is proposed should bo held at Mmlras in the February of 1883 
offer the following prizes for the under-noted essays 

Prize Rs* 

1. For an ©way on water-lifts for use in different parts of 
India. Full details must be given regarding the cost and 
efficacy of each. It i« desirable that drawings made to a 
Hcale should accompany the written account... ... 100 

‘2. Fov an essay on mauurial substances —animal, vegetable 
and mineral— proeuittblo in India. The report must 
especially notice those substances which are as yet unutil- 
iyod in the agricultural practice of India. U’he probable 
cc^t ( ' each manure when prepared for use, and the usee 
to which each is especially suited, must be particularly 
noticed ... •• •• • Hill 

For au essay on the uianagenicut of hoU.m under coffee, or 
tea, or cinchona iu this presidency, r ^ew maintaii*- 
lug their fertility ... ... 250 

4. For an essay on the utilizatiou of irrigation water, in 
view to obtaining the largest returns with the least injury 

to the soil, and least waste of w'ater ... ... .500 

5. For an essay on the best method of planting fuel planta- 
tions in India. Full particulars must bo given as to the 
most suitable site for th plantations, their altitude, soil, 
climate, the varieties of trees, tc., with full details and 

cost of all operations ... ... ... 200 

All essays must be legibly wfltton on foolscap paper, and on one 
side only ; they must specify the number and subject of the premium 
for which they are in competition ; they must bear a distinguishing 
motto, and be accompanied by a sealed letter, similarly marked, 
containing the name and address of the reporter ; initials must not 
be used. The copyright of all essays gaining a prize Kiiall belong 
to Government. When an essay is not of sufficient practical ujr, 
the judges are not bound to award the whole, or any part, of a 
premium. 

The detailed prize-list maybe had from Mr. W, R, Robertson, 
Superintendent, Government Agricultural Farm, Matlras. 

‘ The Oardeiiera* Chronicle, iu noticing Mr. William Cruoke’s 
translation of M. Georges Ville’s work ** On Artificial Manures,” 
lias the following : — Bbysiologiste, in tlie face of the conclusive 
experiments of MesarB. Lawes and Gilbert, will hardly agree 
with M, Ville as to the absorption of free nitrogen by 
plants, and as to the difference ho draws between wheat, 
which abedrbs its nitrogen in the form of ammonia ; beetroot, 
which takes it as nitrates ; and leguminous plants, which absorb 
it iu the form of free gas, the verdict will be not proven, M. 
Ville advocates the use of what he terms a normal nninuro, com- 
prising nitrogenous matter, oaloic phoGqihate, potash, and lime ; 
not that these constitute all that is necessary for plant-food, but 
the other ingredients are already in sufficient proportion in most 
soils. For practical and compaiiitive purposes, careful experi- 
ments with various manures on the growing plants themselves 
are more serviceable than analyses of soil, or of the plant itself. 
To rely exclusively on published analyses, either of manures, 
of soils, or of plants, is to grope in the dark, because so little is 
yet known of the changes that go on in the plant itself* But 


by experimenting in the way indicated, if we do not throw light 
on the method of operation, we yet gain results that are iuteUi<* 
gibie to all and beyond dispute, 

The Government of the North-Western Provinces lias, it 
appears, consented to take fifty copies monthly lor distribution 
of the Meerut Agricultural paper, the Mashar-yil*Zmy<U,^ 

I The report on the cultivation of cotton in Barmah 

for the year 1881-82 has just been iaaiwdL The total area 
under cotton during that period waa 15,130 acres, or 198 
acres more than it was in the preceding yeai*. iVom experi- 
meiits made for ascertaining the true yield of cotton-fields 
in British Burmah by actually weighing the cotton harvest 
on certain selected fields, it would appear that the average 
yields of fields wherever cotton is sown alone, is equal to 
482]bs. of uncleanod, or 16 libs, of cleaned cotton per acre. 
In one district, Bassoiu, where the testing wae very care- 
fully done, it was oven higher. On toungya gardens, where 
other crops are also grown with cotton, the average yield 
was found to the 1221bs. of unoleoned or 411l)s. of clean 
cotton per acre. The experiments made this year are not 
conclusive, and the testing of the yield of cotton per acre 
is to be again tried with the cumnt year’s crop. For 
the year under review, however, the local Agricultural 
De})artracnt appear to feel themselves justified in taking 
16011)8. as the average yielded cleaned cotton per acre for 
fields grown entirely witli cotton, 401bs, as the average yield 
per acre of cotton grown with other crops on toungya 
gardens. 

The total yield of cletm cotton during the year was as 
follows : — 

Cotton fields ... ... 173,121 Ib«. 

Do. toungyas ... ... 561,920,, 

Total ... 736,040 lbs. 

or ... 6,563 owts* 

The trade in cotton is confined chiefly to staple impoitod 
from Upper Biinmili, the imports from whence have been 
as follows during the past three years : — 


Year. 

By River, 

By Land. 

Total, 


CWtH. 

CWtB, 

cwts. 

1879-80 

... 65,105 

4,194 

69,290 

1880-Bl 

9,400 

264 

9,064 

1881-82 

... 15,146 

307 

35,463 


The cotton imported from Upper Burmah md the Irra- 
Nvaddy (luring 188U82, although considerably in excess of 
the ((uantity imported iu the preceding year, is nevertheless 
valued below the imports of 1880-81, The 15,146 owts. 
imported during 1881-82 is valued at Rs. 2,62,498, whilst 
the 9,400 cwts. imported during the preceding year is valued 
at Hs. 2 , 99 , 966 . This depreciation in the value of cotton 
is ascribed to the fact of the crop in Upper Bunnah not 
having been good. It would appear that the l)eBt quality 
of the staple was canded away to Western Cliina through 
Bhamo, and the remainder, which was brought down to 
British territory, obtained comparatively low pricoa 

The quantity of cotton exported from British Burmah 
during the year under review was 20,553 cwts., valued at 
Rs. 7,36,782, against 18,684 cwts., valued at Rs. 7,38,965 
in 1880-81, thus showing an increase in quantity of 1,869 
cwts., and a decrease in value of Rs. 2,183. The deprecia- 
tion is likewise duo to the inferior quality of the article 
brought down from Upper Bunnah. 

Very little cotton was exported to the United Kingdom 
luring the year, and the ti’ade seems to be declining year 
by year. The exports during 1881-82 amounted to 1»126 
cwts. only, valued at Ra. 16,741. The faRing off in the 
demand is said to be duo to the fact of the Burmese ootton 
finding no favor in the European market on account of 
its short staple, when cotton of bettor quality is obtainable 
fipom other countries. There has also been a falling off in 
the quantity exported to the Straits Settlements. The 
exports during the year were 9,740 cwts,, valued at 
Rs. 1,81,163, against 13,099 cwts., valued atRs. 2,61,844 in 
1880-81. The decrease has, it is believed, oo^rred in 
oonaequenoo of the tJhinese merchants having limited their 
purchases on aopount of the unsettled state of affairs in 
foitiah Burmah during tibe time the monopolies were in 
existence. 
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The otpbrU Of oottwx to the Iiidian port® during the 

yonr wei^ m fellow >- 

cwti* Ed* 

Bengal ... 4>894 valaed ftt ... 84ild7 
B^Cy ... 4,008^ I) 72|207 

U$4m ... 89 ,1 ... 750 


each^ dtnated on ^ aon^ hank of the OoOhiteef near the 0. 
and B. BailWayiine^ areddng fainot^ seih haring 

elayey tnb-aoil^ notnnthetaadmg ^ yoariy ri»s of the river 
during the rams, which k^pe^thi^ or {our feet of the lower 
trunk Duried under water for three or nrore dayg, without any 
inj^urions etTeot whatever on tte 14 k therefore clear 

babool will grow^ beoaoie it it very hardy/ on dry and 


Thert has been a very nwtAed increase in the quantity high land and in the hottest part df , J«diX but it prefers 
exported ,to Bombay, coinpared with the exports of tho wet land aud a humid dimate, where It will grow to 

* ** mt. xij. L-J •„ 1 D 0 A 01 rtr^ 111 


preoedlttg year. The quantity exported in 1880-81 was only 
371 cwts,, valued at Bs^ 6,803 ; the exports of 1881-82 
thereikwe show an increase of 3,697 cwta, valued at 
Be. 6(f,i04. The increase in the trade witd Bombay is said 
to be due to shipments made on speculation in June by a few 
Marwsf^ merenants who had the opportunity of direct 
frdgbts at low ratea 

Tmt somewhat uufemiliar-loOking words, silo and ensilage, 
relate to an stfri<mlic^ process whi^, occeording to its advo- 
cates, Is dssSned to efteot very oonsiderable changes and im- 

g rovements fh some departments of the farmer's woilc. A silo 
I ^a dstem mr vat, air and water tight on the bottom and sides, 
with in <^6n ixfff oonstrueted of masonry or concrete, and it 
is jij«ed to store in their gMn state forage crops, such as corn, 
sorgho, rye, oats, mlUet. Hungarian gr^, clover, and all the 


Burguo, TyVf UUUOi,. K«CW3, uivt.^ 4, auu. wuv GOWn llllO 

grilses.” Tlie fpader which is preserved in these silos is called accounts f 
enrilage. The fodder is cut, and instead of being dried accord- tif ter the fi 
ing to the tUne-honoured custom, and then stacked, it is at of itH life 
once^ in ito green damped state, cut by a machine into pieces mum heigl 
abrat an inw in length, placed m the silo, pressed firmly down, .^^ood of i 
covered over with straw and with heavy stones or weights, and and free f 
then left to ferment and solidify until required for use. Wlien i know of. 
wint^ comes aud ordinary green food is exhausted, cattle and fornted, 
other donestic animals ai*e fed with tho ensilage thus pro- kanha pak 
Tli^ take to it readily, relish it, and thrive upon it. height is a 
Six cows which, when fed upon the ordinary winter expansion 
diet of tumipa and dry fodder, gave 30 quarts of milk daily, „h,w procei 
when fed upon ensil^e gave 35 quarts, and not only so, but the tree at 
milk of better quality with thicker, richer cream, and yield- Tbs habit ( 
iug butter of eicelleut flavour ana wholesome colour, such aproading, 
as can oi^inarily only be obtained when the cows are out to rootii^" u] 
grass. There are other advantages which specially affect the a, height 
farmer. ISie use of the silo obviously makes him independent for tiiimini 


the best advantage. We baVe phtojli^ Of land 
and in rare instances and loetdttieB one a6re planted 
with babool, but fail to And hundreds ahd thousands of 
acres in one place planted with this really valuable tree. Aud 
then even these patches arc denuded of the saplings after 
tho 10th or 12th year. It is not understood ^y baDOol should 
not receive tho universal npprPdntionin India due to it, when 
we I^know that its hei^rt-wood ranks with tfmAum, but of a 
deeper colour, capable of receiring the highest ponsh, very 
strong, tenacious, durable, free from attaoka of insects, with- 
standing decay under water, and not splitting under the strong- 
est Indian sun ; hence, in every way suitable for bealils, rafters, 
doors and door-posts, famiture, cart and carriage wheels, well 
curbs of very superior order, farm implements of all kinds 
where wood is applicable, and for boat-building. This tree 
recommends itselt also in the habits of growth of its roots ; 
babool roots do not stretch sideways, but stretches straight 
down into the sub-soil in the longitudinal direction, wluch 
accounts for its being* so very hardy, and requiring no care 
lifter the first five years' growtli. During the first 40 years 
of its life babool grows very vigorously and attains its maxi- 


mum height ; it lias thou very little heart-wood, but mostly sap- 
wood of white colour. This sap-wood is far more durable 
aud free from attacks of insects than many other sap-woods 
I know of. JTor this reason, and the short duration in which it 
is fornu;ti, the natives of India cut babool down aud use t}»e 
kc^ha pak(\ ^\oocl (.solid and unsolid). After the maximum 
height is altitiiied tlie j^o-owth of tlie tree Is confined in the 
expansion of its trunk, ui the formation of the heart-wood — very 
slow process, liecaiiso solid, extending from 6 to 700 years, when 
the tree attain, tho maximum si«e and quantity of heart- wood. 
The habit of the iipjxir axis of bal>ool is very branching and wide- 
spreading, requiring to be checked by close planting, gradually 


of the weather, or large! 
the winter supply of ick 


so, 80 far as gathering in and storing 
for his stock is concerned. Tho sys- 


tem saves time, toil, and trouble, and promotes peace, plenty, 
aud profit iu a dozen different ways which wo need not specify 
here, and, in short, according to its enthusiastic American advo- 
oate—a mx, Bailey, who has tried it and published the results 
in a book— its adoption would introduce an agricultural millen- 
nium. A well-known French agriculturist, M. Goffart, has, 
it appears, carried on this ensilage syatoni witli great success ; 


Mr. Bailey has achieved within the last few years not less 
sa^aotory results in America, aud in both countries others are 
following m ^eir steps. 

AEBOKICULTUEE. 


COMUUlfflCjlTSD. 

f Cbnfintwi ,447, Vol VII.) 

TWIl persons wishing to raise forest artlflcially, and not know- 
Jy ing whattrees to select, I subjoin a description of some of 
the most approved trees well suited for cultivation in the 
plahurot Ind^ 

L— CiABs, DicomanoNECE, 

KATtJRAL OanXR, liEOXTKINOSKOS. 

Acoeia (Wilid.) ; H. hahool, B. The babool is 

weU Iqiown to every one in India and highly prized* It is 


rootir*^^ up toe surplus trees as the permanent liees advance 
in height, Tlie bark and pods of babool contain tannin, useful 
for tanning leather. Goats are very fond of browsing on the 
tender branches and leaves, also the camels ; the babool forest, 
therefore, in tho infant stage, should be guarded from the 
depredations of these and other animals. The seed should bo 
sown in June or July. 

Acacia dmirrens (Willd.); H. 6t/a^t />a6oo^.— Baron Mueller 
sj>eak8 in veiy high terms of this black-wattle acacia of South 
Austrabo. In the forest it . is more lofty than A. Arahica iu 
open localities, and equal to it if the latter be also in the same 
position. On account of its thick bark, this acacia has more 
tannin than all its compeers, including oaks and many other 
trees ; but its timber is inferior to that of A. Arahifay fit only 
for a few uses, but is undoubtedly one of the best woods for 
fuel For supplying tanning material, forests of this tree might 
be formed to be rooted up when the bark contains the maximum 
quantity of the tan principle, reserving some trees for ascertain- 
ing the quality of timber at mature age. Begarding the large 
supply of baric obtainable from one A, full-grown 

tree, Mr. Dickenson stateo* that he obtained lOcwts, or l,120lbs., 
which meant Ibe. 336 to lbs. 604'8 of tannin, the bark 3 deldiug, 
according to analysis made by Baron Mueller, 80 to 54% tannic 
acid, a quantity sufficient, according to some tanners, to tan 
20 hides. It is noticeable that this tree, in its early stages, 
grows at the rate of about an inch in dian^ter of its trunk in 
each year (Baron Mueller)^ Like A. Arabka^ A. deowrens is 
raised from seed sown in June or July. 

Aoaoia deaibaia (link),— This tree, called the Australian 
silver-wattle, is very valuable for many uses, It» timber is 
tough, very strong, and durable, therefore extensively used by 
coopera and other artisans, and as fuel of great heatmg power 


indigenous to India, stretching to Arabia, whence the name, just suited to glasa-manufactuiimps. The bark of this acacia is 
and^orth and Central Afma. This tree supplies one of thd thin, affording t^in of less value than that of A. Arabica and 
tritB gwHi df bommeree, extensively used in the arts and manu- A. decurr&n». It is a pretty lofty tree^ attaining the height of 
fnotoes, aUo as denmloent in madioine. Babool is of&uidufa, 150 to 200 feet in suitable localities. It likeahumid soil and 
and not arbor, barely exceeding 80 feet in height with a trunk climate, will therefore grow to the best advantage to British 
frae from hmqjflt of 40 or more feet aocordiug to its position, Burxnah, l^ower Bengal, Assam, ill along thefoot^ the Hima- 
aad of Ip to 12 ]feet pear the ^ it is one layau mpuntaius, whmver tna soil, is moist» also on the 

of tlm hardi^ <^RUtimhert]we0Wdhavem^^ I have banks of rivers in all parts of India. It is raised from seed 

rai^ it v^ ! sucOearfulty on poor sandy soil near the Gooiatee sown in June or July. 

at Lucknow^ mxa hai» fofipd'it , growing on very hii^, hot, dry Acaoia pseMifem (Mueller).— A valuable tknber tree of 
pbdpsof ms^ parto of irnBawhfm other timber trees would be South Austraha suitiwle for furniture, and other things 
lAj^hd in the inflnt stMtgeahd M in after growth, and in mdat requiring good wood which might be etu^ worked, receive 
lam ihear the foot of the Himalayan Mountains where babool high polish, and possess good appearance. g<^ soil it will 
fmiel fer’Wtm?* growing very rapidly, and presenting a healthy at&ln, in the forest, a height or 100 feet Ihe seed is sown in 
appearance. babool toees, 48 or 16 yems old, are still Juneor Jtily. 

allowed to gw# on the moist land near the Sarjoo ■«^hich have Aoacia hairpophylla (Mdeller).— Native of South Australia, 
aifeihed the hekht of ^ feet and 4 feet girth in tills brief space supplying bark for tannery, and excellent timber of brown 
of tfitte. I jmy ” eiltrtrad,'” because the nattvee Opt down batwol colour for fancy turnery. This tree attaks the height of 90 or 
at a'^much edrtleva^Jmapdifej^aUowinglOor Uyea*^ more feet Like all acacias, it likes hUnifd soil, and suppliee 


fmiel fer’bettm?* growing vary rapidly, ana presenting a neoitny 
appearanoe. ‘So|^ babool toees, 48 or 16 yems old, are stiU 
allowed to gw# on the moist land near the Sarjoo which have 
aifeihed the hekht of ^ feet and 4 feet girth {n tills brief space 
of tfcine. I jmy " because the nattvei Pqt dPwn babool 

at a'^much edrileraj[e. lliaK% aUowing iK> or U yeahi* growth. 


At Lucknow two 


plantations of about a quarter'«ere a Mrge quantity of gum.^ The seed is sown in June or Jidy. 
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Acffeia ha^kjea (BetAham).^Aji exceUeut timber and bark- 
yi^diii^ tinia ol'* South ^uetralia, useful for cabbiotanakem and 
tannena ' TSm ' wood of this tree is dark brown in colour^ oloae* 
giutodi tanaoiotu^ and hae yellowish stiip^. Undoubted- 
ly a (Mralde tree for t^e pUins of India. Bmsed f rom 
seed sown in JTune^and July. 

Acacict ii9id0nQa^lon (Brown).— This is the best of all 
SoiHfti Avuftndian timber-yihtding acacias. Its bark is useful 
for ta/nners, and ike gum for teohnioal usea It attains the 
height Of 80 or more feet, and the trunk is corre 8 pondin|[ly thick. 
There is hardly any work belonging to cabinet-makers m which 
the timber of thiB tree cannot be ui^— from the highly polished 
billiard table and pianolortos to bos^, chairs, tables, picture- 
fiweS| ndlWay cars, boats, dec., dec., are all made of this wood. 
This wood ranks in qualily with the valuable walnut-wood. 
A, forfanosyfon srtll mrow very nicely in all parts of Upper 
In<^ poSseasing humid soil, •Or on the banks of the rivers. It 
is very desirable that Lower Bengal, Assam, Bntish Burmah, 
and Oudh should be well stocked with this really valuable wee. 
BaiMd from seed sown in June or July. 

JMhergia ^moo (Koxb.) ; H. »Usoo or ahmsham ; ilie Indian 
mahog^y.— Undoubtedly this tree is very valuable. In 
the forest it is pretty lofty, attaining the maximum height 
of W feet. The sap-wood of aisf^oc) la valuablf- only for fuel, 
and for no other use ; but the heart- wood, heavy, of deep 
brownish colour, strong, close-grained, tcnacioiia, and finely 
laminated, is^ valuable for buibliiigs, carriages, ftiruiture, 
boats, farm implements, and various otlit*r things. The 
foliage of this tree is mucilaginous, and possessing 
demulcent properties, is extensively drunk mixed with 
water, steeped overnight with the admixture of a kind of 
sugar manufactured in Benares, passing by the name of Kucha 
or Benaretee chmtm^ tor c\xvixi^ or alleviating venereal disofises 
by the natives of Upper India. Large forests of sissoo were 
found in the northern pai-t of Oudh and N.-W. l^rovinces, 
especially in tlio Baniicli district, whicli was once famous for 
gissoo wood, and has not altogothor lost, it yet, aiihough the 
mature trees and forests are racatly gone, and used ru without 
the precaution of planting new ones. At tlir ]>resent time 
mature siasoo is very rare, existing in out-of-the way md un- 
frequented localities. Large numbei*s of young sissoo trees are 
to be met with on road-sides, in all districts of Oudh, and in Home 
of the roads adjoining this province, in the N.-W. Provinces, 
planted within the last 40 years ; but I have nowhere oliserved 
siasoo forests formed, whether in Oudh or in the N.-W, Pro- 
vinces and other parts of India. The siasoo tree grows fast 
enough in height^ but in girth and formation and concentration 
of heart- wood it IS very slow. Some shoeshuniH, at Lucknow, 
planted 40 years ago when Oudh was under the native rule, 
have not attained the diameter in the stem of more than JK", 
which, excluding the-sap-wo(Kl, would scarcely give heart-wood 
more tlian O'' diameter. Some sneeahum trees jdanted at Sitapore, 
iii Oudh, in 1860, 24 yeax’s ago, have not attjiined a girth of more 
than 4 feet, but are sixty feet high, Sheeshum requires humid 
soil of the calcareous order, where it will form flourishing 
forests. This tree rs raised from seed sown in June or July, for 
which purpose seed should be gathered in its maturing season— 
February to March. 


BtUea frondoia (Roxb.) ; H. dhdk or paldit, Tlie dhiik tree 
is very common in the ^ains of Upper India, ©specially in 
Oudh and parts of the N.-W. Proviuces adjoining Oudh. The 
dh4k tree found in open localities growing on, dry arid soil, is 
very different from the dli4k of the forest; — in the former locality, 
it is a small stunted shrub, but in the forest I have found it 
growing 40 feet high, with a girth iieai’ the ground of 
o feet. The dried flower of this tree going by the 
name of Ueoo^ is extensively used in dyeing cloths and 
other stuffs requiring a yellow colour. A kind of astringent 
red-coloured gum or vino exudes^ from the bark of this tree, 
ln:ou|^t to use by the natives of India in S6j)arating the dye 
principles of indigo. The root bark is converted into strong 
rope^ and formerly made into tor lighting native 

matchlodcB. when the muskets and rifles now in use were not 
to be found with the natives. The wood is reckoned as the 
best fuel, and Hs charcoal is used in manufacturing gunpowder. 
Lhik leaves are sold to native shop-keepers for packing articles, 
and in Hindoo festivities they are used as substitute for 
dishes^ plates, oups» and saucers. This tree is raised from seed 
sown in June or July. I>h4k is very slow in growth. 


Aeaeia oaUohu (Drury) ; khair or koUha, A middle-sized 
tree, 40 feet l^h, xounu growing on the outakirte of the Lower 
Himalayas. The Khair tree is nowhere cultivated, but is found 
eacftufiimy in the forests. With the natives of India it is one of 
tfa« moit valuable trees, on account of tlie dry extract (khair or 
iwiMo, whence tlie native names of the tree, eaten by them with 
the mves of Ohavica beUe, in dyeing, and in medicine as an 
astringent The extract is obtain^ by coiling chips of the heart- 
wood of this tree, and reducing and drying tlie extract Pm* 
economic puqKMiefi this acacia might be grown in northern 
parts of Upi>er India. When mature the khair forest will jdeld 
ahamisome profit to the owner. Kxcent fur the extract and4Ui 
fuel, the WH!>od of this tree is not valuable for any othmr use^ 
Raised from seed sowm in June or July. 


Cemtonia sUitfua (j^inneX-^iie c^ob, or $t John’s bread 
ta^e. A small tree, 30 or more feet high. It is extremely hardy, 
having been made to in, very adverse soil and climate m 
India. Jtista native of the Hediterranoau regions. The onrm 
tree is especially eligible for cultivation in our forests ald^ 
the foot of the Himalayas. The value of thia tree consists iu 
the large quantity of edible saccaharine pods it yields, resem- 
bling in value the dry dates, from wl^ch I could iiardly 
distmguish it in taste. Baron Mueller, by analysis, has found 
66 per cent of saccaharine matter and gum in the pods of this 
tree. In Continental Europe the use of carob pods for feeding 
borsra and all manner of agricultural live-stock is assuming 
immense dimermious ; and in some localitiee tive-stock ai*o exclu- 
sively fe<l on the carob jK)d. 

Aocoi'diug to Baron Mueller the feeding value of carob 
pod is double of the best oil-cako having excellent fatten- 
ing qualities. Forests forme<i of this tree will greatly profit 
the country iu ordiuaiy years by the nutritious food it supplies 
for the h've-fitock, and maintaiu them and starving people in 
years of sciucity. TJie jiale-iwi coloured wood of the carob tree 
IS viUiiable for many purposes and as fuel The carob tree 
is raised exclusively from seed, which germinates veiy 
freely. The seodlings bear transpUntiug well ; but for the 
formation of forest it will be Imtter not to disturb the 
top root, ' allowing the trees to gi-ow where the seeds 
are sown. I have grown and distributed luge uuwbera of 
cat'ob ulauts from ends obtaiuerl from Malta, some of which, 
pUnteu in the A gri -Horticultural Gardens at Lucknow, sown 
and transplants^ 16 or 16 yoai's ago, are now fruiting. These 
trees are growing on poor, smidy 80i7, Aid not flourishing and 
fruiting well. Carob requires rich calcareous soil and [>lenty of 
moisture. It is very slow of growth during its first five 
years ; but when once thoroughly established, it’ is fast enough, 
glowing into a pretty large widespread ing tree wi^in the next 
ten yea^, producing abundance of sweet nutritious pods, not 
unlike, in appearance, those of the Tanvaviiulm JndicuSf beiuing 
also the Home ijuantity, or, even where projierly taken coi’e of, 
more ]>odH. 

Natural Ordbr, EBJBNACfliE. 

Bioniv/roa mdanoxyUm (Roxb.) ; 11. teadoo or ahnoos^ 
the ebony tree. — A small tree 3C1--40 feet high with the 
girth nearest the ground of 4—6 feet, found growing in 
the forestH of Oudh and N.-W. P., and other parts of 
India, in the wime forest with ahorca rohusta and tenmnalia 
tonwitom. The ebony ia very slow-growing, but lives to a gi'eat 
age. The heart- wvx>d of this tree is jet bhusk, BoUd, very heavy, 
strong, and capable of receiving the highest p(>liah, Tliis wood 
is called ebony, the generic term given to tho heart-wood of 
many trees furnishing solitl wuo<l of peculiar structui’e. The 
sap-wood of this tree is jUso valuable. It is white, tenacious, 
docs not split or crack under the sun, might be bent like a bow 
and not break, and is easily worked. It is much sought for 
handles of axes, spades, and for farm implements, wherever 
avaibible. The fruit of /). rmlanoxylon supplies, on exjnvssioii, 
a fluiil which assmnea a deep brownish eotoiu', much used for 
varnishing the exterior surface of boats under wat^r, and for 
fishing lines, to make them wateq^roof. It is a pity this valua- 
ble tree is not receiving the cure and cultivation duo to it, 
iieoplo near tlie forest rutlilessly cutting down small saplings 
for making handies for farm or other implcinonts. Hoist'd from 
seed sown m Juno or July. 

Natural Ordkr, SAriNDACKCE. 

(Eacufua HipfjocoBtonum (Linne.)— The well-known horso- 
chestiiut tree of (Central Asaia. An ornamenbvl useful tree GO 
or more feet high, having stem measuring 10 feet ia circum- 
ference. The seed of this tree forms food for domesticated 
animals, the bark is good tanning material, and the wood free 
from attacks of insects ia used iu making furniture. Od account 
of its ornamental appearance the horse-chestnut tree is found 
in many gardens in the Indian plains. This tree requires humid 
soil ana climate. It will succeed up to 10,000 feet in tho Hima- 
layan mountains, and flourish all over Burmali, Bengal, Oudh, 
and N.-W. Provinces bordering the mountains. Hoi'se-cheatuut 
tree is raised from seed sown iu June or July. 

Natural Order, Meliagece. 

Cedvela toona not ta<ma (Roxb.) ; H. t<w)?».-^The Indian cedar. 
It is not known how this tree came to be called Singapore ctidar. 
It grows wild iu the Bahraioh district iu Oudh within a ra- 
dius of 40—45 miles south of the Himalayan mountains, ascend- 
ing up to 8,000 feet in these mountains. In open localities, 
growing alone, the toon tree is very umbragooiis and well suited 
tor roadsides. But it will not grow everywhere. It requires a 
humid climate, and moist and friable soil, where it will grow 
into a majestic tree with deeji green foliage very m*ateful to 
the sight. Under favourable and undisturbed gromh. in the 
forest, the *toon tree acquires a lofty hei^t and huge 
girth— 200 feet high, and near the grouna diametrically 
measuring 6—7 feet. The slightly aromatie heart-wood has a 
beau^ful light red colour and is finely laminated. It 
is mu<fli in request for fomiture, doors, windows, in- 
side of ships aud boats of £ttropeiBi& Toon wood is 
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light, ornamental, but not «o damhle, bocauee not strong 

as the solid and heavy babool, sheeshuru, and many other finrti 
claM( woock It selle much oheaper than the woods before 
mentoned, but the large quantity of wood of a 8in|^e tree, in 
value, exo^s that of th^ woods, bike the babool, toon is very 
branching and wide^spreoding, requiring to be cbeoked by close 
planting, to be g^ually thinned out. Toon ^ws from seed 
gatliered in FiS^ruaryf to March and sown in June or .Tuly, 
'The flower of toon yields yellow dye used in colouring cloth, 
called basaute. 

Katueal order, Vbrbjcnacr®. 

Tdctom ffrandis (Boxb,); H., $cMon^ B. s^oon.— The 
well known teak tree of Burmah. Slow but very valuable 
timber tree of lofty stature and huge girth, growing wild 
in Burmah. Straight as a rod, this majestic tree rises more 
than 200 feet from the ground, with the girth of more 
than 27 feet, growing thousands of years without show- 
ing the least sign of diminished vigour in growth. The 
viuue of the teak tree, as hitherto nseertained, lies in its timber 
used in shipbuilding, beams, rafters, doors, door-posts, furniture, 
railway wuriages, and where plentifully to be haa, sleepers also. 
Seed of teak has been imported into India from Burmah 
and trees raised therefrom, in the Botanical Gardens at Calcutta 
and Saharunpore, the Am-Horticultural Gardens at Calcutta, 
Lucknow, andL^ore, the Wingfield Park at Lucknow, and 
various other gardens in India. These planted 26 years ago 
are seeding, from which plants have been and can lie raised ; 
but the trees themselves are mere saplings, 40 — 60 feet high, 
according to the nature of the soil and humidity of climate of 
the localTty where they are growing, but ihey rarely exceed 
four feet in girth, which is mostly sap-woocl with haidly an 
inch of ]>eart-wood in the diameter. Teak braves the burning 
hot winds of the Indian plains, but does so at the expense of its 
growth. liower Bengal all along tire foot of the Himalayan 
inountains up to 6,000 — fi,000 feet above the sea are loctdities 
whei’e, besides its native habitat, Burmah, teak will flourish well. 
Baised from seed sown in June or July. 

(To be Coivtirvued.) 


ON THE ECONOMIC VALUE OF THE JACK TREE. 


(Owmunicated,) 

Natural Ouxim-^Artooarpacem ; Artocarpue intejri/oHns, 
Known in Benoal as TUE-^KanthaL 

A lthough this is a tree that is grown near to every ryot's 
house in Bengal, and in fact can be grown on almost any 
soil, provided the climate is not a very dry one, its value hiw, I 
believe, never been fully tested, and these lines are written with 
the view of attaracting attention to it. 

Belonging as the jack does to the bread fruit order, its 
growth, in a climate and on soil where the brorul fruit grows, 
£ only a natural arrangemout, and there is little doubt but that 
the jack trees in Ceylon are about the finest one can sec. 

The jack tree is grown merely for its fruit, which all resi- 
dents in India are aware is very large, very luscious, and has a 
very strong smell of over-ripe fruit which very few Europeans 
can appreciate, but which the natives i*evel in. 

The wood of the jack tree is very like the mahogany in 
** grain,” and were it not for its bright yellow colour, it would be 
a great favourite with cabinet-makers. As it is, jack w^mkI is 
used largely for all domestic furniture, and when put through 
a process of staining, is greatly admired and always commands 
a ready sale. Tlie Jack trees in Bengal do not grow lofty, but 
Uiey make up for it Ui girth, and phmks 20 or 24 inches across, 
sawn out or jock tree bolls, are not uncommon. Some years 
back, happening to see a number of jack fruit taken off a tree 
while still unripe, I experimented with the milky juice that ex- 
udes from the mit stem. 1 gathered the juice, and whipping 
it up like one does ci*eani, I seoureri a viscid mass out of it that 
looked uncommonly like (caoutchouc) India rubber. This 
mass I put away in the shade to dry, and in due course I found 
it get hard and springy. 1 then got several ounces of this 
“ caoutchouc ” and witli it moulded a cup and a vessel like 
a milk jug TJiese mouldings were qmte firm, but at the 
same time very sticky. Well, to get rid of the “ stickiness^” if I 
may so term it, I used some oil, having for result a j)oliahed, 
smooth surface. I then placed the articles on l^e kitchen smoke 
flue^ opening to dry and brown ; unfortunately I was called 
away suddeulv, ana had to absent myself for two or three days, 
and ius I had loft im instructions regarding my caoutchouc ' 
vessels, I found on my return no vessels at all, but a mass of 
viscid, dark brown, thick syupy fluid pot unlike varnish. 
Now, from this experiment I deduce that the jack juice con- 
tains a subatittice like caoutchouc— elastic, leathery, water-re- 
sisting, and capable of removing pencil marks. I had not the 
chemicals to t^t the qualities of the aubstanoe, and to oonqiai'e 
the same with India rubber, and, therefore, I do not feel 
jostiflfd in coUiDg it India Bubber* 


I was careful to test the quantity I obtained, Rud on 
tioning it to fdie number of fruits I I found that Otoh 

fruit could yield fully two ouno^ of milK,iUid fromit Igotnem^'ly 
one-and-a-half drachm of rubber (I use term tiU anofiier is 
found, or the aubstanoe is proved to be other thim caoutdioao.) If 
this substance is oaoutchouc, and each tree yields only 
the result would be four ounces of libber per tree,^ X have not 
tapped the jack trees in order to continue diese.expe^entSi tmt 
I tnive not the least doubt but that they could be tapped m the 
rubber ti*oe8 are done^ 

Now, if we look at the fruit of Uie jack, it oonsiaiB oi a nnm* 
ber of flakes,” each flake covering a seed. This soft covering ^ 
is very juicy and sweet, and if heated with water and allowed to 
ferment, then distilled, it yields a wine of fair strap^h) but 
rather strong flavor, I see no reason why. with the aid of cer- 
tain deodorizers, this strong taste and smell oCukl hot be mel- 
lowed down, ana a full-bodied mellow liquor, hot unjike some of 
the Marsalas, be produced. Again, the seed, when roasted and 

f round down, is a higfa^ nutritious article of diet, very like the 
our made out of the Trappa by the Cashmerees. I believe it 
contains a very large percentage of starch, and as such, could be 
utilised in a variety of forms. Many of the common jack trees 
yield a greater percentage of seed than those that are more 
carefully cultivated, and 1 have seen 80 to 90 seeds come out of 
one fruit If these seeds be taken to weigh a third of an ounce 
each, one fruit will dve us 30 ounces of flour, and twen ty 
fruits, the produce <5 one tree, 600 ounces « 37 tt> of flour. 
Now, if we place the matter on a working estimate, it appears 
as follows : — 


Say two acres of land— 

Rent at one rupee per bigha 
Ploughing, cleaning, fto. 
Seedlmgs 
Planting 27 trees 
Tending do for 48 months' 
at Es. 4 per month 


Rs. A. P. 
... 26 8 0 

... 20 0 0 

2 0 0 

0 8 0 

... 192 0 0 


Total outlay ... 240 0 0 


Against this we have a plantation of 64 trees ; say the 
fifth year we have eight fruits on each tree, this 
repi'eseuts an income of 8x27=216 fruits. The sixth 
year say twice 216=432 fruits, or in two years we have 
048 fruits. These at two annas oacli for the eatable part of 
the fruits=Rs. 84 with 19,440 ounces or 1,216 H) of flour at 1 anna 
, Ra.70, and 1 ,944 drachms or 121 ft) of rubbers® 8 annas per 
60, or 84 X 76 X 00=Bs. 220, and as the yield increases veiy 
largely in a very short time, the plantation will repay every 
expense and bo self -supjior ting. Lastly, the 64 trees when they 
cease to yield, which may be at a time when they have 
reached a circumference of !) feet, could be sold .at Rs, 20 
each for the plants they would yield, and may be looked upon tia 
Ra. 1,080. 


SUGAR-CANE CULTIVATION IN UPPER WESTERN 
INDIA 


(CommiiniccUed,) 

I N the Indian AgrimlturietyYol, VII, No. 12, p. 449, there is an 
excellent note on the sugar-cane cultivation in the Thonegwa, 
Shweygyiu, and Hauthawaddy districts in British B^moh, 
drawn out uy D. M. Smeaton, Esq., M.A, B.C*S. This note 
deals very comprehensively with all points in sugar-cane cultiva- 
tion as practised in those districts ; but the modus operandi 
found in Burmah, as contrasted with those of India, being 
faulty, because the Burmese cultivation is found deteriorating 
the quality of the cane, easily ascertainable by the paucity of 
sacxjharine matter in tlie sap of Burmah grown cane, I therefore 
offer the following remarks, which includes a few hints about 
the manufacture of sugam of all kinds in the Indian method, 
in the hope of their bring serviceable to sugar-cane planters in 
British Burmah and elsewhere. 

In these parte of India 8\igar-oane is most extensively culti- 
vated both for chewing or sucking, and for the purpose of 
manufacturing goor (unpurified dry saccharine extract)^ rdo caJded 
in Bengal gbora goor (jaggery or crystallised and uncnrystallized 
sugar not oried), sugai's m various demes of purity on the 
methods of native and European tnanmacturee, tr^le, molasses 
(sAira H.), rums, spirit of wine, and vinegar. We have a huge 
usine known by the name of Boea factory, a few miles from the 
Shahjehanpore sudder station, in the N.-w. P., borderhkg the 
province of Oudh, where extensive manufactures of ell lands 
of sugar, treacle, rum, spirit of wine, and vinegar, Ac., made. 
The cane this usine consumes comes, principally, from the sugar* 


Csoiitohouo, g)im elastic, or India rubber is a milky juice found 
in many plants, but most abimdantiy m tUi natiual ordenL Moruiea 
AHcMsar/ktceaTf ylporyjuuxie, and 

The jack tree belongs to the and it is a question which 

experiment alone can docido whotb:?r rubber of laiflloiont ocohomic value 
could bo obtrined from it,— Bn., 1. A. 
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prodiich;ig.di 0 Mct 8 of Shahjehaiipore, Sitapore» aad Khoru^ the 
fatter tw6 beinir Otidh districts; and next neighbours to 
Sh^jehlkxi^prt^ addition to this Osine, vro have no end of 
sugar ixuuiulaotiU*es on t^ sMe in tahsil Ooia, Dis- 

tnots ^ern, fiUtapOre, lucknow, and Oavmpore. 

The last three distnots themselves m^uee very little sugar, but 
drspw their supplies of unpunfied sugar from Sitapore and 
Eh«ru, which these districts purify for conversion into cheenm 
of various kinds, kand^ and miarie, Benares also manufactures 
mu<h sofi^y the uhpuritied supplies being drawn from the ad** 
ioiuing (Sstricts ana from its own tahsils. In these parts of 
India ihe sugar-calie producing districts are, at present, for 
chewing or far sucking purpose, chiefly, Lucknow, Beno^ 
Oawnpore, and AUahalxu. lu these districts, tor sucking 
onlv, two principal varieties of cane are raised : the one has a 
yellow skin and when unripe green, and the'^other red. The former 
IS oa)kd poiu>nda (Lucknow local name for Madras 

cane) ; and the latter Boinhafe pounda (Lucknow local name for 
Bombay cane). These canes are thick, pretty ttdl (6’ — 10’ 
h^h), each cane, including the tops (agalay H), weighing fi — i 
seers of eighty tolas each, and are very sweet or comparatively 
insipid according to the amount of care bestowed on the culti- 
vation, which includes, as a matter of course, proper soil and 
the quality and quantity of manure applied to the soil. No sap 
is ever extracted from these canes for conversion into sugox. 
It is, I believe^ one of these two canes which is cultivated in 
Burmah. It is not known how these canes came to Upper 
India from Madras and Bombay, and from what length of time ; 
but are in cultivation from some centuries back. The canes 
raised for manufacture of sugar are altc^ether different varieties. 
Two of them are raised— one is called kagdi ookh^ xkk^ or 
ookhar^ and the other desee ookh, tick, or ookhar. The kagdi ookh 
is that principully raised and preferred. It is a thin slender 
cano, having yellowish thin and tender skin, can be crushed 
very easily with the rude appliances with the natives, less sweet 
than any kind of pouiida (jibidras or Bombay), 6 — 8 feet high, 
and weighing, on an average, C — 12 cliittacks each (chittack — 6 
tolas) The ottior variety has a thicker stem, having greenish 
thick skin, of the same height, weighing each from 8—16 chit- 
tacks, less sweet than the kajdi variety; and some of them I have 
tasted, possessed alkaline t^te, which comes, I believe, from their 
being raised on soil too rich in the alkali. In India the reason why 
pauivdaa are not used for extracting sugar is not beaiuse of the 
paucity of saccharine matter in their sap — on the other h«and they 
are much richer than the best kagdi and dmee canes I have 
tested, but because th^pouiidoa command a high and ready market 
for chewing and sucking in the large cities in India, when each 
cane sells from 3 pies to one anna six pies, also bocjvuse the 
canes being thick the native kolhoos are unfit foi' pressing thick 
stems. 

The soil preferred for sugar-cane cultivation in these jMirls 
of the country is of a calcareous nature {karihrUa zanxin^ H.) 
having less humus and more lime. This kind of soil produces 
cane of the best quality, humus helping in augmenting woody 
fibre, and lessening saocnarine matter in the sap. In Lucknow, 
however, the youivdaa are raised on poor sandy soil on the 
strength of the immense <juan titles of human ordure there 
available to the amoulturuits at Rs. 3 to 5 per 100 ass-loads. 
After the proper soil is selected, mounds ore raised, and fonr 

S loughing are given in the winter season, when the cultivators 
ave finished their rahi sowings and are comparatively at leisure 
to attend to other works. Where manure is available the 
land is manured in various quantities in rural places with cattle- 
dung and ashes, and near the cities with human ordure. The 
doughing and manuring finished, preparation for planting, in 
tracts embracing a large number of districts— Moradabad in 
the west and Jounpoi'e iu the oast, including all of the dis- 
tricts of Oudh— commences in March ; but in other places, such 
as Allahabad, Benares, and Azimgurh, from April to the middle 
of May,^ The seed-canes are first cut into small bits, each cut- 
ting having 3 to 5 nodules (leaf buds, H. ankhwaj) a foot long. 
Each seed-cone affords 3 to 6 such cuttings, the tops (H. agol^^ 
and the lower part (H. jarUa)^ are rejected as unfit for planting 
purposes. While the canes are being cut, if suflicient hands are 
available, the land is partitioned, water channels pix)vided, and 
beds struck out. If tlie land be found insufficiently moist, it is 
irrigated, and when of proper consistency, generally the next 
day or the day after, planting commences. Women, children, 
and men, khxmpUy or any other implement akin to it, in hand, 
in a sitting posture, plant the cuttings in a sleeping direction, 
three feet from centre to centre of the cutting in tlie same 
row, two inches deep, covered over with earth, and three 
feet apart from row to row : — thus an acre 660’ X66’ having six 
partiuot^ made by five water channels, 9 feet wide and 660 feet 
long, retires 3 x 220 x 63,960 cuttings obtained from 660 to 1,320 
canes. Bimultaneously with the plating of cuttings, are sown 
seeds ol #ejg;etables of the summer season, such as khita H., ahoaha 
B. (cttcwmw aatvoa) / taihooz H., torbooz B. {citrallua mlgaria) ; 
karela H., oorcheg B. (nxoniordtca chararUia)f ^hya toroe H., 
dhoondol B. (Jluffa am torca H,, jhxngey B. {lufa 

aeuktffigxda) : louki H., loo B. {lagenaria vuigaria :) konhra H., 
koomfTo B. {mowrhita mamma) ; and in rare instances 
some of the summer gi'oens known by the general 
name of tag of the natural ordei amaranthaceeo. 


When these latter have geminated, 

■y nSvy 


a week’s 

time, a watering is given ; and wa^ly TISlyy irrigation 
is never withheld till the rains have set in. Befote the advent of 


the rainy season, the appendages sown are in a fit state for Mle^ 
and are aocordingly room and sold in the market, le^Hving 
the sugarci^ plants standing alone, which, at this time, rocem 
a hoeiim with the spade, manured, if manure is availaldo, and 
earthed up. 

Tljjiproceeds of sale of the v^tables, m all cases, j^y th^ 
cost W seed-caiues, and that of cultivation up to the time the 
vegetables are roototl up. Nothing further is done to the cane^ 
after they arc eartlied up till the end of September, when the 
under diy cane leaves are extracted and used as ropes or strings 
for tying up the bunches of stems, for preventing 
crooks growth and falling down from heavy weight the canea 
acquire at this time, and in the coming two months. If the 
rains liave not been timely and in sufficient quantities, artificial 
irrigation is resorted to, not more than two or tliree times, in 
September and beginning of October. This finished, the canee 
are allowed to concentrate the siiccbarine matter up to the middle 
of November, when canes are raised for sale m the markets 
for sucking ; and up to the eud of February, by gradually 
cutting from the beginning of December, when the sap is 
required to be conver^d into sugar, &c. 

After the canes are cut the land is iirigated and properly 
hoed to admit of the stumps grouting to supply seed-caues. 
Only those fields are irrigated for this purpose which have been 
harvested in November and not later than the beginning of 
December. This second crop of canes comes to the protxjt 
age for planting purposes by the latter part of March following ; 
so that in India, within 12 months, we nave two crops of cane- 
first crop for sucking or for manufacturing su^, &c., and second 
crop for planting pur|>oses. After the second crop of canes has 
been removed fi’om the field, it is broken or ploughed up for 
some other crop. In India sugar-cane is never allowed to be 
grown on the same field two years successively, being a very 
exhausting crop. 

Now, the outturn of a sugar-cane plantation is very various, 
no two fields producing alike owing to diversity iu the cultiva- 
tion, amount of care l>estowed^ and the quality and quantity 
of fertilizing matU;rH in the soil ^JJach cutting grown into a 
bunch will prculuce from 3 to 15 stems of different heights and 
thickness, according to circumstances, containing 10 to 15 per 
cent, of woody fibre, 90 to 85 per cent, of sap, containing 10 to 
36 per cent, of sugar, and the rest water. When cane- juice 
has only 10 per cent, of sugar, liardly any dry saccharine extract 
can l>e obtained, only molasses or vei’y hiferior dark-brown over- 
burnt jaggery can be had. 

There are three reasons for the inferiority of Burmah cane — 

(a.) It is harvestetl at a time (September or rainy weather) 
when the plants aro growing, and the lowest percentage of 
saccharine matter exists in the stem. 

(5.) The excessive humus iu the soil on which sugar-cane is 

f rown serves to augment the growth and quantity of woody 
bre, and not the sn^ir. 

(c.) The canes being planted on lands subjected to the tides, 
a i^eat deal of water is absorbed by the plants which lessens the 
pei’centage of sugiir iu them, and the fertilizing elements of the 
soil which womd form sugai’ are washerl away with ebb tide, 
serving in still lessening the quantity of sugar. 

1 will now say a few words about the methexis practised in 
India in the preparation of sugars, Ac., by its natives, which 
I trust will prove interesting and useful to persons engaged in 
the sugar industry iu India or in Burmah. 

For manufacturing 8ugai*s, Ac., the canes, tops cut off, are 
either passed between iron rollers (where Beheea mills ave in 
use), or cut into small bits, by moans of a chopper, ^anraaeo H., 
of about ff' length, and sap expressed in the ordinary native 
kolhoos, which resemble, iu most respects, the kolhooa of the 
telee or oil-man. The sap obtained is strained through a clean 
cloth, and then boiled. A large choolha or oven is erected — more, 
if necessary, on the top of which is nlnced a large native-made 
deep plate-iron pan or karhdi, filled with the cane-juico and 
boiled. The fuel used is the crushed cane {t>iegaa) from which 
sap has been extracted. After a few hours’ boiling, sugar crystals 
are formed, when, if is the object, the boiling juice is jwured 
into clean earthen ghurraa ; and H goo7% the boiling is allowed 
to go on till all water is dissipated leaving the residuum of a 
tliicA curd-like consistency, wnich is evacuated into shallow 
circular wooden or earthen pans, the inside of which has been 
well rubbed with mustard or rapeseed oil to obviate adhesion, 
to allow it to cool. When cool, in some places small lumps 
aro extracted, shaped with the hand on a smooth wotxlen planJc, 
pressed with the fingers and allowed to dry under shade. These 
fumpa, weighing from 2 to 4 cbittacks each, are teimod goor^ 
most extensiv^y manufactured in most parts of the N.-W. 
Provinces. Where hhd^e is not I’equired to fie made, as in Oudh, 
large deep circular wooden or earthen vessels are used, rubbed 
witii oil as in the foi*egoing. filled with the thick residuum 
iu the karhUy cooled, and solidified. This is called pdtd goor ; 
each huge lump, weighing from 10 to 40 seers, is called 
The different kinds of goor and oi which are of 

beautiful golden yellow colour, while othei's, ^rty blackish- 
brown-— are owing to two main, causeSi The first is that the 
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iapn whidInHm been pedac<>d to rdh and goor^ in the one 
vere <ficF in eacchariae matter, reqtiiriiig lUtte boSll«|f and 
ittui, in Home fw and rare instances, mideripfotte ft little norifi- 
oa^on— ooW milk, and the (<»oum taken off j andeoeomly, in 
thV^other oa«0, sapa contaihod lees eugar, ihiumore mttch bbfting 
had rhso^ted to, also no punheanon i^ tnade^ 

' KfjMd and mwm of different ’de^ees of purification we find, 
are obtained from ^the stuff called rdby which are mantActured 
thu« 'IJuge baskets ate pi-ovided, placed over iMoUKt if the 
quantity to be mauafactured be amalb or on pwo^^ats^if 
laige quantities are to be obtained. In these oaakets' wok 
h^era of river weeds (dried) called medr H,, are put, the w, 
i^r cooling, is poured Into these baskets, and the tops covered 
As is to t>e existed, the liquid tmcrystallined sugar soon 
trickles down tne bottoms of the baskets and collects In the 
^TUioM or vats. This is molasses or sAtm, H. When the Jrablassea 
is well extracted from the stigar crystals, the baskets are opened 
and sugar eittracted. This is callea Hita, the idiape. sixe, ana 
weight 0t the Jbanii dependhig on the shape, sise, and holding 
capacity of the basket itted. If ftiime is required to be made, 
the Jhand is not allowed to dxy, but boiled afresh with water 
and milk, the sonm scraped off , and the purified Hqnid poured 
in earthen vekieli of any desired shape, where the sugm* crystal- 
lizes, and gets splidifi^. Jfvt^e is higlily purified sngar, and, 
some yesa* aipt tvhen - the E^iish au^r factories were not 
estabUshediU India, was mtmh in detnand for European gentle- 
men ; but now the demand is lessened. The natives, however, 
like Iheir native manufacture and prefer it to the best 

Bnglish sugar, on account of Mate prejudice. 

^ese are ttie principal natfye manufactures in sugar ; ch$en 6 e$ 
and ikukkurs are iufertor sugars manufactured by the halwaeea 
from yoof by adding linie as a purifier, Moistening the goor 
with water, ^ scraptng off the scum, drying and nibbing 'in a 
large kurhai by means of i'Ufohool H., or large iron spoon. 
rAcenses and sAttAAttrs contain both crystallizable and nncrystal- 
liaable sugar, especiaJly those manufactured at Snares, known 
by the name of Benarasee kacha c/ieenee, 

REPORT ON ALOE COLTIVATION AT THE CENTRAL 
JAI% HAZARIBAGH. 


^ Imor 
4u. ntbt 


cleft of the rooH We hav^ adt IdUfiA it ^ 
dig up the land pfimtsi 

appear to interfere with ws^Wth.. p, ^ i , 

From experiments wlijch navf^bce^ mie rf the 

expressed juice ot the li^ves aq fisan^ to 

sUxwlerate me growth of the pknt ^ v 


or iteTcu 
find 


T hrough the Oourtesy of the Inspector-General of Jails 
iUid the fiiuperintendefnt of the Hazarilmgh Jail, we are 
enabled to present our readers with the following interesting 
report 

The aloe (Agai>e Amerpui7ue), a member of the natural order 
Amarjf(dida(Mf is a native of America, and has become 
thoroiigUly naturalized in countries bordering on the 
Mediterranean, in Africa, and in numy parts of India. 

Growth from $$Qd* 

It may bosSnown from seed ooUeebed from the tall, candelabra- 
like, stems thrown up by the plant after it has reached the age 
of from 5 to 7 years. The seed should be planted in a nursery of 
rows 18 indies ai>art, and the seed twelve inches from each 
other. The best time to plant them in Hazaribagb is daring 
the rains, they will then rarely fail to germinate and throw out 
leaves 3 or 4 inches long by the end of the year. If, however, 
they are put in the dry season, they require watering at least 
twice a week. The young plants snould be allowed to remain 
lathe nursery till the loWowing rams, when they may be 
transplanted to the hedge or plantation where they are intended 
to grow. . 

Growth from Bhootn. 

This is the best methc^ because there is no chance of 
tailure of germination. The labom of sowing is saved, 
ai^ much t^e is gained. Young plants from one to two 
years old should be procured at the cowmencoment of the 
' rainy season, and put down where they are, intended to grow 
permanenl3y. If for hedgerows a ditch should be dug and the 
young plfints Put on the bjp of the earth thrown up, they 
shp^ imt be oloaer than feet from ea^ other. The holes 
in which they are placed should be 8 inches in depth, and the 
earth should be well pressed round them. No fui'tner care is 
ttm required, and In about three or four years the plants wtU 
grow quite dose together and make an excellent fence. If it 
Is iutehded to make an aloe pUmtatlon, the young shoots should 
be planted in rows teu feet apart, and five or six feet should 
be allowed between each plant in the rows. 

Boil 

AgyaVeSy or Uterite to be beet suited fpr the 

growBi ^ ftlpo plant. I! the plantation is mode on high 
ground, it is hd^ UjckiSAsa^^ to make ridges to plant 'bn, and the 
plant is quite y^ug »hoota,fi)r experience has shown 

Qifit they do geaereDy bn the^fifit, but on low situatiohs 
and hollows it » nisceesaty tp make ridges Ig to 18r inches high, 
the plant' being paftiai iq a light, dry soil, While a damp 

and wuteWogged^l is desiSi tolh 
Ko mann^ is roquh^^and on the most stoney 

fpund, where ^pa^ntly ilien is not saffioient soil to st^^p^t 
ikd Tolaat In some places it may be seen growing m the 


(Mviiff imm. 

The leaves shopld not he out until the Ali»e is, 
years old, oltSlr it h^ thrown up its tall . caadw 
Bomeof thm^^w to,thehelghiof lfforlK)lbeti . 
produce ^eSds ^ bsiltore these are thrown up the 
notfit tomfinrai^ ' 

Protoction o/ 

It is commonly Snpposed tlifit oat^ will not ;• M fibe filoe 
plant on account of its sharp-pointed leal anfd fmd ssi^, but 
our experience has shown tlus to oe an error* Beverid gsoWing 
blants nave had their leaves eaten, aUd ve^ /uohg plants have 
been found cropped close to the gtouud. It m dtiWble theie- 
fore to keep off cattle means <ff a oRoh' (ottisids) and dose 
idoe hedgu round the plantation. 

Value of cropi p 0 r iiere c^or thophnUofnT 

One acre of land may be expected to yield 7 maunds of fibre 
per annum, retfuiree as much 'SS 40 tnaUnds of learres to 
make one maimd of fibre. There hi no dopbt about thisi as 
repeated experiments have been made in this jaU. 

After the ground has been planted, no expendittdfW Is fw^uired, 
and the cost of planting depends greatly on the distance from 
which the planto have to be brought. 

Preparation of fibre. 

After the leaves are cut, they are through a onUhing 
machine invented by my jailor, Mr. Dunn, ' which breaks the 
hanl bark of the and croelieB out the juice. It has been 
^iind that a great deal of manual labour is saved by this 
process. The machine is not unlike a siigari'Cruahittg machine. 
This process should be carried on os near wathr as possible. 
There the craved leaves are pounded on a smooth stone with a 
wooden mallet until all the l)ark and woody mktter are 
removed. 

The fibre is then washed until the whole of the sap and dirt 
is cleaned out of it. It is dried in the sun, and is then ready 
for use. 

R. Cobb, 
Superintendent. 

CRITICAL NOTICES. 

Elofnwvte of SglvicvXiure^ a short trefUmon'ihAOoimtyic owUie<Uvo7% 

oj the Oak^ a)%d other hard vmdirees* By the late G. Baqneris^ 

hvtpeotor of ForestSf profmor at the Foreet School of ifawm. 

Trmidatm from the Frmch {2nd Edit^n) by G,< G* Fonwndez 

and A, Smythm^ J5.A,, Indian Foretet ^Bemce* Itondon : 

William Bider db Bon, H, Bartholomew Close, 1892, 

B AGNERIS' Elememts of Sylvicultm'e, though based entirely 
on the conditions of soil, climate and species peculiar to 
France, is nevertheless, we agree wHdr the translator in belisvtug, 
a work which may be studied with adyautoge by forest 
officers in every country in the Worjd. The gSnem prhiciples 
implied in forestry are everywhert the same, and it remains for 
observers in every country to study the Special reduirwnsnts of 
the climate and spedes wfth which fen^est Ameers have to 
deal. While, then, there is mudh in the book upder notice 
which is inapplicable to India, there are vi^ few of its 
chapters whicb Will fall to ifitetest, or fwm whidi-uieful bints 
may not be derived. PfofessOr Ba^eris' mantud Written 
mainly for the use of forest subordinates 
schools, and brings together a mass of fi« 

have said, has special refsinUce to France. The w^fudat^ 
done their work with aUd ^ contented ^ t^emset^^^ with 

reproducing the Original almost withdut note or eofiWneiit. As 
themselves engaged in the Indian Forest serricei on driginal 
chapter or appendix, or more copious notes^with ipedal raftfimee 
to Indian requirements, would, in our^'efitimatfeh, 
sidembJy enhaiuced^the -vsipe of the 

which is nu^e between high 'find lY, 

Chaptm 1, the foUowing 
It fs beydnd dhputa Ih ihe 
forest fhrmriies a huger yiWd than 1m tome 

WnditfrlMiftik 

k hmUm aa ftnit. 

(rf Ugh «i4w myft of-BMfal- 

awn. TlMttuanntX^ Usfs» tobwr b nor* oonmfMaM*. •ad 
Tolttitw to v<4iin« u ootttMiu . • wu^Ow {irqpntton «i>iuMonad 
wood, Sowom, to* gsw^ 
usefulness, sinoe oopploe standards, of compared , - 
treesTvlsld timber wMdh is denser, strduger, and opmpcsW of 
be^iioWdghodttsmc9naeo<mmof th^ devmopment 



21 




of ik4\x p t o w» t^ l^4hi« Tm rt^n tkeir wood k to bo {^rofomd 
in Oo tbo other baiuU 4 powii 

niMior 4^4wt<!0«^ «r«ot demand lor numoM^ti^ It 

ibooid ^ mMi foreete wbixdi have bo^ thinhod| 

l^rpoeoi, luia 

It tttttit oo rottomberod that thooovtmnption of maonlaetar* 
i^g^imer iaiarinaMoontlderable than timt of bnMing timber. 
^^^^ ^porieritjf of high foreet over Ogf^fdoe U^oompletoly 

So lar aa fuel if oouoemad, ooppite wood is better than the old 
tiOM a high foiiikt. But* on the other hand, the nnderWood of a 
leii^|#i imdjer oonpiee If very nearly oount•^balalIhed by the prodnoe 
obwMflrw w thioningf made in a high foreil towame the 
mi^m bl tjhe rotation* 

Agaiii« linoe iilgh forest furnishes moro oonsiderab^. as well as 
^ morn tisanl, prodjuoe Uian ooppioe, it is evident that the revenue 
d^Vfd from it must be larger. But to obtain this larger revenue, 
it ^ ueoeesary to aociunulate a vast quantity of standing material, 
^t(0 wbion eiraumstauoe the ratio of revonue to capitol engaged 
if amml* llda is equivaleiH to saying that those proprietors alone 
wlm do not opnsider their forests at a strictly pecuniary Investment 
an intarefted in growing high forests, or in preserving thost which 
they already possees, as such. 

lifftly, a mgh forest, by the oonstaut and complete manner in 
wbiob it shelters the ground, ensures the improvement of the soil, 
and henoa improved production in a higher degree than coppice, 
for still another reason, it oau be shown that coppice is not so well 
adapts to improve the soil ; it has been proved that the greater 
proportion of ash is found in young woo<l and in the outside layers 
of old trees ; it therefore follows that repeated cuttings of thr uudor- 
wo^ impoverishes the soil more tlmn would be the case in high 
forest worked on a long rotation. 

From all these diffbMiit points of view, it is evident that the pri- 
vate proprietor has no interest in converting coppice into high forest ; 
on the contrary, it would be to his advantage to realise at once the 
standing material of any high forest he may possess and turn it 
into coppice. If ho is owner of a forest of conifers, which is from 
Its nature unsuited for coppice, he is always induced to limit the 
quantity of standing material to the lowest hgure poMible, and thus 
to adopt short rotations. 

The State, on the contrary, has every interest In preserving its 
high foreets, and evtn in converting its woodlands under coppice 
into high forests. 

The chief reason why coppice is inferior to high forest Is to 
be found in the shortness of the rotation. A single 8.ct of reck- 
lessneM in the oft-recurring exploitations is enough to ruin a 
forest for several generations. Tlie danger increases with the area 
cut every year. Certain forests there are, whore the mischief caus- 
ed by such operations carried on during a period of fifteen or 
twenty years, caunot now be repaired before the lapse of a century 
and-a-half. In a regularly worked high forest, on the other hanct, 
when the rotation has been judiclouHly chosen and the blocks 
properly laid out, the damage caused by faulty operations is neoes> 
sarily limited in area. Nothing short of the most careless thln- 
nlnga.oaii destroy the future of a crop, and regeneration cuttings 
must be very badly executed indeed for natural forces to be power* 
re-stock the ground with the valuable indigenous species, 
amount of delay not exceeding a single period helping 
tiKrds this end. But it is to be hoped that the progress of know- 
lel^ will continually decrease the frequency of o^rations execut- 
ed at hosard or under a fixed idea. 

There is ai^ interesting supplement on the fixing of the 
dunes and the tapping erf tlie cluster pine (/*. Pinaslei') for 
resin. A good Inaex renders the manual handy for reference. 


The Ifoiigow on Su^ar Ettatet in the West Indies, By D. Morris^ 
if. A., Director of Public Oordens aiid PlarUations, 

Janusioa, 0. Henderson d; Co,, Jamaica, 

r C substance of Mr. Morris’ little pamphlet appeared in the 
Fidd some mont^ ago. It may, however, be interesting 
to note the complete success of the ntpngoosc as a rat-oatcher. 
On sugar esUtes hi the West Indies the mongoose has fully 
reatiasd the hopes entertained of its usefulness. On estatcds 
where the mohj^oose wm introduced in 1876, the following 
raotm mpst ohtoined « 

M||| oomparing the expenditure on an estate where I lived 
for some years, Imid the present yearly expenditure for rat-oatch* 
ing shows £S, as comparea with £80 spent in catching and poison* 
iS.ratii and rebnUdlng walls pulled down to catch rats. I take 
giUi from averagea for five years befdre the introdution of the 
inoMoose, as compared with year’s expenditure. This amount 
dow net include Ime cost of polscns, baits, and traps, wUoh would 
nveiwfu^ yw, making £100, as compared with £8. 

** In comparidgtl^ quantity of rat-eaten canes destroyed before 
Hks ihtrodttctkm of the mongooee, I take the number of gidlons of 
nun^naiie^ ground during the crop preceding the Introduction of 
the mongeeie, and ccmpaim It with the qnanuW groowd list year. 
Tto shoM lA6W galkm rum^eane ground before I87S, to 7,426 
gdlmgrmma In 1881 ; which, compared at the rate of seven loads 
of canss ^ a siphon of 460 gallons, shows elevsn and-a-balf hogs- 
headaof sugar spoilt b^mw 1878, compared with five and three* 
qniuxm hogshead spoilt in 1881, taking 20 loads of good canes to 
fhs hogsh^’-^ a destruction of 10 per cent, as oomparsd with 
under existing dreumstanoes.” Again: ^*Somsofthe 
best mme lands on the estate I have Jolt mentionjsd had to be 
mWn (Hit of cultivation lor years, owing to the lippesslbillty of 
aaying'the eanelfrmiirats. Iwimknow Ulngwmnte 
afid cane ontUnMoih''. 


A correspondent in, the eastern portion of the island reports that 
** On the four sftates on tbe north shle.of ths PUutmu Garden 
Bivmf, they Ithe mmigobeel have made a favtEq( of 75 per oeut. in 
the e]^ium<rfoai»iim i^tanditkonlyk i^aces, where 
the traffic of man and heeet is about sixteen hours ooi of the 
twenty-four that tats continue. In she sequestered^^ 

parts of the estates, where there happen to be any stone walls oi ' 
bnildingi affording favourite residences for the mongopM, as tbe^i 
did formerly for rat, afid where the ravages of rats used to 
M^^ateit, I may say that the decrease ofeat-ea^ canes is, at l^w. 
1 $ per cent.” And he adds, In a word, as a sugar planteifl 
feel most grateful to the mongoose and his importer.” 

Another in St. Mary’s writes : ** The mongoose hss fully 

realised the obiects sought by its Introduction, and it has saved on 
this estate £50 in rat*catching expenses ) and at leset 20 hogsheads 
of sugar (of the value of £16 per hogshead) per annum.” A 
proprietor in St. dames states that ** the aunual actual saving in rat- 
catching expenses and iu rat-eaten caoes on my estates, consequent 
on the Intr^ttctiou of the mongoose, has averaged from £50 to 
£200 at least, on almost every estate und^r my charge, according 
to locality.” A correspondent in JVelqwuy writes : I used to 
lose annually from 20 to 25 t<ms of attgar, vis., 600 cart-loads of 
canes (rat-eaten) wore ground And sent to distillery. Last 
year, aftor the introduction of the mongoose, only cue oast^Uad 
was so used. On two estates of mine In St James, similar rciulta 
ensued,” 

A Imqse proprietor in Wasimoreland writee to the same effect, 
stating ^tliat since the iutroduution of the mongoose, ** rats have 
almost disappeared from my estate. The annum expenditure for 
rat-catoliuig and poisoning was over £300 ; it is now nil. ICbo rat 
damage to canes was very considerable : it is now Inappreoiabie.’* 

These extracts might be extended to include nearly every estate 
in the island, and with similar results as regards the honefitt 
which the mongos appears to have conferred upon the cultiva- 
tion of sugar. The annual saving to sugar estates, by the introduc- 
tion of the mongoose, might very fairiy be put down at 00 per 
cent, of the rat-oatching expenses, and at 75 to 80 per cent of 
rat-eaten canes. This, according to the estimate ^vett above, 
would represent a total saving to the island of nearly £45,000 per 


SELECTIONS. 


ECONOMICAL MANURING. 


LUCtimK BY BU. AXTKXK. 

A LBCTUBE on the subject of Boonomioal Manuring was deli- 
vered in Castle- Douglas Scotland lately by Aitken, 
chemist to the Highland and Agrioultaral Society, to a limited but 
most influential andienei^ 

Dr. Aitken said he was pleased to And so many influential 
farmers before him. It would be his endeavonr to show them as 
clearly os he could the best and most economical way of applying 
manures to the land, and he could not do this letter than by 
showing thefi) the character of the different kinds of manure which 
they were in the habit of applying. Formerly, he said, the object 
of the farmer was to get as muoh as be could out of tbe land, 
to extract as mu^ as possible out of the soil, and to 
make that process last as long as possible. In those 
days the best farmer was he who was able to take most 
out of the soil. But tbe process of getting as muoh aa 
possible out of the soil could not last for ever. Tho manure anplled 
to the land was really a part of the substance grown upon it, for 
the farmyard manure was really that part of the crops which 
was not sold off* In a small chart displayed upon the wall was 
shown the loss which the farm sustained iu nitrogen, jj^tasb and 
phosphoric aoid during a four-orop rotation. It would be seen 
that there was on an average an annual loss of 871bs. of nitrogw, 
80lbs. of potash, sod 251bs. of pbosphorio acid. These ware not 
very much, and to some might teem very small It was not not- 
sibfe to teke out of the soil all they put in, sHA although thM 
figures migbUseem very small, yet the constant d.'ain of those 
B^tances would soon very materially affect the fertility of tiic soil 
He then pointed out the 1 m sustained the soB by the expoiii- 
ation of animals. In the chart before alluded to, it would 
be seen that the loss in nitrogen and phosphoric acid was high, 
and tile loss of potash, lime, and magnesium was small. He 
showed that nitrogenous matter and phosphoric aoid were being 
taken off tbe farm in tbe carcases of animM sold, iu a greater 
quantity than the potash ; indeed, there were Iu the grain 3^1bi, 
of nitrogen ow acre taken off the farm, while in the stiraw there 
were only 12lbs. It was the same with phosphoric at^^it was 
high iu the grain and low in the straw, it would be seen 
from these figures that farms suffered from want of nitrogen 
and phosphates rather than potash. Straw was rich in 
potash, and farmyard manure, which odosisted largely of 
straw, was also rich in potash, while it was comparatively poor 
in nitrogen and |^o(q^rio acid ; therefore the application of 
farmyard manure was not always attended with the most gatisfac- 
tory resttltak The farmer very soon found that some kind of 
numufo containing phon^orio acid and nitrogen must be used to 
assist the manu^rom tt^ farmyard to make up for its deficienoies. 
There irs two ways in which the defidenolss of the farmym^ 
mainiree might bemade up. One was the ating of minoral man- 
nrss, and the other by nsing linseedor action <nike high Innitr^g^ 
or phot^hurioaokl !n>cro wM.nouuqr ui siddlnge^^ 



22 


THU INDIAir AGEICtJlOTBBt. 


Jakoaiy 19^3, 


ttocmgklv« tlthoMfh ilowly, to the fii^iUty of the loU nK>te 

the impomtion of feediog staffii. It wm frequently 00m* 
pUhed that the method waa a alow ouOf ftu 4 tHat it aid not pro* 
duce euch brilliant rieiulta li mineral mautirei t but It euteed Imt 
land better than mtsertl manurea, and it would be ahlt totelitti 
tale by and by, U not quite immediately. Bqt it wat important 
\ that they tbould faata a ready return for the oapiial eiependm, and 
\ farmer! ttked to have a manure whieh they ooqld eount upon 
\ ^wlding ierkdlty to the crop towhiohlt whe applied. There were 
vu the market, thauka to^e ^tergy of tlie manure manufaotutera, 
»n tmmenee choice of Varioue phoephorlc and ulttogeumii subetMic* 
ea and It became a difficult problem to the farmere which of thoat' 
au mtanoea ho ought to i>ay lu order to produce the best results. 
The question was one very difficult to answer, because the appU* 
oakon of manure depended very muoh upon the character 0! the 
soil, the character 01 the oUmate, and many other^hms, therefore 
it wu of tiie utmost importauoe that the f^cr should have some 
means of finding out for nimself the best kind of manure to apply 
to bis paritolar soil and climate, the best way to put it in, and 
the heat time. These were oousiderations which required very 
great care and attention op the part of the farmer, and which 
could not be fully explained by merely reading a book or listen- 
ing to a lecture, but by pn^lieal experiment Kow, bo would 
firstly deal with nitrogenous ihiinaros, as the kind which was of thh 
first Tmportanoe, as that was the substanoe not only lost to the soil 
by animal and vegetable exports, but also by dralnagir There 
wero three forma o! this manure-^the albuminoids, ammonyb aalta, 
and the nitrates. In farmyard manure a large portion of the 
nitrbgCn e^dsted in the form of albuminoids, and when those were 
allowed to ferment they gradually became converted into ammonia 
•alts, which b torn became converted Into nitrates. The albumi- 
noid matter wok a considerable time to ferment, and the nitrogen- 
ous pr allmniinoid portion of farmyard manure did not 3rield iuelf 
np Mirely to the crops to which it was first applied, as its beno- 
fidSdramlts ware not experienced until soveral yearn afterwards. 
Ammonia salts was the most oonoentrated form of nifcrogoous man- 
ure, and Hiras pot so easily washed out of the land. It had to bo 
oonverted into nitrates before the plant used it, and before it was 
liable to ho wjaabed out. ' It was converted into nltratea owing to 
the ae^on of a ijermtor small organism which was bnsUy engaged 
in the l«rtUe s<m converting ammonia into nitric acid. This was 
very soon taken up by the Ume, and in the form of nitrate of lime 
the plan^ were able to take nitrogenous food. But great 
care must be exercised leat the nitrates were not washed 
into the dnUni.l Nitrate of soda very soon became nitrate 
of Ume, and It* was of the greatest importance that there 
should be a suffioient quantity of lime to assist in the con- 
version. If there was no Ume, there would necessarily be a 
retarding of the process of nitrification. Ammonia salts were 
&rmly retained by the soU-^indeed, some soils retained it so 
powerfully tlmt it could not be washed out. In the case of a clay 
md, or a land vHth a large quantity of humus in it, there need 
not ho any great fear of the loss of ammonia. But when the ammo- 
nia became converted into nitric acid it had a great tendency to' 
find its way into tho drains, lu applying ammonia ealti we had 
to oonslder how long tho ammonia requM to lie in the ground 
' beloro the plants Sum it Nitrate 0! soda should never 1 ^ put 
Into the land except the plants were actually there, otherwise 
there was a great danger of the substance ruuning into the drains. 
Those were general considerations, wbioii might guide them as to 
which kind of nitrogenous manure to apply, and it wouhi he 
seen by a little experiment bow very marked was tho difference 
in power of the soil to retain the nitrogen in its various forms 
Another question would pi'osent itself, namely, to wliat crop 
should a torm of nitrogen be applied? It would be economical 
to apply to a mrop with a long life a slowly noting nitrogenous 
manure such as dried blood, horn dust, and auy other manure of 
thM kind wbidi are of the albuminoid class, and of a slowly 
decomposing nature. It required to be a long time In the soil 
before any result would be seen, or before ft was oonverted/into 
food suitable for the plants. Ammonia salts might be easily 
applied to strong land oontalniug a large amount of fatfbiua 
before the time of sowing the seed, as it would be most disadvan- 
tageous to apply euoh a manure later on, because it was a pecu- 
liarity of nitr^notti manure that it was most wanted during the 
youth of that&iA, and if it was late In being it would 

perpetuate the youth of ^e plant Md retoim the time 
m Hpettiiig. manure requim to be appUed so that it 
ifaoula oome Into eontaet with the roots of the young plants, 
tketototollshitoddbe mit in the soil early. Nitrates acted 'Imme- 
diately, and ^sstld ibetofore be put into the soil when toe roots 
ol toe fdawts mwnaad r^y to seise hold of them. It 
would &ver do to pat many of those slow acting manures to a 
oersa! orop* If it were required to add nitrogenous manure to 
baidet, it wotfldVs no use pnttingitin tho soil in the form of 
^Sbooi^/ or even bones, orble^ or any other slow acting imuutro^ 
as it wbuld no^ltove tinie to dtoompOst before ttie plant had reach- 
ed the age wt wtolch itwbOld be benefited such manmfto no 
longer. Bpeakipy ' of tfio oulttvatlou of grssSi Dr. Aitkeu retoiu- 
mended nitiwte W a<hla,as toe roots of grass retained' It, and made 
it impossible toSS lttooatd escape into the draiok Then as to 
phtopbatio fatomtos. Tbere/was a great varfbty ofphosphatlo 
maattrei, and tltoy were sold in many different fo^ under many 
dUSrrent names, I Tbfbhp* the most familiar form was to^bblest 
of tiwm aB, namgly^ Bones was a plvosphStlcmanutn, which 

differed (iM meiiyothsto dfito kmd on ^acoo<on;.o£ fto having 
mtSogto In its composition, ;|t was a phi 6 ^atie m nitro- 
giitoiin mafittre oombtntog botbJmto constituents, audit wm an 
■atmalprsdoot, which had been loldnnd 

oarrtsd off tha firm. Bones bad toMysi a-vtry iavomttoioaiwre, 
■Ad wan gMMidiy valued ruy in regard toAoBi they 

SmiitolbefiiieaeMoftoeboAd. 


It was well known, but perhaps was ii^irsll-known li ft ani 
ou gbt to be, toatroulh bones, batm Wbtcb wito olBodbaiHndh bones, 
and crushed bones to bits varying from haKf^Wdodti to an; Inph ifl 
tenkto, wmaa voiy itoprcfital^tormpli^ppl^ 
at a torm wfaeto a handful of bones abonban Into Innt tnsw 
up, and which he wiss tolfi by the farmer had beSn ipidrod to^l . . 
by hfs father nineteen years ago, and tKeto a 

state of preservatomj^ showing that it waspoiidlAe to pntdn.mt 
excellent manure In such a form as to make It not an oeenoaiioSi 
manure. It wasquite evidentthou that thefinerthebones were gvonhd, 
the more their surface was iuoreased, and that would tsato toSto 
it would be much better to have tnem amply ground dova, $ 1 ^ 
were now bejglnntog to understand that bettor, and to snnlejpiiotie 
manure finely ground down. There was a bdotioil dlsmm to 
making fresh hone into a very fine powder, fivou when very fitioly ^ 
ground it eonhdnsd a greasy subStonoe on aecoM of the # tost f 
was is its composition, which kept it from vapidi dtoap ; toSM^ore 
bones were a form 0! manure which they would aot^t oh wheu 
an immediate result was required, bitt tt was aO'exeeUetowaMMffa 
if they wanted an ulthnate result If toey wished to huprovugram 
then they would put on the crops preceding, or eventhecftos 
preceding that A heavy manuring of bones tatobt be appUto to 
a turnip crop ; then after that they could have anaolsy <)rup, auff 
then a grass crop would gresGy benefit by the bouse a^isd 
to the turnip oroa Theto were two methods to which bouse 
were maunfaefcored for inmuutog pnrposee. Firsts the bemie 
were subjected to a steaming 'process, and there was tots fact toai 
the process toc^ out a considerable quantity of the oHy inttoen 
which enabled the phosphoric acid to be quicker to its actom, md 
also enabled the tomes to be more quickly acted up<mby tlm pwik 
It put the Imnes into a more friable conditioB, so that the gftod- 
iug bones by the steaming process, and the gating of them into a 
fiuo powder, was a matter ror them still to' bouaider. The more 
thoroughly toey spread the powder, the more woild the roots be 
benefited by the application. Another well-known method of 
overcoming the slowness of bones as a manure was to dissolve them, 
and that applied not only to bones but to every other phosphatie 
manure. Tnere was one disadvantage which dissolving had to 
regard to bone, namely, that it destroyed the ' animal or the gvrm 
life which takes possession of the bone. The ordinary fermenting 
germs werexeadily destroyed, and they had no living fennentation 
to dissolved bones. What was known by dissolved bones was a 
manure which did not necessarily contain absolute bone. It was 
a name for all kinds of pUospUatio manure which Contatoed some 
bone or ammoniaoal substance, and resembled the composition of 
what bone dissolved should bo. They would see that there were 
plenty of ways of getting phosphates, and there were other and 
cheaper sources of albuminoid ammonia which might be added 
to it. It was quite probable tout any imitation of dissolved tomes 
was likely to be just as efficacious as tho genuine dissolved bones. 
Having onoe put tomes into snlphurio acid It was made not an 
organic substance but a chemtoal substance, and its special olmrao- 
teristic was gone ; whilst phosphoric acid dissolved in tiiat way 
would spread itself through tho soil, and there was no': the same 
fear of loss of phosphoric acid as of nitrates ; to foot, it precipi- 
tates in the sou. Phosphoric add wo# not easily washed put of 
heavy soils, but there were soils whidh did not to retain it- 
would be a watte to afiply dissolved bones to sandy soils, or nPt 
more approaching sandy soils. It was not, however, unoomn^ 
to have not only bones, which were an oxocllent application to a 
sandy soil, but also other phosphatie manures, reauced to an ex- 
ceedingly fine powder, and appbed to the soil wltWut being dis- 
solved. There had been experiments made where to some toitauo- 
es insolable phospbato had beoomo useful for a crop, bat those ai*e 
fow, and the goneral experionoo was that tho dissolved phosphate 
was a better manure. There were some soils which were favour- 
able for tile application of vndissolved phosphates, and those were 
soils rich in otpado matters. It was extraordiiiaiy to find what 
results might bo produced by perfectly insoluble pbosbhates put upon 
land ruh in orgouio matter. The namber of phosphates very 
numerous, and farmsrssbould be very careful in ^he phosphates they 
used ior experimental purposes. Home nhospbatea go to a ohathy 
powder, while others are/ ever of a gi'ltty nature ; but the more 
perfectly they wero rednem to a powder tire more certain was their 
action. Many of the dlscrepaaoiet that had arisen to axperimesito 
with these manures bad been due to the different toms to Wtlch 
they had been employed. It bad been freeommandod and hid 
been found beneficial to employ nndissdived phnq^Mes; ia a 
oonstituent of the manure heap. In choosing. betWtoAj|Snl>to^ - 
insoluble, if they nsed the insolubld phos^phate th^ dia ndt 
upon the landa large amount of sulpk'i^^} a<^iC tot to SB. dm*^ 
manures they were bonndto apply a certain amount Of 


add, but whetimr tt did the land any barm 01^ h( 
not yet solved, ^me sold itdphuric acid rei 
the soil, bringing down tfaa oq^tion of the' 
its store of weuth. PotaSdevliiaAhres vkn 
varieties, |nd thdr s«pttosjM; jMs 
applioatioa, of the otlier toro tonhs. It 
farmers deolared that pototh of ao, use ^ 
lometimea^'^ occurred quite otherwise, 'He ^ , 
where poKsh had made a marked Ittofipaefl Ih w 

therefore it was for the fanper to know When to nsc It 

was sometiUng for tiie farmer to Itorn to another respect, and that 
was the timeto ajPP^y It. Bometimes potash did harm by rednoiag 
the crop, but that touit be due to the time at which it mas ap- 
plied. Tbe land did not^pemit potash to go a^y or to 

belostUy dtakuum ^ was jto ^eod m 

potoah upon the the time it was teqhired % the 

crop. Dr. Aitkea donwded by showing jtoe doiss i^nlM j^y 
land, and raComnsAdtog that a committee be appOtoted ^lor . 
pnrpose of orgaokiiig a sedea of 
AgncuUuriH, . ^ 
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TO IIAKI! FOWLS LAY IN WINTER. 

an «asy and by no meaiii ooitly mthod 
X .jDfoblidmgarefnlar aapply of «ggi daring winter, ewen 
wtita tiM weatfaerie at ito ooldeat. 1 oannot lay th& I inveoted it, 
bttt:i daaaagr that I have praotised it lot a great many yean. 
i»'4oen aa the odd eoti ia, that ie about November Id, obaema 
M. Qantot, in a Frenoh paper, I have a quantity of *hot dong 
oamM hrte thojponltry houie, enoagh to cover the door from 
to 12 la. de^ This ia beaten down Brmly and left till 
abQdt ^Deoekhhier Ifthen every day ior a month the layer ol dung 
b ff^flidled With ^ layer of teem 4 in. to 6 in. d^. At the 
end of this time the dang u tamed over to mix it well by which 
meeaa an ;inereaae of hMt it obtained, thaaka to the eueoeetive 
d^oaittam and oohtiibatbni of the heua whoae perohei are above. 
Am «o 1 reach the middle of January, when I have all the dang 
reamted, and begin the entire prooem over ag^n ; and thii 
oarthm me on to the dnt fine daya. By this meana 1 am able 
tomabtaiA dhrtng the ooldeat weather a regular temperature, 
and 1 have ti&e oleaaaze of obtaining froih egga at a time when 
they are exoeemngly aoaroe. The expenae of thia method ia merely 
the labour conneetM with it, and in winter time labour ia not dear. 
The manure widoh 1 take away ia excellent<~very auperior to 
that which I have at the beginning, becauae the fowla^ dung ia 
added to it day hy day. In thu dung, too, the fowla find a largo 
qaantl^ of WMhna, larvo, and Inaeota, of which they are fond, 
andWmoh th^ rarely get in winter time. I leave them at 
libmty to go out in the ordinary way ; but they know that they 
ahoeda ke^ inalde in unfavourable weather, and they utop and 
keep their feet warm on atiowy day t, when it is damp or when it 
tttoMM^^Farm md Bom, 

FOOD NOT FEATHERS. 


rnEE Antet^ican £>airyman haa the following excellent article upon 
X txiultry, in regard to the present populai^auiou for breeding 
toreamcr to the aaoridceT>f useful qualities The chicken question 
MnpiQMonts an anomalous condition in this country. Wherever we go, 
n^th, south, or anywhere, we find fanners, morohanta, mechanics, 
and sometimes even stdlors, breeding poultry, ooutendlng at fairs, 
advertioinK through the papers, and raising a general hue and cry 
in behalf of their pets, and all on account of nothing on earth but 
the feathers. One would think from all the fuss that those people 
were breeding ostridieB instead of chickens ; that f eatners were of 
more value in the market than flesh ; that the American people 
preferred to wear feathers on their bodies rather than put flesh in 
their atomaohs. Nothing finds favour with these chicken fanciers 
except the thorough-bred fowls that are simply bred to the feather. 
The sise of the Brahma is sacrificed to the correctness of the tail 
and hackle markings. The Dorking has lost his breast in the 
struggle to preserve the flesh colour of the legs and the uniformi- 
ty ofthe feather markings. How far this craze has gone in Eng- 
land we are not informoa, but wc know some of the best table 
fowls known to the trade originated there. lu France not only 
are breeds of fine table fowls originated, but, according to all re- 
ports, they are still bred with an eye singly to table qualities ; and 
not only this, but methods of feeding to the end of quick maturity, 
economy of flesh production, and perfection of flesh quality are closely 
practised and experimented with. Tlio French seem to uiidorstaud 
this question as a practical one, and go at it in a way to make fowls 
not only a pleasure to breed, but a profit to handle. Chicken food 
U wasted by tbe ton in this country, as dead horses, stale 
broad, &o.,i8 carefully husbanded and turned to the finest kind of 
ohickeuflesh in France. Our people are so fearfully squeamish 
about such things tliat, while they can stand aud sec the hen eat 
worms and carrion at her own sweet will/ and chop her head off the 
next hour to put her in the pot, tliey will not hear of such a thing 
as feeding her on carrion as a business. The lady who oats the oyster 
raw from ^ shell ia horrified at the Italian who does the same 
wliih the snail. It is a wonder to many people why Amoricaiis can 
succeed so well with fancy fowls, and yet meet with repeated and 
unvaiyiog faUure when they attempt to raise fowls for toe market, 
lu one they succeed, with the other there seenis to be no profit. 
It Ipokv as though tne American character was built upon too large 
a s^e to make a profit with fowls, uulesa he can get from 3 to lo 
dots, a piece iof hit cooks and hens. No one socnis to be able to 
r^obe thing to a purely business basis. It lias been our 
pleasure to oxasnine the equipments of many farms wkore it was 
mtended to>aise poultry on a grand scale ; aud generally, from 
the elaborate and costly fixtures, one would think the purpose was 
to raise children rather than chickens. It is very much to be 
dohb^ if a large establishment can ever bo made a success from 
tli4 start. Just as large oaks from little acorns grow, a large 
inteblil^ninTit must grow out of a small beginning that has 
devdioped a capacity In the owner for condaotmg a largo 
bus^ess* We hone some day to see this, but not until the croze 
abdnt coloor markings has somewhat subsided. 


INDIAN GARDENS. 

io tli4 garJenI irtcrttioneJ, lliorc arc ilio private 

^ ^ ens^ Kurc^Mans living in India, Now, it might l>e supposed 

that in a climate and soil so favourable to horticulture, these would 
lie first class, but such Is not the fact. Anglo-Indians are ever on 
the move, and they don*t care to go to the trouble and expense of 
laying down garddos lot the people who come after them ; still, 
la (mme nbsobs, iM gardens’ -whiob are cmnmonly called com- 
Despscate sxptdUnk, however, m 


necessary to make English vegetables, which are the things moa 
affected, flooxiih well. Thus, one will see an amateur gardonor'* 
colonel or commissioner perhapa— gravely stickhig little pegs c 
bamboo into his oaaUfiawer, stems, to prevent them emulatinj 
Jack’s beanstalk, and fanning up too quick ; ora lady in her earl, 
morning (MutbiUe carefully plaomg a lamp ol rock-salt at tbe root 
of each asparagus plant, in m hope that so much kindness wil 
induce tho ** grass’^to grow. But gardening in India is not nlc 
work for thoee who like to work themselves. Hideous grabs an 
insects are turned up with each dig of the garden knife wiSb whlci 
we work, and someumes tho ** mMee,” or* native gardener, is 
worshipper of the cobra, in which ease that serpent becomes dan 
geronsfy familiar, taking up his haunt near the well, and turnin, 
up perhaps when least expected. Squirrels devour one’s peas, an< 
WQite-ants eat everything ; and, as the rale, jSnglish vegetables 
except those grown at a great elevation on tbe mlli, are tosteless 
and scarcely worth the tronblo bestowed upon them. 

With regard to fruits, there are few of the ludigenous kinds whicl 
ore worth growing or can be improved. Mangoes take too lon| 
to grow to be worth ooltlvation in an Anglo-Indian’s giuxieu 
whatever is done to improve this fine fruit is done by natives ; bu 
the Indian man^ has still a huge and inconvenient stone, wheroa 
tho '*higli oast” Mauritius mangoes are said to have had their stona 
improved right away. One ingenious English gradener, indeed 
attempted to grow very fine mangoes by burying aU tbe dead pariati 
dogs that are killed once a year at the n>ots oTnis trees, but vritt 
what result is unknown. Mulberries, iu some pUees, grow it 
hedges, but the fruit is poor. Ouavas are omble of the Mghei 
cult,” but they are altogether In the hands of the natives. Oranges, 
except in some places, are also poor, and no attempt seem to bi 
ever made to introduce the finer kinds, as those of St. Michael 
Malta, or Seville. Melons are very fine, but a melon garden h 
India is a very different thing from a melon frame at home. In th< 
cold weather, when the Inman rivers have run down, and leavi 

g reat wastes of sand, exposed, the melon gardener plants lik seei: 

roadoaet. By-and-bye tbe whole surface beoomee a vast meloi 
bed, and in the hot weather the fruit is sold at the equivalent of Id 
or loss each. The melons of Cuddapot, in the Madras Presidency 
are famons, but as the rule, Indian melons, like all Indian fruits, 
want new “ blood” Introduced, for thejaecd Is too often wom-out, 
The Persian melons, green fleshed, arc delicious, and easily grown, 
but are seldom seen. But it is a rule lu India that wliatever wai 
good enough fora man’s forefathers, Is good enough for himself, eonse 
quently there is little horticultural progress. Piue-apples grow freelj 
on the west coast of India, sometimes under the shade of the iinmenn 
ooooanut groves of those parts, Init are much inferior in slse anc 
flavour to the pines of tho Straits of Malacca. The pine-apples o^ 
Singapore are, perhaps, the finest in the world } they are pbnteii 
on tiie hillside in much tho some way as they plant tea on the 
Kilghiris, aud arc to bo purobosed at merely nominal |Mr!ce-«-ou( 
weighing several pounds can bo liad for a cent, or the nundredtt 
part of a dollar : and the Straits pines enjoy the reputation of beln| 
BO wholesome that they may be eaten to almost any extent will 
impunity. 

There is a remarkable absence of fruits corresponding to oui 
gooseberries, currants, strawberries, Ac., in luclta. There ar< 
wild strawberries and raspberries, indeed, on the hills, but nothing 
resembling theun on the plains. The fruits of India, like thu 
flowers, seem to grow on large trees, and many of tho commouei 
kinds, although oaten by natives, are positively nauseous 
lu the iungles one sometimes comes upon trees loaded with frail 
which looks good to eat, but which it is prudent to avoid. Then 
ia the jumbuTum with its datnsou-like but disagreeable fruit ; th< 
mix vomica, which seems to bear oranges ; tho mowa, aud man) 
others. In the Malayan forests, however, mangosteon trees ari 
very abundant, and it is a common tiling to see the wild luonkeyi 
throwing this exquisite fruit down from the. tree tops just like ic 
many schoolboys up an apple tree. Once, when shooting on th< 
Malayan Peninsula, my Malay ** shikaree” gave me a peouliai 
and doUcious fruit, of which* 1 do not know tbe botanic^ name, 
and which I have never seen at any other time. It resembled a 
piece of houeyoomh, but the cells were much larger. Each cell 
contained a sub-acid globe, of a flavour roiembaug the grape. 
Talking of grapes, tlie vines and the wines of Hindustan were 
once famous. Tavernier, Hamilton, and other travellers ol 
ancieht times speak of the red Indian wine on which, the Emperoi 
Akbar used to got royally drank. But wine is never seen now : 
at least wine of local manufacture. The Indiaa wine s^'ms to hav< 
shared the fate of the Persian wine of Shiraz, which In the earUei 
days of our occupation of India, was thought lO good that it was 
<lruuk at the tables of the English meroh^ts at Calcutta, though 
wine is still made iu Afghanistan, and the Emperor Baber thought 
there was no better. His memoirs contain many interesting 
allusions to it. But there is a prospect of India producing wine 
before long. Thu Maharaja of Ossiimere has Imported champagne 
and Burgundy wines, as also French vlne-dreesers, and his ex- 
periment is said to give promise of success. Eemmnbering the 
ravages made by tbe phy21oa;ern in the vineyards ot France, the 
Maharaja ought to rea^ Immense profits hhould his champagne 
equal that of Epernay. Grapes wUl grow well in many parts 
of India, even in the hottest places, but wey are mostly wmtc--of 
the Sweetwater kind. Purple grapes, dwarfed in tbe Japanese 
fashion, and grown in pots, are t') t>e seen in some places, and are 
exceedingly quaint ana pretty, the huge bunches of purple fruit 
appearing BO very much out of proportion with the stunted vine 
that bears them. 

Something may be SnU heTe tfidian 001 x 1600 ^, 01 ^ maUees'^ 
as they are called, Their cheapnoss is perhaps their greatest re- 
qommand^on. Remembering that an ordinary l^rdener’s wage in 
fiMgtand is sometliing like T1 a week, it is refteshmg at first to nave 
te pay a V mallee ” only l(k. a montfi^ But then tbe difference 1 
tbfklUitfh amostoat e a o ba bU psraMf IM Wis luU ef eruteheta 
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THE INDIAN AiSBIOHLXitTREIT. 
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imd Worse tbao be i«| it ft mte, e hambi^ %ad 

thief« li any ohoioe froi^ or regeUblet abaut be ml eell 

llii)( tlielMMuri aotl say the squlmleor bexulyoeots ate H. Ooe 
^{flg fttily he excels tn, end 4^ hi the making ol boe<|a«te» 
Haftteee gettorftlly haireftwcMsderhil taste in arrae^m Itowers^-or 
■hftHissyi odloare?««<aiid thehr boiH|uete are iiuu(W|^m>es of ilotal 
art; Brety hatlre ^f asftUee’* hse agerden wltMa a||ardeii«^ 
of hisoftra* la this he ouMvatee, at the least jiOMihle 
l^ouble, ehlUieei eatumhersi vegetable mamm. eig^p}ait» and 
.fohrhlte oany for himself and familv. His rndmoholy mg 
widi, aft be draws the garden water hy buokets from the garden 
mie or well^ is laiftlllaf to sU Anglo^lndiaas, and can be recalled, 
howerer Iftr hm iadia they mi^ be, by theeUghtest effort of the 
memoiy« 

Bnt fOrgeona at are the Indian ffowere in their daring scarlet, 
erlmm, asd yellow eolottrs, there are no ffowere in India, after dl, 
to be eompared, lor timple lordlneie, with the wild flowers of 
“ h epiiiig* ptnkahd white hawthorn, the irioleli and 

ilswonr hedgerows, are worth them all put togetiier when 

the lark Is singing m the sky, and Katnre’s beantiei bnng the ro* 
eolleCtione of onr happy childhood riridly before us. Nor is there 
anytht^ hi India to surpass a pear or a onerry tree in full blossom. 
Thb *' Wld Mobur*’ ana the ffotmoviUea may be more dasslliig, 
but they are eeitahtlynot so loeeiy or so sweet. And let this fsof 
aet sa eonsolfttloa to those stay-at-home people who are disoon 
tented with thbtr own modest BagUth gardens beoaose they ima- 
gmetropieid plants are aonmehfln^ than anything they canmw 
&ere. It wanH be ttnfftlr Indeed to say that Indian gmens lurre 
not a beftttly ftl thilr own, bat It Is what the French call tisie 
hiMi du aMfe^gendy, meretiiohms, fantastic. One can love 
Xni^h flowers however humble they may be ; but admiration 
^^beikti ftU one ean give to an Indian garden.— /I JF. IF.— 
Oa¥dmfr*$ Okrtmhk. 

THE CULTIVATION AND QUALITIES OF ENSILAGE 


QBVBBAL oorrespondenti having recently recorded in tl • 
O oelnmns of the leading journal their experienoe and observation 
of this new ar^le of food tor stoek, as onltivatod in France and in 
America, iaoladyi^ a long article from Professor Tborold Rogers, 
gir J. B, XaLWee, 3>r. Voeloker, and Dr, Lyon Playfair have lately 
written on tilie same snbjeot. From thalr contributions we make 


the foHowing extracts, beginning with thehon. baronet, who writes: 

< OtanUng oil that has been sind in favour of ensilage to be tme, 

hs importanoe is not quite the same to tlie British farmer as it is 
to those who £am in France or on the other side of the Atlantic. 
The main bbjeet of ensilage is to secure a snooulont food for con- 
•umptien dur^ t9^ winter months. In the agriculture of the 
States and of France, such roots as mangels and turnips do not 
appemr to ooonpy any Important position as regards winter food 
fmei^e. In the States— where the statistics relating to the area 
occupied by tbs general crops are ooUeoted and published — no 
menura is made m either ; and in answer to inquiries on the sub- 
ject, I was Informed that the acreage grown was too small to be 
rell^le* Unless, therefore, it is proposed that our farmers should 
place their route in a sUo, or substitute for them some other grocn 
mps, ^elr interest in the value of ensilage differs very materially 
from that of thoee who live in countries less favourable for man- 
gels or turnips. We have a succulent food of the best possible 
descripi^n i^eady, and, if anything, we rath- r re(j[aire a dry sub- 
stance to mix wlBi It than aeull larger amount of suooulont matter. 
The question, therefore, as far as we af'o concerned, is considerably 
narrowed. It does not affect those who make hay for sale, nor 
those who feed their grass, clover, or tares, in the summer ; it 
merely affects those who convert a portion of their clover or mea- 
dows into hay for i^eir own consumption ; and it is a question for 
them to ooneid^ whether, on the whole, ensilage can supersede 
baymsJdnA with advantage. No information on this point is 
gi'm In t£e arUole on ensilage published In the Tim€€, >Ve are 
told, indeed, that the stock ate the food and throve upon it, but 
we are not told what was tlie amount of loss attending the process 
Itself { or, In other words, for each IQOlbs. of sumr, starcii, aud 
other diMtlble product put into the silo, how much came out ? ’ 

Sir j7h Lawes ie ftiraid of this loss in the silo, and refers to an 
American writer who statee that Indian corn containing 5 per cent, 
of ai^, when tmt in thesUo, contained 0 per cent, when talcen out 
This he osleuiatei to amount to a destruction of 40 per cent, of 
the vegetable matter, unfoituiiately, too, of the substance of the 
highs^a feeding vidue. This lose may be exaggerated, but Sir J. B. 
LaWestidiikt » should be decided by experiments, as also the cost 
as eompared Wi^ haymaking ; and until this is done, recommends 
theBrrashfaii^to wait 

Professor Voelcker, F.O.S., writes':— ‘ The object of ensilage 
Is to preserve succulent cattle food which, like maize cut green. Is 
incapable of being preserved economically by the ordinary processes 
of dtytng. In many parts of the Continent, and more recently in 
Ameii^ where ordttmTy English fodder crops cannot be grown 
and preserved the field for winter use, recourse is had to ensilage 
o! crops such ss maize or sori^um. The summer temperature of 
imr ol&nate renders the profitable growth of such crops too uncer- 
tain for ftny hinner to de|Mnd upon. It must also be borne in 
mfad thst Wrilagf is not practised even on the r<mtinentor in 
America for the eonsbrvfttion of grass or other equally succulent 
foods without the admixture of a considerable proportion o! chop- 
ped straw. Orass of fair average quality by itself is not put into 
silos lu these countries. According to the more or less succulent 
eonstHutioii of the green food, such as maize at sorghum, from 10 to 
30 per cent, of chopped straw has to be mixed with the sucouleni 
Soola before it is pressed down lu pr<M^-ooustruoted, welled. 


of chopped strww or simflar dry malirlftlfc geftm jHaeft^^ln aSoa, 
acooroum to my expmriettoe, dmvad Iboiptha mcattmiftlion of ipe£ 
mens which have bean sent to me by ftftpefbltteBtifl agrieultarih^ 
during the laet few yearn, tarns Into a sodden maes ol fbptikNd 
smeB and taste, resembling more rotten iarmyard aMumse Hum 
leediiigmateri^ Dari^ a discnssloa on snsfligo ae Seat in, 
llaisi^usetts, is IflgO, mfeesor Ouseman stated oml 
that, in his juduemeiit, them had been no laj^jteiascsaQt pwtr tjha 
old plan of making hay when the son ehlasc. Bit Man B. Lasrtei' 
directed attention to the great loss te wgpi^ 4riwteh^ 
nutritive eubstanoes under favourable elreinnateileii« 1 In^ 
endorse bis views, but would add that under ftdviarse eoidHieiilite 
loss in the elements of nutriHon wBI be stltl greater, ftog 'ftelkili 
under such conditions may prove a oomplete vmte of fsaA'* 

Professor Thorold Rogers, riqilylag to Sir J. A LMTeS^ mm 
* I should not presume to argue on prsotleal Mfrlcuftom wttli ee 
eminent an autfaoriteas Sir J. B. Lewes, but Ifthi ata Iteftbft 
understand how he has concluded that so mUtb IcMc ouv^ gtbeii 
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of ai^, when put in thesUo, contained 0 per cent, when talcen out 
This he osleuiatei to amount to a destruction of 40 per cent, of 
the vegetable matter, unfoituiiately, too, of the substance of the 
highem feeding vidue. This loee may be exaggerated, but Sir J. B. 
LaWestidUkiit should be decided by experimeuta, as also the coft 
as eompared Wite haymaking ; and until this is done, recommends 


green forage as possible. Some iligfat fermentat^ ihm is, but^ 
there is little or no heat, and, as 1 was told, little or wft oVotuldMi 
of carbonic acid. As to the greatly increased 3 riel^ df^odooe from* 
the food given, they who give testimony are unanimeua. I saw the 
cattle, inspected the dairy produce, and learned what Wli 
monthly yield of milk by cows fed cm tiie system.* 

Dr. Playfair says * For the last threee yeaip I have tahen 
much Interest in the progrese of ensilage in the United Btetee. 
This system of proserving food for cattle progresses with great 
raj^dity, and this fact alone, In a country of such praotfed ft)^ 
tudes, shows that It deserves careful attention. Kodom exiggerot* 
ed estimates of its valne prevail i but, with due aUowanoe for 
these, the results are remarkable. My friend, Colonel Cannon, a 
well-known breeder of shorthorns in Vermont, has taken up the 
system with much caution in comparative trials of the new and 
old system of feeding, careful records of weights being preserve^, 
Bo far os these have gone, he obtained an advantage of abrat S 
10 per cent, in tlie feeding power of the silo food. But it hftS' 
various incidental advantages which induoe him to give a large 
extension this year to his experiments. In fattening cattle, or In 
feeding them for dairy produce, it is of importanoe to induce the 
cattle to eat as much as they can properly assimilate. Now, if 
silo food aud the ordinary food be put Into the same trongh, the 
cattle in all cases in which I have seen the experiment tried, take 
the former instead of the latter. To preserve food in silos many 
precautions are necessary, and I should be sorry to sea our farmers 
rushing into the ^stem vrith their limited experience. When caro- 
fully conducted, I have never seen a failure ; though, on the other 
hand, 1 have seen putrid instea<l of preserved food turned out of 
imperfect silos. The greatest success has been with Indian corn, 
which is put into the silo just as the cars are being formed. My 
only knowledge of agriculture is scientifio and not practical, and 
it bo for practical formers to tell us whether, even with the 
vicissitudes of our climate, there are not certain parts of England 
which could grow this profitable crop up to this stage of its 


which could grow this profitable 
maturity.’ 
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SOCIETY 


The wudl Monthly Omcral Meeting woe held on W^nmidayt th§ 
29th November 1882. 

W. H. Cogswell, Esq., Preeident^ in the Chair, 

The proceedings of last meeting wore read and confirmed. 

The following gentlemen were elected members 

Dr. J. B. Rndduck, Messrs. F. Wood and J. P, Scotland, am 


Dr. J. B. Rndduck, Messrs. F. Wood and J. P, Scotland, and 
Baboo Pertab Narain Sing. 

The names of the following gentlemen were submitted as 
desirous of joining the Society ; — 

E. Brown, Kaq., Manager of the Sungma Tea AsSociatioii« 
Limited, Darjeeling,— proposed by the Seerfttary, seconded W 
H. J, Leltch, Esq. 

Manager of Woodlands, Coohar,— proposed by ths Ssersteiw 
laoonded by W. S. Cre.m.uU, K.q. 

Alexander Maun, Manager of the Nona! Tea Oomnafty, Assam, 
—proposed by O. U. Yule, Esq., seconded by W. S. CreSswsU. 
Esq. 

Manager, Otter Indigo Concern, Tirhoot,— proposed by ths 
iecretary, seconded by H. Blechynden, Esq. 

Thomas B. Walton, Esq., Manager, Equitable Coal Company, 
Limited, Seetarainpore,— proposed by the Secretary, seoonds^y 
% . Blec^nden, Esq. 

Major R. Bartholomew, Deputy Commissioner, Jbttnk*— pronosed 
y F. W. Tytter, Bm., M.oon5od by H. A. Pirttl, awT’ 


lanager, Otter Indigo Concern, Tirhti 
retary, seconded by H. Blechynden, 1^. 


Tirhoot,— proposed by ths 
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y F. W. Tytler, Esq., seconded by H. A. Firth, Etd. 

Major Duncan G. Pitcher, Oawnporo,— proposed by H. A. Brth. 
5sq., seconded by the President. 

Sheikh Gholftm Moheed-ood-deen, lainded proprietor, Meerot,— 
iroposed by the Secretary . seconded by Raja Sut^^Und Ofaosal, 

His Highness the Nawab of Jaorai— proposed by the President, 
(econded oy Raja Suttyanund Ghos^ 

His Highness the Raja of Nursimglmr, Bhopal,— proposed b* 
he President, seconded by Colonel W. Kincaid, as a me member. 

Rejoined— G. W. Shilliugford, Esq., Bagraoote PitlamHAt, md 
lilUgoreo. ’ 

CoKVRiistmoNs. 

From the Goverumeut of Bengal — the Annual Neport of ths 
Soverument Cinchona Piautation in Bmigal, for the year 1881 *3SV 


Mteat ths admtetilrs | sad the Anauftl Report Ol tbs Qaln^ogist lor 
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From the Goveiwnent of Bong*!— B*iiort on the Adminietre- 
tlon of the iU^ttitioa JJepw&wnt in Bengel, for the y^“- 
188l*SlSt» 

From’tJie SmfthipJjiwtt luitittttlon— The Report for I8». 

From ^e JBditor-^Tho fnypkal, Ait^'kultwrUt for October wid 

^ North China Branch of the 

tt, A«. 0. B»^. 

Part 1 ofNOe ill * 

ProceeiiingB of the J^-Hortlcttltaral Society of Madrae of 
0th September 1802. ^ ^ . 

Froto Br. Oedcge King* ftoperintendent, Roynl Botanic Garden^ 
—prewotfjei ten plaate of Muaa Textllb, for experimental culti. 
va^B In the Society’s Garden. 

COHHTJNICATIONS. 


Gardbx. 

The Superintendent of the Garden reports that the tanku now 
hold a very good supply of water which will be invaluable in the 
coming diy season, that the labor force is busily employed in 
clearing all jungle and generally cleaning up the grounds, now that 
the pntnhig is nearly 0iiishe^, and that the general a\Nsi^e of 
germination of imported leeds promises fair, all things consicfored, 
but that he hopes to furnish the usual detailed statement in due 
course. 


CACAO. 

INCREASE OF CACAO CULTIVATION IN TRINIDAD. 


Japan Pea, 

Lettet from tlio Government of India with papers regarding the 
Japan Pea, and C^lna Bean, tlio Soy Bean, alluded to ui the pro- 
oeodiugs M a meeting of this Society, held on the 2nd September 
1881 , as also Resolution thereon to the effect that the Government 
tliiuk It desirable that the cultivation of tliis Pea should be 
extended lii this country, and stating that a fresh supply of seed 
will bo procured from Japau, in order that further experiments 
may be tried. 

BKTC-KKKPINa. 

Letter from the Qovornment of Bengal on the subject of Bao-kaep. 
ing in Lidia, and enmiiriug whether the Society can afford per 
mission to Mr. Douglas, wlio has brought out some hives, to keep 
them in the Society’s grounds at Alipore. 

A reply has been sent that the Society will bo happy to meet 
this request, and to afford Mr. Dougloa every assistance in their 
power. 

Alor PiBiUfi Extractor. 


Letter from the Government of Bengal, dated 1 8 th November, 
iullmatiug with reforonco to a provioiia communication of the 25th 
Augnst 1881, that a model of the “ Mexican Aloe Fibre Ex trootori’ 
has boon despatched to the Government of India, and that the 
model will be forwarded to this Society on receipt. 

Letter from Mr. H, Preston, Director of th© Botanic Garden 
at Trinidad, dated 26th September, accepting the Society’s offer 
for ail exchange of plants and seeds. Advises the despatch of 
a case of West Indian plants, an<l hopes shortly to send some roots 
of the Arochaca Edulis, in regard to which ho writes as 

follows ^ ^ XI 

I have to obtain thorn from some hilly district on the main. 
It is very mrely brought over hero as a vegetable. Indeed in 
Venezuela where it is collected it docs not receive much attention.” 


SOROHITM. 


Letter from Major Pitcher, Assistant Director, Department 
Agriculture and Commerce, N,-\V. Provinces and Oudli, dated 
0th November, forwarding sample of //nor manufactured at the 
Cawiiporo Experiinoiital T?Vm from am her* colored Sorgho, also 
specinieii of pulp prepared nt the Lucknow Paper Mills from the 
refuse of the stalks, and soliciting opinion on these Biunplos. 

The following report kindly prepared by Mr. W. H. Cogswell, 
wdth reference to the iJ^ove, w'as submitted to the meeting 

“ The samples above referred to arc worthy of cousidoration, 
both being products of some value, if properly and carefully 

'plant is well known, Sorgho of Sorghum, tlm seed of 

which yields n hard food-giuin, capable of being ground into good 
white dour. It is also used for cattle feeding purposes, the green 
fodder of tlio plant being highly nutritious and sweet, 

“ The sample of qoor said to have been prepared from the 
expressed juice of this plant is very soft, Wy, sticky, and do- 
void of all granulation. In Its present hard dry cimditioii it 
would be saleable In the bazaar at about lis. 2-8 to Rm 3 a bazaar 
mauud, but if subjected to a damp atmosphewi or kept during the 
rainy season, it would quite change its cliaracter and become dis- 
solved in the form of molasses, in which state it would be suit- 
able for distilling into spirit only, and be worth about Re. 1 to 

1-8 a bazaar maund. , , • u -i 

“lam however of opinion that with care and cleanliness in boil- 
ing the expressed juice and better manipulation generally, this 
plant is capable of yielding a good marketable poor, that further 
efforts should be made to improve upon the *»mplo now under 
consideration, and in doing so that details ^ould ^ given of the 
cost of producing it, and that a larger sample be fumisbea. 

“ The samples of the cane-llk© stalks after pressing, prepared in 
the unbleached and bioached state for paper material, are too 
f t aa xi.. rvf n. vtkrxr rAliabl© ouinion bcinff 


• I'ulp, at a low pneo, ana nuuu wuuii. ™ ^ 

for paper manufacturing j but the main questions for consideration 
— wbfcf. Would be its first cost, then the cost of tiansport to 
the consuming market or paper mill, and whether the supply wmuld 
be constant and to what extent. I submit it would well m 

all such references as this one that large samples shoidd be sup- 
plied to enabib experts to give i-eliable opinions, and that full details 
of cost, Ac., should be furnished, so that with such date at himd it 
might be soon if any good practical results would bo the emteome 
of further investigation ana trials. The subject is one of “luoh 
interest and Importance in the increasing demand for paper-making 
materials with whli^ this country abounds.” 


I N the first half of 1882, the exports of cacao had risen to over 
ten miiUons of pounds against au average of dght millions, 
and the TriuUl^d Chronicle states 

The laying out of now land in cacao goes on unceasingly, as it 
has been doiug over the lost 12 or 14 years, the great majority of the 
plots, small at first, owued by small people ri-detHmi labourers and 
contractors, and cultivated by themselves, but by degrees forfeited 
to the merchants to whom they are indebted for advances, and by 
amalgamation converted into gocnl -sized properties counting acres 
by the hundred and (the cacao) trees by the tens of thousands, 
There i& no movement oorresp;>ndiug to this in cane ; and tlie open- 
ing of now cauo ©states on any soale-~and a largo one, aJ) oifo, is 
the rarest of ram goes on slowly indeed. It cannot be done 
w'itbout capital, a capital of thousands sterling, while a very small 
purse of savings will give a man courage to buy and lay down, in 
cacao and provisions, a little plot of ten or twenty acres. Yet it 
is pleasing to note that where a new line of road cuts through vir- 
gin land, as at Conupia, by the railway, buyers start up from the 
ground as it were that no one dreamt of, men in the town suooeis- 
fill in business or trade whom no one had previously credited with 
a teste for cultivation, yet who, on being tested, have been found 
to be gifted with a somewhat Mechiau capacity for the punmit 
quite equal to, and in some respects' possibly better, than old clod- 
plodders to the manner born, carrying into the new practice the 
habits of foresight and pei'severcnce that had gained them their first 
successes and yielded them the moans to enter on an untried ven- 
ture. 

“ Mr. Fablen’s place, Enteiprm Farm^ a piece of 300 acres, lies on 
the opposite or east side of the railway. He has a mile of frontage 
on the line, and is about a mile from the railway station. The 
farm presents, for Tiinidad, a very varied scene ; Liberian coffee 
is represented by 5,000 trees, the St. Anna hybrid coffee by ] 5,000 
plants, the Tonca-beans tree by 1,000 plants, at present, about five 
feet high, and which are expected to come into bearing in four years 
from this. Of tobacco, he has 26 acres, managed by Mr, Anderson, 
wlio brings Jamaica experience to the task : 5 to 0,000 lb. have been 
cured, or are now curing, of this crop, and some of it is on sale in 
town. Mr. Kalden, being apiarian as well, has imported some Italian 
bees, got sunflower Hcod, hivos, and books and journals on the subject, 
from America ; but in this lino cannot yet speak of success, find- 
ing the Qu'etti ce f/u'U dif% even fonder of bis bees tlian himself, 
and that the latter were attacked also by a certain species of ant. 
In time, no doubt, he will find a way to neutralize these attacks 
and get a profit from his hoes. He has succeeded in making a 
Queno dr, little hand-made cheeses weighing a pound, cream 

white like the big llano chooses of Maturiii we get from the Spanish 
Main, but much cleanlier. They have the same peculiar sour- 
ness and absence of fatty richness, though made from uu0[dmmed 
milk we are assured, but of a flakoy texture that some admire. For 
these cheeses, Mr. Fabien says, ho lias a demand for more than he 
now makes, though he gets half a dollar a pound for thorn. But his 
chief object in keeping a stock of milk cows was to supply the 
town with pure milk, a very laudable idea, to which a great many 
wdll wish success. The milk is brought to town by rail, and has 
a remarkable keeping property. Wo are not sure we have exhaust- 
ed the list of experiments — enterprises we should rather call them, 
with those we have named. Enough has beeu said, however, 
to show the new spirit that has been evoked by the opening of 
the Southern Railway, and the certain extension of settlement 
that follows the judicious construction of improved communications. 
Like causes, like conveniences produce like effects here as in Aus- 
tralia or America, though on a smaller scale. If our niling minds, 
freed from other care, would direct their tliought seriously to the 
subject, we are persuaded they could attract settlement to the 
island at a mu^h foster rate tlian it is now progressing at ; and 
would not every interest in tho oonlony be advantaged thereby 
Who can doubt it I ” 
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CINCHONA. 


CINCHONA IN MADRAS. 

T he Ootaoamimd correspondent of the Madras MoaI diecusaes the 
prospects of clnc^iona caltivatiou In the Presidency 
That it should rain ou the Kartighi feast day is said to bo lucky, 
in native estimation, but wo have had just a little too much of it 
this year, and our ‘growers' complain that thoir tea, coffee, and 
cinchona are coming to grief. Cinchona, of course, sniTcrs least, 
it is so adaptable a creature, willing to floiiriBh in almost any 
ground aud at almost any altitude, from 7,500 feet down to 3,000, 
if but due regard be had to its vaneticH. Crown bark [Con- 
dlminia) may be seen growing far up towards tlie crests of the Do* 
dabetta range ; rod bark (Succirubm) succeeds b^st at 5,000 foot ; 
yellow bark (C'firiwrtya,) and tli« more delicate liybrids {LlanoAu^ 
PtibesemK^ &c.), and also the recent varieties imported lately from 
Java, are, as dUtiugulshed strangers, aooustome<l to greater care 
being shown in their raising and bringing up, and a lower elevation 
to live in. They flourish well in an altitude of 5,0!K) to 3,500 foot, 
and repay their grower for the extra anxiety bestowed upon their 
education by a large yield of quiuiae. It may be said broadly that 
w^heu the soil is good aud frosts not Heveie, cinchona may bo 
cultivated successfully from the crests of the hill toiw to the Hemi- 
tropical plateaux of Wynaod. A ride from Ootacamund rid the 
Government plantation at Ncddiwnttam, down the Giuldalm- ghat, 
and so ou to Devalah and Cherimbady, ou the borders of 8. E. 
Wynaad, would not only convince the most aceplioal of the ad- 
vantages of cinchona growing, but also prove a source of pure 
delight, from its constant change of lovely scenery, flora, fauna, 
and ever-hospltable planters. J^ocal causes, of course, affeot the 
growth of the best iutentioned cinchona ; the aspect, soil, and 
elevation may seem favourable, yet a wind round an uiisuspectod 
comer, a want of cover, or an access of frost, may destroy the best 
laid plantations. The unfortunate victims cannot explain their 
sufferings, so they die to allow thoir owners to learn by •xperlcnce. 
It is interesting at the Government plantations at Neddivvuttam, 
at I)eva Shola, and other places where crown and rod barks grow 
side by side, to notice the points whore one detorioratos and the 
other improves, the deterioration aud improvcinuut following upon 
elevation, prevailing winds, and other climatic causes. Cinchona 
growing is certainly our most paying industr>^ aud unless some 
wonderfully effective febrifuge bo shortly discovered, oven those 
who now begin to plant ought to make a fortune from this tree of 
knowledge. The quantity of l>ark now going to market must in 
some measure affect prices, but allowing for a full of .50 per cent 
within the next ten years (which is scarcely likely to occur), still 
an ample margin of profit would be left to any one with sufficient 
capital to pay out, and not expect to bring in for six years. The 
want of capital is the root of all evil in all our hill industries. 
Cinchona, gold, tea, aud coffee alike, suffer from want of funds ; 
men believe thsy can make their fortunes by laying hold of the 
rope, and forget that they must go on pulliug. And things arc not 
quite evenly balanced too : tire moneyed mou probably huvi- no ap* 
plication, the pcrsovariiig men no money. But to cease moraliz- 
ing and give some statistics will best please your rcudora, and I 
can speak from most reliable data. Roughly speaking, to purchase 
and bring under cultivation one hundred acres of cinchona would 
coat from one lakb to a lakh and quarter of rupees to the end of the j 
sixth year ; the removal of bark cau commimce in the fifth year, 
and extensive barking during the sixtli. All expenses, including 
interest at six per cent ou outlay, should ordinarily have been 
paid, and half a lakh profit or more remain in aildition. At the 
end of the sixth year of famine, comes the plenty following the 
famine, the lean planter will now become tlie fat planter, for he 
will have an estate to show worth from ten to twelve thousand 
pounds, and his five thousand pounds gained by sale of bark whei^ - 
with to enlarge his border. Is it surprising that J place eincUuua 
foremost among mountain money-making ?— jUad. 

Cinchona Sales.— T he change made in the conditioiiM of sale 
of East India Burk; under which the deductions for draft, tret, 
dust, aud discount were alA)liahcd, and payment to be made 
upon the net ro- weight, Oiime into ojKjration at. the periodical 
auction on Tuesday, the Vth Nov., and producers are to be con* 
gratulated upon the reault »o far. The old allowances amounted 
to folly 10 per cent., and it was only natund to expect that buyers 


would make something like this difference in their bids, but 
such was not the case. It is the uoanimous testimony of selling 
brokers that the prices paid ou this occasion were quite as high, 
and in some instances even higher, than at the previous sale, 
when the former conditions were in force, so that, practically, 
importers realised an advance of fully 10 per cent., aud yet the 
market for cinchona bark generally i« by no means animated 
just now, aa quinine has fallen to Sa. 6d., and stocks show a 
tendency to accumulate. No one will be surprised to hear that 
the importers of South American Bark have demanded that 
the new conditions of sale shall be extended to it, and this has 
been conceded by the trade, 

(Cinchona Soils.— Mr. John Hughes, F.C.S., has lately sub- 
jected to analysis a number of samples of soil from the Gov- 
ernment Cinchona Plaiibvtions on the Neilgherry Hills, and ho 
is preparing for the press a paper on the subject. He is of 
opinion that the wide range of quality in bark of the same 
species is mainly due U) the difference of soil ; that is to say, 
to the pveaeneci or absence in its comjmsition of tho nitrates 
and carbon which form tho food of the plant, and go to pro- 
duce the alkaloids in its bark. Hitherto, scarcely anything has 
been known <is to the chemical compo-sition of soil best suited 
to the growth of cinchona ; for even Mr. Clomojits Markham, 
who is recognised as the authority on tho habits of the plant, 
only tells uh that in its own home, he found it growing 
in forest laud— which is dccudedly vague and unscientific. Tho 
result of Mr. Hughes’ rcseandies will thereforu be most opportune 
and valuable, and may be the means of ]>reventiiig much useless 
outlay of time aud money in plaul ing cinchona on iinsuitiblo 
soil. 

FORESTRY. 


Root AND Branch. — I had a f.uicy some years ago that .ouie^ 
thing might be done in the forestry of conifers ]>y restricting 
growth to the tenuiual bud alone. For this ciul all tlie side 
buds of some Scotch firs were removed ye.arly as soon as ihay 
were well devclo])c<l. My largest specimen is now a finely grown 
tree some 40 feel Idgh. For eleven years successis'e! t 'vas 
operated upon as 1 have dcHcribeci— in fact, as long 1 e old 
ge.t the le.'iding shoot witliout the aid of a hub'er. \'v um tliis 
tree i.s ])Ut into tlie saw-pil, it should, barroig idteOs, afford 
11 foot boards of utterly f.iutUcss limb (qt couise, if I, lie 
laterals had been allowed to grow the jffint would have been 
weight for weight larger at the end of Uh‘ eleven years, but I 
think that in some fifty or sixty years hence the difference will 
be found itiaiqneciablc.— A. Trevor Ctarkc. 

THE GARDExN. 


Notes from tlie QaTtUnerA' Chronidc , — Totamos. — Tomatoa 
should be grown in a light soil not too liighly manured, us the 
plants will otherwise go too much to top, and they do not fruit 
until they have made a certain amount of growth, and have 
Income well established. Another point is that when tomatos 
are grown in the open air trained to stakes, a yard in height will 
be found sufficiently tall for the plants to develope and matui'e 
their fruit, and while it is neccssarv o disbud freely and thin 
out the laterals, the tops of the plants sno’Jd not be moved until 
the crop of fruit is set, aud when this has hap])ened, the plants 
need to bo thoroughly thinned th.at sun and air may be admitted 
to assist in the ripening of the fruit. 

A very large amount of Uimato feeed is rci^uired for sale : a 
great <lc'd is obtained from America, but very large quantities 
of tomatos are grown in Italy to supply seeds for this country. 
The crop, it is lliougiit, will this season be comparatively light 
owing to the prevalence of floods in the tomqjjw-growiug 
disti iuts, which have destroyed many of the planta, A great 
quantity of tomato seed is sent to India, not so much in varieties 
as in mixtures of all sorts. Indian growers appear to give 
preference to a variety of sorts over individual quality. if, 2). 
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Tomatos AS PioKLEfl.—- Any one having <uiy ripo fruitB of once begun m rearing shed, it by contagion, itap- 


tomatos will find they make a delicious pickk by merely placing 
them in a jar, covering with the l)est vinegar, and tying down 
securely for a foitnight ; the addition (,»f two or three t-apaicvims i 
improves them in some people’s opinion ; others prefer them cut , 
open when fit for use, and a little of Loa and Perrin’s Worcester 
sauce added. The small kinds, ranging in size from lhat of 
marbles to walnuts, are the best for the pur]K)se. The small 
green fruits are also much relished by some, but they require to 
remain longer in the vinegar befoiHi using. — TF, IL Diven, 
Burghley, 

The Stobino or Thek LEAms.— There can be no doubt but 
that decayed vegetable matter, which may be considcre<l the 
most natural fertiliser provided for plants iu a wild state, is 
also the best fertiliser wo can provide for them in wliat may be 
called an artificial state, where, wliatover help they would get 
under natural conditions, through the natural decay of ddbm, 
wo, through the operations on which a high state of keeping de- 
pends, deprive them of a chance of rissimilating, and it thus 
becomes imjverative to provide the best subatitiite we can. As 
the trees are now cominonciug to shed their leave.s iu earnest, 
those which were stored last year should be at once turned over 
into the place previously occupied by that which has l>een shift- 
ed to the soil-gi’ound in readiness for use, and the space (which 
should l>e ample) filled with a fresh supply as they are accumu- 
lated. To carry out this matter a largo space should l>e sot 
apart in a sheltered out-of-the-way corner, one-half of which 
should Ix^ filled with fresh loaves every year, to be turned over 
to undergo another year s decomposition, after which it will bo 
sufficiently friable for use. 

CliiARREP KuDUisn. — Another very useful fertiliser is formetl 
from the dShrii collected during the sciuioii from lawns, flower- 
beds, and borders. Wherever there is a j»racticabiUty of sub- 
jecting the whole of it to the rndioii of fire from time to time, 
and thrown into a heap, it becomes a valuable material for 
leiiovating ej^hausted beds and borders. 

DKenMrosED Makuues. — I t is oftentimes necess;iry to aj>])ly 
more stimulating material than the iil)ov(‘, for which a 
duo provision should be made. Thoroughly decayed manure 
from the cow-yard will be found the best stimulant to a]q)ly 
to hi>t and dry soils, but well-fed horso-iuanuie is best suited to 
lhi‘ gtiieralitv of soils, and for the purposes of the flower 
tlo !'■' slio' Id be an ample store jnit by every year. It 
• i. jM ]»L fiCi{uenlly turned over for aeration and <lecoiupo8i- 
rioii, as it is best for use after at least two years’ submission to 
the aclioii of the atmosphere. 

Loam. — This matorhd is such an ob\iouB necessity in the 
fiowci- garden, that I scarcely need remind the operator to take 
advantage of any leisure opportunity to secure a good supply. 

t prefer a good loam from olf the chalk. — John Cba', liedleaf. 

SERICULTURE. 


pears from a recent article in the Jadlan Ap'iculturia that 
more than once silk worm-rearers in Italy have lost the whole 
of their stock from disease, and have had to depend for fresh 
X’earing on ova imported from other coantries. The Financial 
Commissioner agrec^t with Colonel McMahon in considering that 
there is sorious risk of the extinction of a very promising 
industry. He thinks, therefore, that the Commissioner of 
Umritsur should be asked to submit, after consultation with the 
agents of Messrs. Lister and Co., a sj>ecial report as t4X the 
measures he deems necessary, and as to the cost which the 
destruction of the diseased, and the 8Up])ly of healthy, seed 
would involve. At present we are quite in the dark on the 
latter point. Messrs. Lister and Oo. might, in tlioir own 
interests, l»ear a coJisidorable jmrt of tiie expense, and the rest 
might be met by the district committees, aided, if necessary, 
by help from Government, Tin; Financial Commissioner has 
ciilletl for a special rejiort on the feasibility of the plan of 
bringing uj) and desti-oying all diseased worms. The extract 
fiom the Annual K(‘\ enue lleport of Kangra, given below, 
will show that a good deal is being done in that district to 
encourage flcrieultnro. It would bo a good tiling if some of the 
tea-planters in the Kangra, Valley would take up the industry, 
for their example might teach the natives better methods. 
Sericulture is likedy to make great strides in this district if it is 
Iiroperly fostcrcil. A. separate report has been sent to the 
Commissioner in connection with this subject, and the Madho- 
pore fair. I need say nothing more now, except that the 
amalgamation of the Nurpore and Gurd.'ispore fairs at Modbopore 
was a most unlucky step, and that to insure any success in 
sericulture in Kangra, the fair must again bo made local. 
Hearing shed.s on j>roper princiides must he built, if the worms 
are to bo protected from autfocation and death. These should 
in the fli’Ht place be built by the district and municijial com- 
mittees. People should be taught to manage their worms on a 
jiroper principle, .iiitl .should l>e tauglit the simple problem that, 
if r is the .seiling price of any article, the man who can produce 
it for .r— 1 Hiiua is mukuig a profit, while he who jiroduces it 
for .<• + ] anna will in the i‘ud be ruined. Tt is only a difference 
of 2 annas, but it is the difference between prosperity and ruin. 
It is a difference causeil by one Horiciilturi.st working on scientific 
principles and another ]»y rule of thumb. Mulberries of the China 
ami Philli[»ine v.ii ivty should be planteil in large quantities, nor 
should pbinting of country muHxjrries be neglected. 

Wo have hitlierto been pbiyiug with sericulture, but if wo 
now exert oui*selv 08 there is no reason why it should not in 
tim(‘ rival tea in its capacity for bringing wealth into the 
district. If wo luul only four or five acres of tea iu the district 
turning out 1,0001b. often, the result w^ould l>e inappreciable. 
Now Ihutwu turn out a few maunds of eix-oous animallv, the 
icsLilt ifi also iiuqipreciablo. If we turned out several thousands 
animal ly, and there wa mid bo no difficulty in this, wc might 
' that a fresh source of wealth W'jitj open to the people. 
In ^culture 1 consider we liave as yet done nothing : we 
might do a great deal. 


A t the exhibition of silk cocoons ludd at Modhopore in the 
mouth of May, the number of cxlubiions w.as 720 as com- 
with 447 last year. There was a large iiuToase both of agri- 
culturist and non-agriculturist exhibibms, and, but for disease 
among the worms which has now spread to the foreign stock, 
the prospects of the new industry would be vci v bright. Last 
year only silkworm-rearers from (/Jurda.s'junv and Kangra were 
present but this year a few came also from Sealkote, TTniritsiii, 
and Hoshiarpore. The report submitted to the Government 
goes on to say 

Tlie resiiit of the prevalence of disease among the silkw'onnn to enable the retailer to make enormous profits, 
hne been a greatly diminished outturn in the cocoons. The We have before ns tlio price list of a ao-called Agency, ” which 
foiling off has been so serious that Me.ssrs. Lister and Go. have has been recently opened (and which atteots to introduce tlio quite 
had to obkiu some part of the rcitulrcmonts of their filature new ulemont of ohoapnesa), where the following rates are quoted 


from Ifbngal, and the Commissioner of Umiitanr fears that, for,— 

unless )n‘om[)t measures are taken to replace the diseased by Rs. A. P. 

healthy stock, sericultui’c in his division will suffer ‘Mrrepa ChoicoJ^iowory Pekoe, per lb. ... ...4 0 0 

rablc injury.” The main original cause of the diseaiw m Flow'ery do, ... ...8 0 0 

Kangia and Gui'daspore i» probably the vmcleanlinesw of the huts Orange do, r.* 0 ., 2 0 0 

in which ilur wonxMf are reared^ md apixtrently when har | Pekoe m* w m im I 4 0 


TEA. 


THE KETAIL PllK’KS OF TEA. 


correspondence has boon goiug on in the claily papem on 
this subject, and HUggeatious more or less practical have bcoi 
made. It is insisted on that the grower literally outlays hU capital 
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These prices arc, it is true, below the ruling retail rates, but 
oven supposing the teas to bo what they are rcpresontod, the 
margin of profit on auction cost would be at least 100 per 
cent. 

M^e suppose tbe public would not be fools enough to pay high 
prices If they knew where to get low ones ; and surely It is worth 
the while of owners to assist them to this end. The bulk of the 
Kangra and BLumaonr teas are consumed in the diatriot, and very 
largely through direct retail orders— that is, parties send to the 
gardens for parcels of 2lbs. and filbs. at a time, and teas so ordered 
are sent free by post. Why could not the same thing l>6 done 
between owners’ represontativoB in Calcutta and the residents of the 
lower part of Bengal ? For distant places one or two agents might 
be appointed to supply circles otherwise too far separated. Then 
there are the railway refresh men t-rooms tUroughont India, whore 
special brands on a moderate commlpsion might be the guarantee 
of stated qualities given hy owners, together with the reduction 
of present retail rates which would be feasible, could not but at- 
tract the public, who would desert the present retail shops and 
bazaars, to their own considerable advantage, and to the profit of 
owners. The cheapness of the tea, further, might attract the 
middle class of natives, csi>ecially if their convenience was consult* 
ed by pockets offeml of sufficiently small weight. A certain 
amount of capital would necessarily liave to remain locked up, but 
where there are so many public Tea Companies as arc found repre- 
sented in Calcutta, the strain uprm each would be alight indeed. 
To induce tea drinking among the natives must nmnifcstly be a 
work of some time, but we do not see why it should not gradually 
take place : only in tins case native agency must bo resorted to. 
Surely one trustworthy shop-keeper could be found in each prin- 


cipal native town who would bo glad to exert himself lor a liberal 
commission. To arrange this portion of the business a native 
traveller would have to be employed ; but this would not cost 
much. 

Of courio combination^ primarily, among tiie reprsMntafives ff 
tea owners and companies would be necessary, -Hioudewhgt in the 
way of a syndicate ; but there should bo no difficulty about this. 
One paid assistant could do all the actual work. The teas 
oontribnted could, if desired, be bulked under the Syndicators mark, 
and payment could be made for them in the ratio of quantities 
supplied. 

There scorns no reason no doubt that nearly the whole of the ex- 
isting retail trade could be diverted from shop-keepers to owners, 

I which latter would receive, oven at sale prices greatly below those 
I at present charged, double the rate they now get True, the con- 
sumption of tea in this country is’ not gigantic, but it ia several 
million pounds yearly, and China suppUes, alone, 5 millions, which 
by proper organized effort on our porta, ought not to be the 
case. 

The scheme wo roughly indicate could of course be oarried out by 
an individual or private company with sufficient means, but the 
desideratum of low prices to the public (yet handsome return to the 
owners) would not then he obtained. It may not matter to Mr. 

: Tomkins, C.S., what price he pays for the tea he drinks (though it 
i ought to matter to him whether lie gets what quality lie pays for) ; 

; Uit there arc a good many of the subordinate European and Kura- 
I siau class to whom price matters a good deal, and who perhaps have 
i to go without the wholesome beverage because they cannot afford 
, to pay the absurd prices now asked for it -^Indian Tea 
: CJazettc. 


ZULULAND AND CETEWAYO. 


** ‘I know what it is,’ he answered; ‘this honey is made from 
euphorbia ilowers, whicli are very poisonous.’ This explanation made 
me feel exceedingly uiicomfovtablc ; but I elicited from him that there was 
not much danger, os tlie ‘ inaass’ taken with it would neutralise the effect 
of the poison. Directly he meiitioinul poison I dived into the packs, and 
pnlled out a bottle of END’S KRUIT SALT, and emptying a quantity 
into two pannikins, filled them np with water, and several times 
repeating the dost*, in a few lunirs vve were considcvably better.” — 
** Znliilniid (linl (Jftrirayo,^' {p. tl'J), % Captain H', L\ LniUoa\ Ini JJatt, 
j^.V. Rojffil Wavu.nckHJure lirtpnunf. 

“ ‘ What on earth shall J take to Znluland ?’ asked my friend Jim 
Lnw ono day at Aldershot, Avheii he liad just received orders for South 
Africa, to start at forty eiglit hours’ notice. I nmliecl, ‘ If you take 
my inlviee — and it's that of nu old traveller- -you’!] not luidge without 
a fcAv bottles of END, even if yon leave half your kit behind. I 
never am without these Salts, and, please the pigs, never intend to be.’ 
On his return I iiMpiired, ‘Well, liow about ENO’S ERIJI'J’ SAl/l'?’ 
‘ jMy <le:ir fellow, it wu« tin* best advieu yon ev.'^r gave; they saved 
me many an illuoss ; and wlieu 1 left Tueghi, 1 sold tbe remaining bottles 
for ten times the original price ! ’ ^'~LmU,>CoL 

JEOPARDY OF LIFE. THE GREAT DANGER 0FDEi.AY. 

You can change the trickling stream, hut not the raging torrent. 

W HAT EV'ERYBODY SHOULD READ.— How important it is to every iudi vidua] to have at hand some simple, eflcctive, and palat 
able romcily, such as END’S EKUiT SAI/P, to check disease at tlic outsot ! For this is the time. With very little trouble you 
can change the course of the trickling mountain stream, hut not tln^ rolling river. It will defy all your tiny efiorts. I feel I cannot suffi- 
ciently impress this Important information upon all llouHeliohlers, or Ship Captains, or Europ.taus generally, W'lio arc visiting or residing in 
any hot ov foreign climate. Whenever a chango is coutemplab-d, likely to <li8tiuh the condition of health, let END’S FRUIT SALT be 
your companiou ; fi3i’, uuder any circumstances, its use is beneticial ainl never can <lo harm. Wlieu you feel out of sorts, yot unable to say 
why, frcque.ntly witliout any warning you are suddenly seized with lassitude, disincUnation foi’ Itodily or mental exertion, loss of appetite, 
sickness, pain in the forehead, dull acliiug of back and limbs, coldness of the surface, and often shiNering, <fec., &c. ; then your whole body 
is out of order, the spirit of danger has been kindled, but you do ii<jt know where it may end : it is a real neeoasity to have a simple remedy 
at hand that will answer the very best end, with a positive ujssuraiice of doing good in every case and in no case any harm. I’he pilot can 
so steer and direct as to bring the ship into safety, but he cannot (piell the raging stornr Tne eominon idea when not feeling well is, ** I 
will wait and see, perliaps 1 shall bn better to-moi'vow ; ” whereas, had a supply of END'S EHUrr SALT been at hand, and use made of it 
at the onset, all calaifjitous results might have been avoided. What dashes to tlie earth so many hoi)OS, breaks so many sweet alliances, 
binets so many auspicious enterprises, as untimely de.atli? 

I j'NO’S FHUIT SALT. - “ After svitTcring for uem'ly two and a half years rpHK ALT oK (T)NQT'KST IS LOST WITHOUT TIJK ART OF EAT- 
from severe hoadaelie and disordered htoniaeh, ami after trying ainnist I I NIL -IRNNKll END ADLMLNTS S'PI MULANI'S. — TOO RICH 
evorythmg and Kpcmiing much tuonev witbcut liudin^; any bcneiit, I w;us FOul), -LATKHoURS. —I NSl'FFli.’l LN'l’ LXEfiClSE. - EXCITEMENT, 
lucoiiiTuended by a friend lo tiy KNC’S FRUIT SAL'f, and iHjfore I bad A /v’ntb'mun writes: “Whmi 1 feel out of sorts, 1 take a rlow of 
finiahod one bottle I found il doing me a great «lnal of gOY)d, ami now 1 END'S FlUTT SA LT one hour befero dinner or first thing in the nioniing 
am rc.Htored to ruy usual lioaltU ; ami othci*rt I know that have fried it have Tho eflort is ail I couhl wish,” How to enjoy good food that would 
not. oigoycil such good hcaH.U for ye.u’s -Yours most truly, Rout. <»thorMise cjinse hiluiusnc.ss, luMdacho, or di.sordorod stomach — use END’S 
liuwi'tuniAs, Rost OHico, Ikirrasford.” " ; FllDlT SALT 

O UCCESS IN lAFE. A now invontion is brought before tlio public, and commands success. A score of abominable imitations are 
iminediaicly iniroflm ed by the unscrupulous who, in copying the original closely enough to dHcoivo the public, and yet not so exactly 
os to uifringo upon legal rights, exercise an ingenuity that, employed in an original channel, could not fail to secure reputation and 
profit. "—An.vJUft. ^ 

C AUTION.— 'i'VfhtH are protected in every civdUed eanntrip Examlae earh Uoffltj and nve the rajwde in marked “END’S FRUIT 
SALT.” WiUioui a you have heenitapomfon hy tvorthkbi imilatioiut. Sold hy nil CUemlsff*y prke Js. yd. and 4 b, Od. 

DmeOTIONS IN SIXTEEN LANQUAQE8 HOW TO PREVENT DISEASE. 

PMMUr*4 only at EWUI rSUIT OAUt WOBSa HATOBAM. LOHSOM, S.E, 1>7 I 0. EHOV PatwA 
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THE GREAT REKEBT 

FOR PRICKLY HEAT, IRDICESTIOW, H EADACH E . BIL IOUSMESS, A MO FEVERS. 


Th6 tMtlmoiiy of mMUoAl bas tmu unauftUnbd iu pmiM) of 


UHPLOVfiH’S PTRBTIC SAURE 


f 


A« poawwtiig eiemeuti tnouf osaential for ttao reitoratlon and uiniutoiutvnie of health with T>oi-ruot vigour of body and irilnd, 

It iB SfforveBOing and TasteleBs; forming a moat In-vIgoratinK, VltaUBing, and Befre»hlng Bfivor^e, 

Giretinatant raMafin HBAUAOHK. SEA or BIHOUH HtCKNEHS. CONSTIVATIOK. INPIGKHTlOK. LASSlTU OE, H EARTIilTRN, »ml 

BUlckly ourea the worst tunna of TtPHlfs. SCAELET, JCNOLE. aud other FEVhitM, 8ilAbbPf>X. MEASLES, and liRl.'VTIVE or SKJbf COMPLAINTS, «id vurloun otlioi 

8 *^* ^Plowing garma of lnxmenaclKUM»nt to mankind. '• I* Dr. 8PA11.K9 (uovormiicMl in'Fpoot.or o! JBralgrantafroni Pori of IkumIou) 

r mOS&AK.--'nt fumlahati the blood with ita loat aaiifio couatltuoula." I wiIIcm j— " 1 Inn e grAiai jiXiaauro Ui bunrlug my oordlautc<*tlmo»gr to ita ainoaojr . 

OOVSBdmXire OTFICZAZA AKD VZAarrEBS caring for the wel&re of their employw shonld note 

its value as a spaoifio in Fever cases. 

3>r. X W. DOWBIKG-.-'* I used It In the treatment of fortj-twonaao* of Yellow Fever. i HAWtrr. PINDMI. PirK.;ATrB, INDIA.'^** Wo. llrml/ believe that tho^ nan of your 

...i — ^ I irtSiillnoMUl do more 10 prevontfovor than all ihoQnlulno ever Imjgtrtedoaneure.'* 

Dr, TtriujEV. I /omul iliu't hh a <.|)otMno Jn mv oxporienob and family, intlinwural 
foi-me of .soai lot Fovor, ii« other Tnfdlimui IvtjnB required.'* ^ 

Dr. a OlBBOlf (formerly Phyololmi to iho London Hospital).— " Ita oaefulncM in Iho 
treatment of lUsoaeo has long Iwon eouflrmwl i>y medical oxparleuoe/* 

To be obtained of any ChemiBt or Drug Store, in Patent Q-lass-stoppered Bottles, 2s. 6d., 4«- Od.. lls., and 21 b. eaoh. 
Please note in connection with the recently observed effects of the use of Citrate and other preparatious 
of Magnesia that LAMPIiOUGR*8 P‘SR£TIC 8ALZEE is warranted not to contain any substance 
which would cause calculous or other earthy deposits. 

H. ij.A.:Ld:p>LOTJGii7ii3~^ia:o3Lii]BOK:/:^~1ii:zi!ij,lE]6i^ h.o. 


aiid am ha ppy to ata ta i never lost a athglo rase,'" ' 

^®^W^TCSVSni.~'‘BtJW»ita IntrodiicUou the Fatal Weat India Fevers are deprived 

nSSft MA^wnrm nspnaaaKTATivs the oovnoKon or BumUA usonb. 
tnaletterof reqneatforan addiHunal supply of the Py ret lowllne. states '‘Ti isuf 
ra/v«. and 1 abiul rejoiee to hewr it is in the%oiiaea of all Buropwiits i tsltliiK Uio ti opiea.*' 


GOVERNMENT 

oiitoh:oit.a. b’ebrib’tjo-ei. 

A n efficient sttbsfHnie for Quinine. Sold hy the principal European 
ami NcUice DragyUts of Calcntta. Ol>tainahh' from the 
Suj^rinlendent^ Botanical GardniMj CidnUla. Pouf free ^ at. 4 o:., 
pH, 6‘ ; Soz,, pH. 11 ; 10 oz.t Canh with order, 

I 

PLANTERS’ STORES & AGENCY CO., 

LIJSdEZTEID, 

MEBOHANTS AKD OENEBAL AaENTS, 

Calcutta, — 30 , f^TRANI), 

General Manager — W. E. 8, Jefferson. 

Manager- 

Agenciea for Tea K«tatea uiidertakcu on the mo«t 
advantageous terms. 

CoolicB recruited hy our own staff of expovicuced Agejits, Avith 
Depots throughout Chota Nagpur and at Dliubri. 

Dulcntors and Consigneos of all morchandizo. 

Army, Navy, Civil Service, and rri\ ato Agents. 

Aflsam.— “ THE EXCHANGE,” DIBHUCIAKH. 

W. J, 'Wheatley, Manager, 

A, D, Stuart, Agency Superintendent, 

Direct Importers of every requisite for Tea Estates and European 
Eesidonts. 

Price Lists on application. 

Agents for India General Steam Navigation Co., Ld. ; Agents for 
Commoroial Union Assurance Co., F£id and Life ; 

Agents for “Star” Lino Oooan Steamers, 

Calcutta to liondon ; Agents for 
Reuter’s Telegram Co. , 

Limited. 

London.-imEAT winchester-steeet, e.c. 

# 

E. G. Rock, Sen^etary, 

Agencies at Bizmingbam, Bordeaux, and Obarente, 


FRANCE. 

CONTINENTAL & COLONIAL AGENCY 

(LICENSED), 

14, RUE DE OHABROL, PARIS. 

Traiisaots every description of Commission, Merchant, and 
General Agency Business. 

All Indents executed at Manufaoturers* most favourable terms. 
CondltxonH.—'^Wyo and-a-half per cent. Cominissiou when Banker’s 
Draft on London or Paris occonipauios order. Special terms to 
regular correspondents. All Discounts conceded to purchasers, 
Originul Invoices sent wliou required. 

Produce taken cliargo of anti realised to )>est advantage. Cash 
advanced on Consigaincnts. 

'I'Jii} Agency ILqucseulH, Buy.s, and Sells for Firms, 

Piildic Socuritic.s, Estates ami Properties, bought and sold. Loans, 
Mortgages, Mines, and Industrial Investments, &c,, ncgociatcd. 

Mfiniifucturcrs and Producers can have suitable articles introduced 
to the markets on advautageons conditions. 

pKfOK JjI.st -eow.preheuHire and reliahle-^n application, 
BANKKllS. — pARfs : (George AYator.s, Eh(|., JO, Boulevard des 
Italiens, London . The London ajitl County Bank 
J, Victoria-stretd, Wcstininster. 

Address: The Manager, Oont mental and Colonial Agency, 14, Ruo 
do Chabrol, Pavia, France, 447 

NOTICE 

TO lS/i:.A. 2 SnTF-A.OXTJREIiS, 

AJJD 

OTHEB USEES OP POWEB IN BULK. 

W ATHE POWER, \ai 7 iiig from 100 to 1,000 H.P., b avaU.bIo at 
38 sites on the liaii Doab and Western Jumna Camds in the 
■ Ihinjab. 

j The tratds in whicli the M^ater Power is situated ore — 

' {a) Between the rivers Beas and Kavi, to the north of the 

Seindo, Piuijab and Dellii Railway, 26 sites, close to the 
UmritHur and Pathankotc Railway now under construction. 

{h) To the west of, and about 16 miles from the river Jumna, 
12 sites, on a navi^ablo canal running from Kiirnal to DoUii, 
and within easy distance of the Grand Trunk Road. 

Lease will bo granted for 20 yeaiUj^ou the following approximate 
rates piT II. P. per annum : — 

For the first 8 years R«. Nil, 

„ ,, seconds ,, „ 60 

„ „ thkd 6 ,, If 100 

„ „ fourth 6 ,, „ 160 

Full particulars can bo obtained from the Office of the Joint-Secre- 
tary to Government, Punjab, Irrigation Branch, Lahore, and inforina- 
titm, i*egarding the \Vatcr Power available at the various sites and 
their local advantages, can be obtained from the officoB of tlio 
Super initiiiding Engiuoer, K'lri i>oal» Canal, Umritsur, and Superin- 
tending Engineer, Western Jumna Canal, Delhi, 

By order, 

R. HOME, Lt.-Col., R.E., 

Offg. .loiiit Secy., Govt., Punjab, 

1\ AV, D., Irrigation Branch. 
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PHOENIX IRON WORKS, 

CALCUTTA. 

THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & CO., 


Civil and Mechanical Engineers, Contractors, Brass and Ir<ai Foundmn, 

Metal Merchants, 


Forged <tnd Cast Iron Worlc, Boiiers, Machinery for Jute^ Cotton and Rice MUh^ Collieries^ Indigo Concerns^ Tea Gardens^ dbc.^ 
Contractors* and Brick-niahing PI ant ^ and evei^y class of Iron and Brass Work made to ordei\ 


SOXiEl ^GhElSTTS :F*0R 

Robey & Co’h celebrated Portable and Fixed En^riiiea and Machinery, Gwynue & Oo’e Invincible ” Centrifugal Pumj)#*, Gould’s 

Rotary Pumps, and Robinnou’s Patent Steam Traps. 


IMPORTERS ARD MANUFACTURERS OF EVERY DESCRIPTIOR OF STEAM ERCINES AND MACHINERV. 


Robey & Co’s Portable, Horizontal, Fixed, and Patent ** Robey” Semi-fixed Engines, Combined Veiiical Engines and Boilers, Tiaud 
and Marine Boilers, Gould’s Rotary Power Pumps, Hand, Lift and Force Pumps, ’I'angye s ??pecial” Steam Pumps, “Vanxhall” 
Donkey Pumps, Flour Mills, Soorkee Mills, Pug Mills, Brick-making Machines, RooaI lhdloi*H, Saw Benches, 

Slide Surfacing and Sci ew Cutting Lathes, DriUing Miicliines, Punching and Sheai'iug, Slotting and 
Screwing Machines, Plmery Grinding Machines, Spencer’s Hand DriUing Machines, 

Chaff Cutting Machines, Kennedy’s Patent Bai’ Shenra, Selkirk’s Boiler 
Tube Beadei-s, Steam Pi’ossure Recorders, Electric Pons, 

Richard’s Engine Indicator, Giffurd’s In- 
jectors, Cooking Stoves, Fire- 
Proof Safes. 


The following are tlie principal oaI vant- 
ages of the “ Invincible” Pump : — 

1st . — It is arran^d to swivel on the 
bed plate, and may be ploce^l at any angle 
simjSy by tolof^kening a few nnis, with- 
out interfering in any way with the bed 
plate or the joints of either the suction or 
discharge pipes. 

Siul , — It does not require a foot valve, 
liehig fitted with small air exhauster 
and clack on discharge which Jilways 
keep the imm}! charged ready for 
woik. 

Srd , — The bearings are made on an 
entirely new princij^le, and one l)earing 
wUl lost out four of the old arruiige- 
meuts. 



U. & H. QWYNNE’8 
** Invincible ” Centrifugal Pump. 


4th . — The foiTii of the )>ump casing is 
so arranged that one side can ho. taken off 
in a few mimites for the inspeeXion of 
the whole of the disc and interior of the 
]>ump. 

5th . — Hand lioles are made on eaoli 
side of the suction pipes to enable any 
foreign matter which may got into the 
pump or disc to be easily removed. The 
covers are titled with a hjiyonet joint so 
that they can lie removed and replaced in 
less than a minute. 

6V/A.~The ‘‘ Invincible ” is 25 per cent, 
lighter than any other Centrifugal Pump 
ill the market, and <lischarges at least 10 
per cent, more water for the power 
applied. 



These Ploughs have been expressly designed and mauufactuveil for the use of the Ryots of India, whose special needs have been 
carefully studied iu their construction. They end )ody all the qualifications for wliich the native-made implements have hitherto boon 
preferred, whilst being incomparably superior in strength, duiuhiliby, and officioncy. 

MORAE'S PATENT SUB-SOIL AND GENERAL PLOUGH 

Stirs up the soil to throe times the depth of a native plonch, and leaves the good inonhl on the top. Goes through the dirtiest land 

without getting ohokca with weeds. Price, Rs. 15, 

IKDIOO AKD TEA PLAKTRBS’ IMPLEMENTS AND STORES. 
E3STC3HIT3DEI3RS’ TOOLS -AJCTD STORES OE -A-LL KIIIfTIDS. 
Alwats o» hand a labob stock Of Pi,atb, Bab, Anolb, Tek and CoBBtroATED Ibon, Stehl, Bbass, Coepjisb, Pio Ikon, 

Fodndht Coke, S»)iTnr Coad, Fibs Bricks, and Fibk Ciat. 


Catalogwa on Application. 
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GOODALL’S 

HousehoM Specialities. 

A Single Trial solicited from those who have not 
yet tried these Splendid Preparations. 

TORKSHIRE KEUSH. 

The Iloitt; Delleloim !9auce In the World* 

Thi« oheap awd excellent Banco makoB tho plainest viande palat- 
able, and tho daintioat dishes more delicious. With (^hnps, Steaks, 
Fish, ^c., it is inoompaxublo. Imhottles, at 6J., !«<., and 2/i. each. 

GOODALL’S BAKING POWDER. 

The Beet in the TForZd, 

Makes delicious pudding without eggs, pastry without butter, and 
beautiful light bread without yeast. In Ic/. pockets, 6d., Is., 2s., 
and Be. tins. 

GOODALL’S 

QUININE WINE. 

The Beet and most Agreeable Tonic yet introduced. 

The best remedy known for Indigestion, Loss of Appetito, 
General Debility, ike. Hesiores delicate individuals to health. At 
Is. lid. and 23. 8d. each bottle. 

GOODALL’S GUSTARD POWDER. 

For making VeUcioue Cnetarde 'ti^ithout FggSj in lass time 
and at half the price. 

The Proprietors can rocommond it to TTousc^koepera generally as 
a nseful agent in the preparation of a good custard. Give it a 
T auL. Sold in boxes, (Jd. and !<?. each. 

GOODALL’S 

GINGER BEER POWDER 

Makcii Tlirro dalloiiN of tlir Uent firiiin^t^r 
Itcer ill the W'orlcl for Tliree|»eiiee« 

Tho most valnablo preparation for tho ])ro(luc< ion of n delicious 
and invigorating beverage. It is ooRily made, and is by far tho 
cheapest and best Gingor Beer ovor offered to tlio public. Sold in 
packets, 3d. and 6d. each, 

GOODALL’S EGG POWDER, 

Its action in Cakes, Ihuldings, &c., Ac., rosomblcs thnt of tho egg 
in every particular. One penny packet wdll go as far as four eggs ! 
and one sixpenny tin as far as twonty-oight. Sold everywhere, in 
Id. packets ; Gd. and 1«. tins. 

GOODALL’S BLANCMANGE POWDER 

Makes delioxous Blancmange in a few minutes. In boxes at Od, 
and l8. each. 

All the above-named Preparations may he had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

Proprietors; 600DALL, BiCKHODSE & CO, Leeds, En^and. 


FREEMAN’S SYRUP OF PHOSPHORUS. 

Nature's Great Brain and Nerve Tonic and tho most wondorfnl 
Blood Purifier. Tho highest Medical Authorities say that it is tho 
only Cure for Wasting Diseases, Mental Depression, Loss of Energy, 
and Btomaoh Complaints. 

It is pleasant to the taste, and might bo taken by tho moRt 
delicately constituted. In the most eidcebled it builds up a NEW 
AND HEALTHY CONSTITUTION. One dose of this Remedy is 
equal to Twenty Boses of Ood -Liver Oil. 

Thousands have beon snatched from tho brink of the grave by tho 
timely use of Fekkman’s Svhup ok Phosphorus, May bo had of all 
Ohomiats and Patent Medicine Vendors, in bottles at 2 k. 9d., As. 6d., 
lU.,and88f. _ __ 


SPBCIAIi AGENTS: 

GOODILL, BACKHOUSE & CO., 

Wlilte Horae Street. l>eeds, England. 


THIS ILLUSTRATION IS A FAG-SIMILE OF THE LID OF 



MESSRS. SUnONS’ SPEGIAL EXPORT BOXES OF SEEDS. 

BEWARE OF IMITATIONS. 


NOTICE. 

SUTTON’S SEEDS & CATALOGUES 

MAY BE HAD OF DULY AUTHOEISED AGENTS 
IN EVERY PART of the WORLD, 

IXCLUDING^-^ 


Tho Proprietors, Ln/ifeii Afjricultnrisi^ Chowrin^hce-road, Cal- 
cutta ; tlio Great Kawlcni Hotel, Company, Limited, Calcutta : 
McsRr.5. Wilson, Mackenzie A Co., 13, Old Court llonse-street, 
and I, Mangoudane, CalcutU. Orders received by Messrs. 
King, Hamilton &. Co., Calcutta. 


nSTOTIOE. 

In ordering through London Shippers, pnrehasers 
should be particular to stipulate for 

SUTTON’S SEEDS. 


TESTIMONIAL. 

From Pi. JdHitnys, ViKy., laic ^'^tr-frrcs^^hnt of the .tyei- 

JJurit tSoclfit! of Jndia. 

“With roferonco to >onr mode of packing soods for 
export, J Tinirtt rtay how mneh I wtw gratifies with the 
HyHtoin you wtiro ho goo<l as to niiow mo. During tho 
whole of luy long Indian oxTOrionco, it was my oouHtant 
rogrot that English pa('kAid HOeds wore almost invariably 
lowor in germinating powor Umn tho AmoHoan, After 
sooing the elaborate prcicautions you take in executing 
HUfh ordeVH iis that of tho Agri-Horti Society <if 
Jn<lia, 1 am by no moans surprised to hear that you havo 
l^ou gratified l)y fhc rceeijjt of so much toKtimony from 
tho tropica 08 to tho condition of your Soedaupon arrival.” 


£Uftrru/iiHd 


THE QUEEN’S SEEDSMEN, 

ASl) BY KBECJIAL WARRANT TO 

H.R.H. THE PRINCE OP WALES, 

READING, LONDON, 

K N CrL^NT), r H n I o 

All comm unit wUons from the Trade should be address- 
ed direct to Reading. 
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8. OWENS & 00., 


-WSa:iTiP^m-Au3a*S-BT:B35SElT, XiOlS’IDOlsr, 

HYDRAUUO ENQINCKR8 AND MANUFAOTURCRS OF 

PUMPMG MACHINERY OF EVERT DESORIPTIOll 

• FOR RTEAU, WATER, WIFE, CATTLEy AND MANUAL POWER. 

Hydraulic and Screw Presses, Oil Mill Ifiadiinery, Hydraulic Itifts, 

SOLE MAKEKS FOR GREAT BRITAIN OP 

BUXE’S PATENT DINECT-ACTINC STEAM-PUMP-MORE THAN 10,000 IN USE. 

TUB POLLOWINO ARB SOMB OK TUB PROMINENT ADVANTAGES OP THE BLAKE PUMP;— 


It will start at any point 
of Btroko. 

It ha« no dsad point. 

It works fast or slow 
with the same certainty of 
action. 

It is economical. Has a 
load on th$ »Slide Valve. 

It is compact and dur- 
able. 


Hand Power Lerer 
Detaohid. 



It is intorohans^ble In 
all its working para. 

It will deliver more water 
than any other Pump. 

It is made of best mate* 
rials in the most workman- 
like manner. 

Can bo worked at 200 
strokes per hour, or 20 
strokes per minute. 



CONPlinx OR MU.. 


IS' 

*kWi 


Jlif'jl 

1 

M 




RR)^ 


Oil MUli, lor Steam or Oattle Power. 


Double-barrel Fire Engine, tot 
Mansions, Factor iee, 4io. 


Deep<weU Pumps, for Vertical Combined 8^® 
H«i?or BttUook Power. 


Oe^well Pomp 
for Hand Power. 






tloublO'barrvl Force 
Pumps In Frame. 



f 

m ’I- j'- r. ® 


Improred Steam Boring 
Apparatufl, also 




wrouKbt-lfcn 
Portable Pumpe 




TOOLS 


Boring Tools of every description, for Attoslau ^olE, 
testing for MLncrals, Foundations, dtc. 






PatsntOwrtrtfst^ PWBiiJS»tfr Oontraotors 

eis»nt ifTiifaMon ^osk. 



OasUirou House 
or Oa.AlCn.Painp. 




PoiMWe .Xrrifators for Bcrss 
or Btaam Powsr. 


BLAKE’S PATENT DlRECT-ACTfidSTEAM PUMP Am TERTICAL BOILER 

. ^BfOR iK.3axGhA-iJi03s>r x^trxitPOSBJS, 

■ FILUNG TANRfe, WATBR-fiCWaV TO PIANXATWN8, SMALL TOWNS OR VEtAAGEa., 

Whii j^f Hft^* fronworics. WMtefriar's-rtrwti, ;.]Rteet*street,' Lca^ 

CataloatKsmd^.E«(imcUe*Frf.e<mAs^iiKil^ 






TH!te 


A MONTHLY 


:40U1MML OF mOIAH AQFtCULTURE, MiNERALOQY, AMO 8TATI8Tf08. 


VOL. Vni] CALCUTTA —THURS^Y, FEBRUABY 1 , 1888 . g- 

Sj^BITS: pScoffOJf’MOf ing. 

tffIfflAl lirY 0UtTe6 FOR AND FATW«TE0 »l WOIA AND ABROAD. 

" PRIZES. ' 


HiMBtritaH ... .-. ••• 1878 Cisciinn’ati ... ... ... 18®) ... ... ... 

BkblT ... :r. ... 1879 NbwYobk 1880 1881 

1879 MBLBoranE ... 1880 PrmBTmM ... 1882 

'■ * Atalakta ... ... ... ... 1882 I Nbw Zbaland ... ... ... 1882 

Piret Premimn, ' Pint Prize, Sydney, 1879. Hfimbni-ff, Dijdomii, 













New York, 1880. 


Berlin, 1879. 




a , - ' 

'■•■ I'; „ . 


New Zealand, 1882. 


Mellxiunie, 1880. 1878. Cincinnati, June, 1880. 

OVfia 450,000 FEZT SOLD DUBJNG 1881 , 


Including 3,877 feet of main Driving Belts, of widths ranging fri)ni 13 in. to 
60 in., are working in over 6,000 Mills and Works in Kurope and America. 

The foUumng Teals {hy Kirkaldy, of London) shm iU relative strength and mine, 

compared with Lmthcr. 


Bcftt Double Leather 6 in. Belting 
Gandy’s 6 ixL x d*ply Cotton 


Breaking Strain per Square inch of Section. 


3,572 lb«. 

6,811 lbs. 


Brice per foot 


5«, 7d. 
28. 6d. 



GANDY BELT. 


Any t^^rfth oe Width 
/or Mam JJrimny. 


It is the best Indt 
e\cr nuule for nil j>ur)x>H- 
(‘ri. Mur.li ( ho and 
>Stronge)- tl an fxiather. 
Tiiorouglily v/ateiproc»f, 
and not affecteil by tem- 
jxTature, clings well to 
the pulleys, runs true, 
and Ciin l»e inaxlo any 
length without joints. 

This Stwics of Helling 
enf/ramuy) w^as sup- 
plied in One Order to 
Messiu John Crossley 
and Sons, Ibdi/ax, May 
3, 1880, and continues to 
give entire siitisfaction. 




TUB “ r>- A -N Tfl^g- ” BEXiT., 

r /"I ANDY'S Patent Ameriewin Ckittou Heltiug can clann a Huperiorlty over lojUliet t)olt» in every particular ; it-i cost 
VJ ^Ing about half that of leather, while its skongth and gripping power is about rloubb that of the hast leather, 


yj being about hrtli tliatot learner, wnuo as swongBti nnu gapping power is aoouL uniuuu uuw ui my iiosl leaiuor, 
m sliovm by rej^eatod tostH taken by Kirkaldy, of Luntlon. Tliowe tenths arc given above, to wliieh apeeial attention is 
I direct^. Those “ Gandy ” belts two looclo of any width up to 72 iuclioa, and any JQUgtb up it* 340 foot wjtlout joint, 
J thus obviating the nocoaslty of having two l>oltK ou the huiuo pnllry, a systeui of driving which Ik never si^ti.sfactoiy. 
'I Ori U is impoaaiblo to have bolts of exiwitly the same tension ; bonce one or the other Ik ulwaysi coTiKiug a 
( Tlioae stopiiages are avoided by uning Gandy's Patent Bolts in one width. Those Chuidy JBcHs arc made of the flncBt 
American Cotton Duck. Mpecially prepared at Baltimoro for the purpose, ami tlieii pul togotlujr and hnished by iJandy'a 


MMIRICE CANDY, 


y iatonted apocial Machinerv" and process to prevent Htrotching, and render thoiu iinpervioun to atmoHi.bcnc intiuence 
^oflBessed of advantages such os these, tlio universal adoption of Gundy^s Belts can only bo a question of time. 

A SUBSTANTIAL GUAEANTEE GIVEN WITH'EVEBY MAIN DEIVINa BELT. 


Patentee nnd Manufacturer, 

13Pr Qtteca 


LOMBOK. 


Vf(fB£S: Liverpool, England, 

Hul BStinwee. 


U.S.A. 
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City Line of Steamers. 

FOE LONDON DIEECT vid SUEZ CANAL. 

Tons. Captain. 

V. ‘ ••• ^^^26 A. Macdonald, 

“V Oily cf Carfhwjr ... 2651 J. McPhcrBon, 

City of CaiUerhury ... ... 3212 J, Marr. 

CUy of Vfuice ... ... 8207 H. J. Modat. 

City of Londm ... ... 3212 J. Black. 

Oily of JSdMurgh ... ... 3212 W. II. Barham. 

City of Khion ... ... 3230 A. Thoms. 

CUy qf Agra ... ... 3412 J. Gordon. 

City qf CoUctiUn ... ... 3836 11. McNeil. 

City of (hford ... ... 4000 Wni. MUlci*. 

City of Cambridge ... ... 4000 D. Anderson. 

The Cihj of Oxford will leave about 2ncl February, and will be 
followed about a fortnight later by the Oily of Cambridge. 

GLADSTONE, \\^LLIK & Co.. 

7 Agents. 

K-A.ITE3ESa-TJlSra-EJ 

FIRE BRICES 

And 

DRAINAGE PIPES. 

APrLY TO 

BURN & CO., 

CALCUTTA. 

16 

Kiiowh'ilgc (Dili “ Pi'( iij I vss” (JO IkiikI in lanid. 

“PROGRESS:” 

A Monthly Encyclopaedia of Information : 

i OMniJCn ANL> COLLATED EHoM 

THE LATEST CURRENT SCIENTIFIC AND GENERAL KNOWLEDGE 

OiF* THE ID-A.- 3 r- 

facA No. is a very “Library ” of Valuable Reading, 

SUBSCRIPTION : 

YKAllLY ... Ks. 1-2 | HALF-YEARLY ... R.s. 7 

QUAKTEllLY , . R..i. 4. 

The Press of India have spoken in unanimous approval 
of this work, 

WniCU DK.SKUVKH THE .Stfl’PtlKT OV 

EVKHY EDUCA TED MAN IN INDIA. 

A spoi'luifij fopy will bo Nonl griiti-H on application to the 
Pa blitf belli, 

& OO., 

10, IIAKK-STIIEKT, 

CALCUTTA. " 


the 

SOUTH OF INDIA OBSIKVER, 

Published Weekly at Ootacamund, 

The Head-qnarters of the Madras Oovenunent for 
the greater part of the year. 

TERMS OF SUBSCRIPTION. 

(Exclusive of Postaoe.) 

Ad'NWce. Arrears. 

Per annum ... ... Ks. 20 0 0 Rs. 28 0 0 

„ half year... ... ,, 10 0 0 „ 14 0 0 

„ fjuartor ..T 6 0 0 „ 7 0 0 

„ mensem ... ,..,,2 0 0 ,,2 8 0 

Ndlyhtrry PnRR Co.^ Limited^ Proprietors, 

Agents in India : 

Messrs. HIGGINBOTHAM & Co. ... Madras, 

Agents in London : 

Messrs, GEO. STREET & Co. ... OornhUl, 

F, ALOAR, E.SQ. ChmenVadatxe.t London^B.C, 

Mes.srs. bates, HENDY & (Do. 4% Old London. 

ME.s.sii,s. GORDON A GOTCH ... St, Bridt’Street, London^ E,C, 
Messrs. RHODES & Co. ... $4^ Nicholasdane, E.C. 

14 


THE 

TROPICAL AGRICULTURIST : 

A MO.VTJlLy 

Record of Information for Planters 

OF 

COFFEE, TEA, OOOOA, CINCHONA, 8UGAB, PALMS, 

AND 

OTHER PRODUOT8, 

Suited fir vnltivation iti ike. Tropics. 

l‘ubUMlRd on or about the I at of each mfuith by A. M. and 
J. Kergusun, CVy/oa Office, t'olonibo. 

Price in atlvance yearly, Rs. 10. 

Re. 1 }>er copy, 

10 


FIRE BRICES. 

ANKEGUNGE FIRE BRICKS os supplied to Goveiimiont and 
tbe various Railways, Iron Works, Coal, Gas, and Steam 
NaA'igiition Companies. Prieo— Rs, 9 per 100, 

Extract from Utlicial Repoii; of tests made at H. M.’a Mint^ 
Calcutta, by Thkooore W. H, HtumKs, Esq., f.o.h., a.k.rm., Offi- 
ciating Deputy Superintendout, Geological Stirvoy, India: — 

“ Tlu‘ Eire /{rich texted by me tcere ftimisheU by tke Eirm of 
Messrs, BUNN tt- 6 ^ 0 . * * The maicnah from which they are made 

air etry refrartory and ca^mhlc of reni, sting high tmi0rutHrf iHth- 
onf sevsthty fusing. * ♦ * That compared with Stourbridge Eire 
Bricks are somewhat superior.*' 

Tha HpceinieiiH \t ere subjected to o. temperature of over 3,000 
dega. Fabr., the smelting point of CiJast-iiou being 2,786 dogs. 
Fanr. 

Ai>ply for tlie above, and for Raueegunge 8alt-glaaed Stoneware 
and impcristmble Drainage Pipes, to 

BURN & CO., 

#*■ 

7, Hastings-street, Calcutta, 
or Itaiieegunge Pottery Works, Roneegunge, 

EJ.K,, Bengal. 

6 
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Tr« pnhlish the foUowinff papers at this Office • 

the ikdiah ag&ioultueist. 

(MONTHLY.) 

Hates cf Svhsctiptiont including postage, 

STBIOTLY IK ADVANCE. 

,r India {n^'yearly ii! !!! ’.'.'.^‘^7 

„ /Yearly ,.13 

)rE“*ope jHaU-ye«rly ... ... 7 

Hingis copies, He, 1 ; ftooit copies, Rs, S, 
vn'tisements/or the “ Indian Agriculhirist ** should be sent 
ot lateF than the $Si*d, to appear on tl^e 1st qf the following month- 
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HEALTH, STRENGTH, AND ENERGY. 

DR. LALOR’S PH08PH0DYNE. 

(Trade Marh^Phoephodyne,) 


0 

0 

$ 

8 


the fbiend of ikdu and statesman. 

(WEEKLY.) 

Rates of Subscription, including postage, 

STBIOTLY IN ADVANCE. 

Town, Moftmil. 

( YeArly ... ... Rs. 20 0 Rh. 22 0 

Half-yearly ... ... ,, U 0 „ 12 0 

Quarterly ... ... „ 6 0 „ 7 0 

The reduced rate for MissionarieB la Ra, 15 per annum. 

/Yearly ... ... ... Ks. 26 8 

or Europe ^ Half-yearly ... ... ... 14 0 

Siftgle copies, As, 8 ; bach copies. Re. 1. 
Adcertiseinenls for the Priend of Tndia'^ atiould be sent i 
not latei’ than Friday, to appear on the following Tuesday. 

THE STATESMAN AND FRIEND OF INDIA. 

(DAILY.) 

RaJtes of Subscription, viduding postage. 

STRICTLY IN ADVANCE. 


For India 


TWENTy YEARS* PUBLIC TE.ST, AND THOUSANDS OF TESTIMONIALS FROM 
Alt PARTS OF THE WOULD ESTABLISH 

PH08PH0DYNE 

Afl the only Safe, Reliable, and Never-failing J’hoaphoric Remedy 
for Over- worked Brain, SleepleflajieBa, Harassing Droajiia, WoiTy, 
Anxiety, Excitement, Kpifepay, Busiucaa Preaaure, Waatiiig 
l)i»ca»(58, Nervous Prostration, Stomach and Liver Complaints, lin* 
poverished Blood, IVematiirc Decay, and all morbid conditions of 
the Bystem dependent upon the deficiency of the Vital Forces. 



Town. 


/ Yearly 

... K«. 38 0 

Es. 42 0 

\ Half-yearly 

... 19 0 

„ 22 0 

) QuaHerly 

19 0 


I Monthly 

... .,38 


f Y early 
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Our Correspondents and Contributors U'dl grenihj ohhijr 
vs if they will take the trouble^ where the returns oj rvUim- 
tum arc stated by them in Indian weights and measure.^ to 
ihi.ir English equivalents^ either in the teji^ in fnnen- 
tne^fh\ or in a foot-note. The bif>;ali in jntrfirular varies so 
much in the different jiruvlnces.^ that it is absolultly nnrssary 
to give the English value of it in all eases. It irouhl be it great 
reform if the Govemment itself followed the sann course in all 
the official repoHs published by It. 

All correspondence must bear ike fidl name and address of 
the writeVy not ntcessanly for publicaiiony but as a gnarautec 
of good faith* Wc shall take no notke of anonymous Utters* 


TO THE EDITOR. 

Sir,— will you kindly tell mo whoso is the best book on agricul- 
tural analytical chemistry, where oan it bo hod, and for what 
price ? 

EASIK BEHARI BISWAS. 

Bissenpore, Bankoora, January 18, 1883. 

Note.- -Johnston and Cameron’s Chem UfD/ aitd- Otolopij^ 64. 8rf. ,* Black- 
wood, 1872. 

8il>««on'R AifnevHurut I'lo'nitstru. with Preface, 'by Voslcker, 2<f, ; 

RonOodpfo, 1^07. 

AnCUivmM'fi MlrmeHix of Apvu't’Unenl i'hcrn.Ufrtn 8^. Brf. ; Ijongmans, 1860. 

rhiiroh’p hihttrninyp Oaikf’, ^prn'nU^ rnunged Jor Ap7‘ic>*Uural SinAeiiljf. 
John Van Vomut. 

Ifnii l*lont8 Gr<m\ 

Tho thinl and fifl.h nro out of [‘uint. 

Mjirniillati lioH also published a tow short, text* books. l)Ut so far oa wn 
kn<jw there is no npecml book on Arncultunil Analytical Cbomwtrv. — 

Ed., la. 

DIVLDIYI. 

TO THE EDITOR. 

Siu, — Some seven months ago, tbc Stab tunan published a few 
obsoryations— reproduced in tbo Indian AyricuUnrht of the 1st July 
last* -regarding Divi-diri. Seedlings were recommended to be 
planted IG feet ap.irt each way, giving therefore 170 trees to an 
ncH.s After se\rn years an average production of 4 tons per acre 
of a piobublc neft va^ue of Rs. .loO w-as confidently promised, and 
evt'ii ail outturn of JO tons was likely not to be uncommon. 

An previously to tlie appearance of those observations, 1 had 
been luHtructioiifl from a very high authority, directing that Drrt- 
diri trees bti planted C feet apart each way, so as to give 1,210 
trees to au acio, wliich themselves would probably yield from 1 
to tons, I cut out tlio observations in the /S7rt/fsmrtn, and sent 
them, through an olHcial channel, to the gentleman who had issued 
the iuatnictious just meutioiiod. Hu courteously answered a« 
follows : — 

“ Without better certified information in connection with 
the plantations to which the Statesman article refers, it w ould be 
uaeleaa attempting to reconcile the discrepancies between tliis and 
the notes I sent to you. They arc, as you observe, very considerable, 
but the article couflicts even more severely with many naturai faetSy 
tiom wdiich it appears certain that the w'riter Ima not had the 
ad\aUtage of a practical acquaintance with the subject. 

“ Taking the article os it comes, w^c sec that tlie WTitcr Fn 
I the first place finds fault with the * Madras contcmpoiary ’ for 
speaking of the Tamarind nnd Eivi-diii oh being Honiewhat b'k« 
eacli other, lie says they bear no resemblance w liatovei ‘except 
in tbo form of the leaf,’ hut that the Eivi-divi and the commuu 
babool arc barely diatinguUhable. 



**In all this the Madriui author la right, and hii crltio wrohg. 
From the sample of Divl’divi sent under separate cover you 
will see that taibaiind la not at all nuUke it, while the above prints 
show the lehves to be altogel^er dinimilar. 

** The JOdiMivi leaf is large and hipinnaUt while 

that of the tamarind is only pinnate or once divided. The bahool, 
like the Divi-divi, has a Upvnmte leaf, bat is equally or abrupt \ 
pinnated, the leaflets having very little blade. The three trees 
under comparison ore no more like eaoh other in.g«aeral ,)^lpearanoe 
than are most other snehibers of the same family and tdbe, and 
could never be confounded on careful examination, I 

The article states that cattle do not cat the Divi-divi ; 
but, as a fact, they are particularly fond ef it, so also are sheep, 
aiul I notice that my shepherds systematically carry all the suckers 
and other prunings into the folds as fodder for the flocks, 

** The tree is described as very small wlien young, but 
under cultivation it grows into a fine big tree. One in the Collec- 
tor's garden at Dhorwar measures about 4 feet round the trunk 
and covers a considerable area. 

“ Having had a good deal to do with the propagation and 
distribution of this plant, I think it is oertain I should have heard 
before of the extensive and systematloally w'orked plantations 
spoken of In this article had they existed, and if * ten tons is not 
an uDQtmmon ottUum ’ the article necessarily oooupios a position 
either in the export or local market, which is not the case so far as 
1 am aware. 

** On the whole I am Inclined to believe that the writer is 
confusing the Pivi^Uvi with some other kind of tree. If, however, 
hie facts are as genuine as they pretend to be, his statements arc 
entitled to much respoot.4 for my own part I should hesitate quot- 
ing such figures as an inducement to planters ; much mischief and 
disappointment is continually being caused in connection with 
almost every new industry by the rash representations of enthusiasts 
that it Iwcomos a duty of experimental institutions in summing up 
the results of tentative trials, to umlei' rather than ower-estimate 
wheretsr actual ones cannot be obtained.” 

Dici^divi plants being naturally semi-procumbent for a number 
of years, the same high authority recommended that they should bo 
planted in threes, to admit of their being plaited together to 
form one suitable timnk. 1,210 groups of S plants each would 
therefore give 3,630 trees to an acre. Supposing that grouping 
served only to keep trees straight, and that the yield of a group 
ultimately be not more than that of a fully grown isolated troo, still, 
the observation in the Slal^mian really referred to Divi divi. I'hc 
exact number of seedlings to bo planted on an acre romaiub un- 
settled, A distance of 6 feet each way between them sooma 
hardly sulBoient for trees said to attain a height of 30 foot and a 
tnink diametcr of about IG inches. On the other hand, if 3 tons be 
a probable average yield per aero, it looks easier for 1,210 trees 
than for 170 to give G, 72011) weight of dry pods. With the first 
number, the yield of each ti'ee would require to bo Gift only ; with 
the second, ns much as 39 J. 

Which IS it ? The question is an importivnt one. A very few 
who had embarked in such a kind of cultivation, and found out after 
seven years they had gone the wrong way to it, would be able to 

begin ftgftin. BRITISH BURMAH. 

Mote.— I t is perhaps best to siiy frankly that tho paragraph about the 
7>t/ /-(//cMVrtfl wiitton (or passed for publiorttion) t>y tho then Kditor of 
the htdiiiii . I siueo deceased, and tlio prefient Kiliior is not 

proiiared to settle the points in duqmtc. Tho subjoct is of some import- 
ance, and uny contribution to our knowlodgo of it, addressed to tho 
Judiivi A yriaUturtsfy will bo gratefully recoi vod. — Ed. , J. A. 

VINE DISEASE. 


some other cause s also what remedial have been tried for the 
disejMc, if any, and with what effbot 

In oriw t^'assist your enquiries, T eu^Oie a wine circular of 
Mem. C^le ft Co. pf PttWin, w^ioh oootaina an Interesting 
erti<^ 0n the j^ylloxera, witl^illuiWMona. 

0)py of letter from G. G. MwNiKEjr, ISmi., Deputy Conservator of 

Forests, Punjab^ to W. Coldstrsah, Esq., Deputy Oommis- 

lil<mer, 0Uul%'*^Ko* 75G., dated'. J^UShalw, the 6th September 

SxB, — In reply to your letter l7o. 600, dated 31st July 1882, 1 
have much pleasure in eeiidiug -a notes on the vine and its 
disease in Kanawar. 

2. On enquiry 1 learn that the disease firetma^e itsappearanoe in 
1860. At that time every village to the east of Wongtoe, as far 
aa Spoo, had its vineyards : they were from one to three acres in 
extent, situated on terraces immediately above the river, and close 
under tho cUfl^ which form the walls of the Sutlej ^en. Tho soil 
in snob places is loose and fairly rich, being composed chiefly of the. 
detritus brought down by staeeams which Water them, and of the 
adjacent gneiss cliffs. In these localities thirteen varieties of 
grapes flourished, and boro abundant crops of good quality, which 
were for the nfost part taken to Hindooetan and China, and 
exchanged for other produce. 

3. Tlie people, on seeing that the disease was ^reading, seem to 
have lost heart, and many have oonverted their vineyards into 
grain lands, but no remedy has been tried. The disease has not 
abated from the first, hnd the thirteen varieties, which are 
named, ore as follows 

(l)Mogun, (2) Chodakhung, (3)Leogoon, (4) Chiligoon, (6) Rulba, 
(6) Ruglosoped, (7) Porcgula, (8) Sopedolakhung, (9) Rispruse, (10) 
Rungsproy, (11) Unitkung, (12) Foodakhong, and (13) Kurmalay 
Safed ; only two varieties, Ruglosoped and Rungsprey, have 
partially withstood tl\e disease these however are becoming more 
and more aiTected, and thoir total failure is a question of time, 
unless a remedy is discovered and applied. In many abaudoued 
or neglected vineyards the vino may bo still seen twining among 
the d4h$'i8 of the wooden fmmos on which they were formerly 
supported or oHmbtng up trees. This tenacity of life induces me to 
think that the disease is not due to the Phylloxera vasLalrtz, and 
I see from the book you tent me that plants attacked by the 
phylloxera die out in four years ; nor, on an examination of ti\n 
roots, stem, and leaf, have I found any ti*aces such as are described 
as belonging to this insect. The fruit appears only to suffer. As 
soon 08 the process of ripening sets in, some insect, unknown to me, 
must puncture the grape and deposit eggs, w'hich bocomc grubs, 
and cause the grape to split. On looking at the split fruit, I saw 
many of these, which ure not readily seen With tho naked eye ; tliey 
arc about a tenth of an iiioh, long, white transparent colour, with a 
gray spot on top and back of head, and finer than a silk tlireail. 
These limy be well known ; buc in the absence of any information 
about them, I have an idea they may have originated in the 
rotten wood of tho frames. However, they begin to destroy the 
grape in August, and 1 shall carefully watch for them next year, 
and hope to be able to give you further information on tho subject. 
I have now in my garden at Kilba, a vino brought from the Agri- 
I Hoiticultural Garden, Lahore, which bears a largo fine-flavoured 
red grape, which fruited for the first time this year, and was not 
attacked. I have heard that a very hardy species which is free 
from tho ravages of the Phylloxera vastairix has been introduced 
into Franco with success, and I should like very much to get a few 
cuttings or plants for trUU hero. 


TO THK EWTOR. 

Silt,-..! l>eg to enclose, for publication in your valuable journal, if 
you see fit, some correspondence between myself and Mr. Miuniken, 
Assistant Superintendent of Hill States, Kauawar, on tho subject 
of tho vino duoa .0 of that tract. cOLDSTRFAM. 

Deputy Commr. and Hupdt., Hid States, 
Simla, December 31, 1862. 


Prom W. CoLXwTREAM, Esq., Deputy Commissioner, Simla, 
to G. Esq., AssUtaut Hupodntendent, Hill 

States, Bushahr Division, Kanawar, — No. GOO, dated 
tho 3Ut July 1882. 

Sir,— I reqno*!* you will Im? so good as to ascertaiu whether 
tho vino disease, which has so serlmtsly of recent years affected the 
grape crops of Kanawar, is due to the ravages of tlio phylloxera, or to 


flit Jitdiair 

CALCUTTA, FSBRUART 1, ISSS. 

NOTES ON THE CAWNPORE FARM EXPERIMENT, 


(10,6951b OF SALTrETRK OONTATK 4,378ilb or PuTASU AND 
5,71641b or Nitric Acid.) 

rpHE CawnpoM soil is stated to cotit'da, down to the depth 
X of nuie inches, 5,7171b of nitric acid per acre, and as 
tldi^ acid is In combination with potasli, we obtain 10,695lb 
of that nitrate, which, divided by 3, gives 3,565)b to every 
three inches of depth over the acre’s surface. 



It to further stated this aoire to the depth of 9 inches 
Kontain^ 10jS85th of pdtwh, and if from this Ihe quantity in 
combination i^ith nitric add be deducted, there remaioe of 
potash which to to to 8 inohea 

in depth of the acre's eortoce. ^ nitrate of poUsh, S^hSSth, 
added to 8,V85lh of tm potaeb» 7,350]h of saline 

matters to the aoroi or (S4oe.} to the square yard} 3 inches 
in depth} or 8o«. (Zjm grains) one inch in depth, and thto, 
divided by 9i gives 88Sf grains to the square foot, one inch in 
depth. 

Any soil, so highly impregnated with nitre and free potash, 
is a lutfOHB mly and qutte incapable of producing a wheat or 
any other grain <n op. But we hre t^ld that this soil on being 
manured with saltpetre to the extent of 240!b per acre gave 
a remarkable gradu-orpp, :^elcrmg 15,6051b of wheat to the acre 
and a seoohd plot l,B42!b to the acre. 

If this assertion to to be credited, then the other one, as to 
the richness of the soil in nitre and potaah, must be discredited. 

10,6951b of nitre equal ISOmaunds, 16 seers, to every 9 inches 
of soil in depth, and this, at Bs. 2 per mannd, gives Bs. 280 as 
the value of the saltpetre per acre, against Bs. 58<ll*6, the 
value of 1, 6051b. (19 maonds 82| seers) the value of the wheat 
crop at Bs. 3 per xnaund. 

If the facta are to be believed, the proper crop to have been 
obtained from this soil was the nitrate of potash. 

It is evident, however, that a mistake has been made some* 
where, and it to quite possible that the soil sent for analysis, 
was artificially* enriched with nitre and wood ashes before 
iransmission to Boorkee. But if this was not done, then the 
Boorkee chemist hiis made an erroneous analysis, which, 
however, seems improbable, as potash and nitre being perfectly 
soluble in water, one boil would have removed both from the 
soil, and being held in aqueous solution, evaporation would 
have given a saline solution, whose crystals would have yielded 
saltpetre and the residue pfjtaah. 

lOOlb of wheat will yield 2lb of ashes, hence 1,605 lb will give 
32tb. 1 6/10 ounces of ash. 

lOOlb of wheat ash contain of potash and soda 3lft» 
and of phosphoric acid 46lb. Thus the jwincipal mineral 
matter needed by wheat is phosphoric acid, to 281b of potash, 
and 16ft) of lime and magnesia. 

iJoes the analysis mention what quantity of phosphoric acid 
wfus present in the Cawiipore soil, as on this component would 
dcjnmd its productiveness in grain ? 

‘‘ The craze among European farmers about nitrogenous 
manures ” had reference to Chilian aaltpotre or nitrate of soda. 
This nitrate contains of soda 31 '3 and nitric aci<l 64T5, whilst 
saltpetre or nitrate of potash contains of potash 47*16 and of nitric 
acid 64*15. Hence it follows that nitric acid has a greater 
chemical affinity for potash, than for soda, and if potash be 
present in the soil and farmyard manure (wl)ich it is), the 
Boda would give up its nitric acid to the potash, and it i« to 
this combination that the increase of produce was due wlien 
soda nitrate was used as a manure. An acre of uumanured . 
and gave 2,004lb of wheat, and an acre manured with | 

cwt., or 168ft). of nitrate of soda, gave 2,6O0lb. or an 
increase of 602ft). (see Johnson’s Catedimi of AgrMiural 
ekmUtry and Geology, p. 63.) 1,000 i)arte of a rich English 
soil contain only 2 parte of potash and 4^ of phosphoric acid ; 
1,000 parts of a rich French garden soil contained 4*8 of potash 
salts, and of phosphate of lime and magnesia 5*60 parts : 
of soda salts 6*70. 


only toy Government in Sv'>me of Uie vast ti'acte of waste ifUK.;s 
whicii are at present of no value whatever for other cultivation, 
but by private individuals who may wish to embark their 
capital in a new enterprise, and wh^ would, ue dpubt, be able to 
obtain grants of land at low ratti this puxipoae. Not 
only jdoea the actual manipulation of the fibre seem to be 
eixtremely simple as appears from ikt report of the Superinteu* 
dent of the Central Jail at Hasareebagb, published in a recent 
issue of the Indian Agfioulturitt^ but the cost of cultivattou 
to a mere trifie when compared with that of hemp, jute, and 
other fibrous plants, the aloe rejoicing in tlie poorest soil and 
thriving where no other vegetation could subsist. The young 
plants having been set out in rows six feet apart, no further 
care to necessary, such as weeding, breaking up the soil, Ac. ; 
and it would even app<^ar that watering the youug plants to 
superfluous, as the fact of its flourishing in dry and sandy soil and 
on bare rocks would tend to show that it to capable of subsistuig 
on moisture chiefly absorbed from the air ; in fact, it to possible 
that with great care lavished on its cultivation, manuring, 
weeding, watering, Ac., there would be an increase of 
sap and pulp, and a consequent lom in quantity and strength of 
fibre. It has been ascertained that the full-grown leaves of the 
aloe yield about one pound of clean fibre and half-a-pound of 
tow for every forty pounds of leaves, and that one act*e would 
yield about 1,613 pounds of clean fibre at a gathering, “ which," 
according to T)r. Koxburgh, “ may be reckoned on twice yearly 
after tlie plants are of a proper age.” The present price of the 
clean fibre in the European markets, we understand, is about 
.£22 i>er ton, and there can be no doubt wluitever that this 
price, notwithstanding the competition, well remunerates the 
cultivator after pitying all freight and other expenses. There 
are now no less tlian eight aloe-fibre cultivating and extract- 
ing companies in Mauritius, who, we believe, aie working a 
new process of extracting the fibre, and whose finances are 
in a very flourishing condition. 

It is much to be regretted that a machine has not yet 
been invented for the economic and rapid extraction of 
these fibres, which would combine in t)ne operation all 
the processes of macenitiug, scraping, washing, and heckling, 
as most probably the quality and 8tt:ength of the fibres 
would be greatly improved, the primitive process of heating 
and steeping detracting considerably fi‘om its value, while 
there would at the same time l>o an important saving in 
labour. Such a machine, wo believe, w,‘w recently made by 
MesHrs. Price and Lackey of Bombay, but after making satis* 
factory exf)erimente with a quantity of the wild plant, 

A. Vivipara^ they stopped their works through a saarolty of raw 
material, having based thoir calculations on a belief that the 
supply of the wild plant was practically inexhaustible. 

Should, however, the culture of tho aloe for its valuable fibre 
receive tho attention it deserves, we have no doubt that its 
extremely profitable nature will lead to a machine being 
ultimately brought to the required perfection ; and as it would 
in all likelihood be capable of treating all indigenous fibrous 
plants, such as the nma^ Sansiuera zylanica, Ac., which, like the 
ve, require maceration and scraping, there is no reason why 
industry should not eventually become a large one in India, 
sre fibrous plants of all descriptions abound. 

A. A. L. 


THE SOUTHERN EURASIAN COLONY. 


J. P. P. 


ALOE CULTIVATION. 


N * OW that the recent experiments in the culture of the Agave 
Anienoa7ice made in the Hazareebagh district, have proved 
satisfactory, it will be a matter of surprise if its cultivation on 
account of ite fibre is not extended in many parte of India, not 

“BvaU tooount#, a good deal ol friction^ existed amongst m. 
vlovit of the Oswnpor© farm. Boltpeire at Caumpore, and 

Wtton of wood utuw oonoontawtod, and »dd^ 
with ealtpetre, wo\il(l have produced such a soU, which, after bpiig dried, 
)»ay have been siat to Boorkee. J* r. r. 


T he Eurasian land scheme in Mysore is an effort of 
considerable pretensions. We propose giving a brief 
outline of the objects and aims of the Eurasian and Anglo- 
Indian Association in regard to this scheme, which looks 
very well on paper, although it still remains to be seen 
how it will work practically. 

Within tho two and-a-half years of its existence, the 
Eurasian and Anglo-Indian Association of Southern India 
claims to have accomplished much. It claims to have, to 
some extent, extinguished pauperism and false pride, modified 
the tendency towards reckless borrowing, provided work 
stimulated education, promoted sobriety and economy ; 
in short, to have improved the condition of the Eurasians' 
of Southern India generally, and it to now about to enter 
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upon the chief work it has sot itself to accomplish — 
namely, that of settling Eurasians and Anglo-Indians on 
the land. It will try to lead them to undertake agriculture 
ntul industrial pursuits, and to remove for ever the fooling 
of anxiety as regards their own future and that of their I 
ehildrem The A^oiatiou recognises that this programme j 
is a bold one, but it thinks it is not visionary ; for I 
It says that under its tuition Eurasians and Anglo-Indians 
will see that they aro hut a weotion of the people of India, 
and that they nmst live like the people, not hy artificial 
support, wiudi as they liave reauved from a sympathising 
Ooveniuicnt, but by general industiy, and in harmony with 
the ciiruinst uncos around them. To suit the various tastes 
or means of the community, a variety of pursuits are 
mentioned as likely to prove remunerative to nu iniolligout 
class of j>coplo. Since os is stated by the Association, an 
extensive grant of fertile land has neeu secured at a nominal 
assessment, and ks capital lo forthcoming, it is thought that 
almost all the elements uf successful colouiaation aro 
present 

Some time ago, a memorial was forwarded to tbo Maha- 
raja of Mysore by Mie Association, itsking, on behalf of 
the commouity ot mixed Europeuu and Indian descent, for 
t\ grant of land to enable it to carry oat its schemes, which 
were briefly as follows : — To induce and help the community 
to till the soil, U) acquire a knowledge of various trades, 
to promote education, tv) foster intellectual iJnlity, nml 
to further honest and healthy ambition, — in fac-t, to raise 
the status of the people, both materially andn*^ ilectually, 
impressing upon their minds the dignity of labour. To 
promote these objects, it was proposed to form small 
ngrioultural settlements, and an mil plantations for the 
cultivation of coffee, oindhoua, tea, and <^thor products for 
which the climate and soil of Mysore mi' iavuurable. In 
reply to this memorial, the Maharaja isnued an order 
sanctioning the grant of throe different blocks of land, 
amounting in all Ui 3,900 acres, bearing an assessment of 
Rs. 2,764. These blocks Avero selected by the Secretary of 
Wociation, and they have been reported upon by the 
Deputy Commissioner, who states that they aro unoccupied 
and available to the Association. The conditions upon 
which these lands are sanctioned are . -iVeo of asscssnieut 
for the first two years : a quarter assessment for the third 
and fourth years ; half assessment fm* the two fulloAving 
years, and from the seventh year the full assessment. Tht^ 
grant will bo liable to resumptiim in the event of the 
Association failing to carry out the object of the coueessiou, 
wliich is to encourage agricultural sottlonients of Eurasians 
and Anglo-Indians. A further umlei'Htauding is, that 
although some encourageiuont may be iieinled at the first 
start, the jiroject, as a permanent institution, must rest 
upon strictly commercial princijdes Avithout any s]»ecial 
advantages or favours. 

Whatever siieoesB may be acbievcd 1 % the Eurasian 
and AugloJnd Ian Assix iiition of Southern India, it must be 
confessed that tlie movement now sc-’^Utto lu* initiated is 
— proAuded it is instituted in goixl faitli, and b\ men whe 
uadorstand not only the requirements of the Eurnsians 
Imt also their capabilities- - an importimt one, and fully 
deserving of support. A^> lo Avhetber tbe Assoi!iati«m lias 
over'Cstimated its oAAij capability we can oiler no opiiiiou, 
as wo have no other knowledge of its aH'airs than that avo 
glean from its roceutly-publishcd guide. I'erliaps the view 
taken by the Association MR to the amount of good about 
to be accomplished is ratlier too sanguine ; a luinihcr of 
reasons combine to make it so, but that, if the sebeme can 
be worked, even on a less extensive scale than is con 
templatod by the Association, much good will ensue, uo 
one who lias paid attention to the depravity and degrad- 
ation existing among certain classes of East Indians Avill 
doubt. This induces another consideration We ]>resiune 
that it is just ^his class that it is iutemlcd to benefit, 
but we would ask — are tliey, either physically or moi'aily, 
a class of men who might be expecUxl to succeed in a 
calling Avhere unremitting labour, hard and often nii- 
thankful, is, and will be for souk tune to eouie, rc<purcd 
before even a bare pittance can be expei'tcil 1 We trust 
that the Committee have taken these proliabilities into 
consideration, and fully weighed the possibilities of failure 
as well os those of success. 

As regards the work now about to bo eutorod upon, the 
Association is of opinion that, ivlthough the ryot sueceedrS, 


the idea that he is the supreme genius of Indian sgriculturt 
is a mistake, for his success is identified with the error oi 
being content with as little as possible. It is believed th.it, 
the field of agricultural pursuits is still open, and only 
needs capital, ener^, and tbe i d reaction of now industries 
and improved methods to iipiake it |^ve a substantial return. 
Now, all this is very fine, and the intentions of the Associa 
tion, as they are put on paper, are doubtless voiy attractive. 
But it is not safe to accept, as gospel, everytning that 
said by the Association In its own behalf. The followinp 
passage, for instance, which is published in a Madras papi'i , 
and written by a oorrespondent who has lately visited 
the Whitefield Colony, is not very flattering evidence of 
what is really being done. This correspondent says 
“Very little is being done out at the colonies, and, thougl. 
“ all the laud has been allotted, only three individuals have 

commenced work. There are in all five men settled 
“ down on the spot ; from what I could ascertain none o!’ 
“ those had copimenoed work, as they had no huts to lay 
“ their heads in, and the Association refuses all of them 
“ a paltry sum to erect cottages. By the kindness of 
“ Mr. Mai'lam, they hod all been ollow^ed to live in the hut 
“ he had erected. If the Association does not afford these 
“ men the little help uecossary to erect huts, what is it 
“ going to do with the money obtained from tbo 
“ lottery?’ 

It may bo remembered that our Bangalore oorrespondent, 
in a letter published on the 13th December, gave ovideuco 
to much the same eflect He said that lie had been muoli 
amused at some of the “ laudatory notices of the doings of 
“ the Association in some of the up-country papers — notices 
“ which have amused me very much, seeing that they 
“ appear to have been based on the Association’s published 
“ reports, Avhieh, as a matter of course, give an altogetlier 
“ coulfitir de rose account of the work and prospects of tlie 
“ institution. We, who arc noai'er the scene of operations, 
“see things going all Eaglee,' and find much more pro- 
“ mised on paper than is actually carried out in practice. 
“ Those who have contributed the Rs. 47,000 and odd, 
“ Avhich forms the present capital of the Association, are 
“ not at all satisfied with the manner in which the tnuda 
“ are being managed; and few will bo surprised to learn in 
“ the end that tiie money has been frittered aivay on a 
“ niunber of utterly profitless undertakings. ” 

He furthcriuore said that the land Avhich had iioen 
obtained from the Maharaja of ^lysore, for purposes of 
settlement, Avas not so fertile, uor likely to be so productive, 
as tlic Association would have the public believe. ilo 
designated the grant as “ not even kmiaf lands, but barren 
Avastes.” TJiis is somewhat at variance with the AsKoeiu- 
tinii’s j>ublishod re]>ort. Itefcn'ing to “(jUiui Hordon,” one 
of the contemplated settlements, the report says:— “It 
consists of liill and dale, is well Avoodeil, ami lias the 
INniuar running at its base. The land is mostly a rich 
mould, and jiortioiis of it have been under the plough. 
Iron ore of a vciy superior quality is found in large 
quaulities, and there are distinct traces of the manufacture 
of iron here in former days. ^ ^ ^ ^ ^ j^nd is Avell 
suited for the following pursuits — risciculturc, Sericulture, 
Vauilhi-jilanting, Sheep-farming, Stock-raising, Apiculture, 
E(»ffee growing, Gra]ie Yine-growing, Ehiol-planting, Date- 
imlm culture, Orange and Fruit-tree-growing.’' The other 
settlements are alluded to in like terms. Our oorrespoudeut 
says on the other hand : — 

fu the aketch-maj» of the <'olony jaiblished in the manual, one 
set's a diagram representing a uuiuher of concentric — and 1 may 
.R;iy eccentric — circles Avhicfi purport to hound in sites of cottages 
for the proposed settlers, ana provision is made for the school- 
house, church, and smidry other structures of the kind, but up 
to tliite the only h)undation which has been Laid is tliat of a 
]tr«qM>.sed Hch(M)l-hoUHe. To peoj)Ie of your side of the Vindhya 
Mouii tains, tlie Eurasian Oolony of Houthern India is apt to 
.‘ijqiear an cstahlished institution, there lx?ing the Asaociati oil’s 
sketch-miq) anti letter-presB tleacripUon to give outsiders at a 
distance a general notion of what the colony is to be like, it 
heiiig ejisy to allow tme's iinagination to fill in the details ; but* 
t(» us on the spot, there is uotliiiig save ho many plots of bare 
lain! kept waiting for intending tenants who do not evince the 
slighte.sl disposition to come forwiiuL I’lioae who have applied 
for lands complain tliat they have no shelter to go to if they 
were ] prepared to take uj) their settlements, while there is also 
the fact that the Lottery Committee’s promises os to the 
plougliing, sowing, and building of cottages, &,c., in the first 
instance, have not as yet been fulfilled. 
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We are not in a position to judge as to the probability 
of the work of* the Association proving a success or other- 
wise^ but considering the gigantic promises and prospects 
held out to intending settlers in the manual al>ove referred 
to, we think that the Association owes it to itself to answer 
its critics. In the preface to the manual, the following 
passage occurs: ‘*Oafoulated as wo ore, therefore, to take a 
leading part in the destinies of this country, the sooner we 
moke a settlement on the land, the better. There is every 
hope of our suooeediiig. If we make a beginning, wo 
depend upon it wo have seen the end of our troubles. We 
may increase and multiply after that, but all the better. 
Mother Earth will never play us false.” 

As we write other considerations occur to us, but we have 
not the space to devote farther notioe*to the scheme at pre- 
sent, although we may perhaps recur to it on some future 
occasion. We must say, however, that unless the Associa- 
tion which is “ calculated to take a loading port in the 
destinies of this country ” can answer the very serious 
charges brought against it, the whole institution runs a 
serious danger of collapse. 

AGKICULTUEE IN BRITISH BURMAH. 

H owever much public opinion condemua the local 
Qovernmout of Burmah for x’oplaoing British officers in 
the Commission by Burmese, who are not at present so fitted 
for the performance of the responsible public duties with 
which they ore entrusted, and to the favour shown to 
Burmese over other classes in minor police and other 
Government appointments, there can be no question but 
that the present Chief Commissioner of the province has his 
lioart in his work, and is doing wondoi's in stimulating the 
lethargic Buiauau, so that lie niny not be altogether 
replaced in his own country by more active and on<jrfc,otio 
races. The new Department of Agriculture under Mi\ 
Smoaton is awakening the people to the advantages to bo 
derived from having a dry-weather crop on their fields, 
from which Burmans have hitherto been only accustomed 
to got their annual crop of paddy. Tlie fertility of these 
paddy-lields Las made Biirmah tJie great rice granary of 
the world ; but with a little extra labour, and irrigation, 
and manure, in some places, the Burmese agriculturists 
might obtain about double Ihoir [iresent iucoino from their 
lands. The wlicat of Burmidi is said to yield more flour 
than Indian wheat, and a bushel of it soils for about two 
aud-admlf times tho ordinary price of unhusked rico. 
Yet wheat for British Birrmah is mostly imported from 
Upper Burmah and India, although laigfi parts of the 
Trome and Thayotmyo districts are as fit for its cultivation 
oa any part of Upper Burmah. Its cultivation in British 
Bunhah would largely dovelope tho resources of tho pro- 
vince, and might be carried on in tho dry weather wiien 
the paddy-fields are left fallow. Tobacco, again, is grown 
in 12 out of 17 districts yet little over 13,000 acres is 
the whole cultivated tobacco area, of which nearly one- 
foiirth is in Thayetmyo alone. In Burmah almost every 
man, woman, and child smokes, so it is hardly surprisitig 
to find that nearly 16 millions of pounds of tobacco have to 
be imported annually into this British province, wlmre 
climate and soil seem admirably adapted for tobacco 
cultivation and manufacture. Mr. Bernard wishes to start 
a tobacco factory whore a Virginian tobacco planter will 
purchase all leaf brought for sale, just as paddy is bought 
by the morchante now, fur casli on delivery, and where the 
curing, in which the Burmese ore not adepts, would bo 
conducted on proper scientific principles. The establish- 
ment of Buoh a factory would, it is thought, induce 
numbers of tho people to engage in tobacco cultivation ; 
^wasto land would be brought under the plough, a new 
industry would bo started which would not only supply 
the local demand, but create a new export staple for Bi'insh 
Burmah. Sugar-cane thrives luxuriously in all parts of 
the province, anck in some parts the land is not evcai 
ploughed before planting. In many oases, no artifiiaal 
irrigation takes place, and tho only manure applied is the 
ash of the grass and jungle bmiit over tho hind in the 
month of April just before the rains. Little care is 
bestowed in weeding, the plants being loft pretty miicli 
to themselves. In twelve months u crop of cano is pro 
duced with a sugar-bearing quality superior to moat Indian 


I oane. Tho local demand is so high that, although ki the 
past five years there has been a yearly mdreSbSs of culti- 
vation of from 3 to 22 per cent, over 11,000 tons of sugar 
have to be imported by sea for tho Burman market The 
high prices obtained by the people for their doe during the 
past ten or twelve years have no doubt enabled them to 
purchase imported tobacco and sugar without difficulty, 
but now that tho rice market has fallen to normal rates, 
and the Agricultural Department is showing Burmese 
^rioulturists what sources of wealth they are neglecting, 
it is to be hoped the Burmese people will soon be in 
a position not only to supply all local demands with sugar 
and tobacco, but to export their surplus crops to countries 
not blessed with such favorable soil or climate for the pro- 
duction of those srtioles, Jute, again, is found growing 
wild all overthe province, yet no attemptis made to cultivate 
it by the people, and although the fibre is said to be 
glossy, and strong, Burmah imported last year from 
Calcutta juto bags to tho extent of j632ff,351. Supplies of 
seed were obtained from Bengal last year, and smali areas 
have been selected for experimental cultivation. Mr. 
Bernard things that tho labour necessary for separation of 
the fibre will bo a stumbling block to tlie Burman culti- 
vator, but ho hopes this difficulty will be surmounted; and 
that looking to the enormously developed rioo trade of the 
province, and tho consequent demand for jute gunny bags 
in Burmah where both soil and climate are suitable for the 
successful growth of tho raw material, it is of the highest 
imjjortance to give the people every iuduoemeut to grow 
the p^ant as a field crop, as in Bengal, in addition to their 
paddy. 

Although the recent alarming increase in dacoity and 
violent crime iu Rangoon and tho Hanthawoddy district 
is not creditable to the administration, and, according to 
local opinion, may be directly traced to tho reduction in 
the Kiifoppjni «f'WV un/i tko promotion of BurmanQ not 
properly qualified in their plaecs, the exertions made to 
point out to improvident agi'iculturists the opportunities 
they arc neglecting, and the sources of wealth and indepen- 
dence which are ly ing open to them, if they will only exert 
themselves and utilize this magnificent soil and climate 
all the year round, is worthy of all praise. We trust, before 
another couple of years are over, to find that the exertions 
of tlie Chief Commissioner and his Secretary in tho Agri- 
cultural Dcpaitmout arc crowned with hucocss. Wlien 
education, wealth, and their attendant, civilisation, have 
increased to tho extent they ai'c likely to do in another 
<iocadc, the Burmese race will hi more lit for the appoint- 
ment.s unci promotions recently made than they seem to 
be at present, and no Englishman wdio knows anything of 
the province would wisli that they should bo denied their 
share of the official “ loaves and fishes,” when they have 
proved their capabilities for tho higher grades of the public 
service. 

AGRICULTURAL BANKS. 


T N the P. Oazclte of the 2ucl December 1882 appears an 

Official Paper on tho “Agricultural Loans Bill” of llth November 
piccodiiig. This paper contains the Council Bpcochea of the Hon'ble 
Major Jiaring anti vSir Stewart Bayloy on the subject. Tho Agricul- 
tural Loans Bill is meant to superaedo the Land Improvement Adts 
of the past, by promoting tho establishinont of private Agricul- 
tural Banks. I'hoso Banks are to advance Lans to the agrioulturist 
at rates to ))o officially fixed (according to local conditions and 
individual coses apparently) and not to exceed 12 per cent, per 
annum. Tho Bonks aro to keep their accounts in a form 
proscribed, and subject to official audit. Loans are to be granted 
under vfficial sanction for—' 

(1) the construction, maiutenanoe, and repair of wells, tanks, 
and other iiTigation works * 

(2) the drainage, and reclamation of land from rivers, swampsi 
&c. 

(3) the conversion of waste into culturablo land* 

Tho Government undertake to recover for the Banks from the 
P"iucipal and sureties all such loans as if they were •* arrears of 
h iu- revenue,” and whore collateral security exists in tho shape of 
property, by^he sale of tho latter also, as when “arrears 
of rovemie ” are realised ; prior rights and intercsta in tho land 
mortgaged not being prejudicially affected. 

Sir b. Bayley shows that the agriculturist borrows from the 
village usurei for other purposes than “agricultural improvements,” 



THE INDIAN AGBICULTURIST. Febniary 1, 1883, 


to which the loftitf of the proposed Banks are to be reiitricted. 
Notably for marriages. But dotails of bis misoallaneous (and to 
him by far the more urgent and constantt if not the more import- 
ant) Te<|alrement»* ore necessary her#, namely, advanoes for — 

(1) the Oovemnient half-yearly demand ; land or water, or 
both I 

(2) pojrchaa# of cattle, mllcb and draught ; 

(3) ogrioaltural implement# ; 

(i) gold or silver ornament# for the family ; 

(5) marriago, birth, and mortuary expeimes in variety } 

(6) pUgtimagoB* bathings, brahmin feasts, and propitiatory and 
iln-offeringi to local deities ; 

(7) mlscellaneons expenses, down to the newia or reciprocal 
marriage contribution. 

The proposed Agricultural Bill ignores all these, and provuUa 
strictly for “land improvtment ” only. Sir S. Bayloy correctly 
holds that the agriculturist who mortgages his property to an 
Agrfonltural Bank for this solitary purpose, will certainly b# 
repelled by the village usurer when subsequently applying to him 
(as he must) for bis other requirements, because he will have no 
aeourlty to offer. Tbo agriculturist must, therefore, discard the 
Bank with all Ite temptations of low rates of interest and strict 
honesty in accounts. He will find further, in the non-rigorous 
demand of the village usurer, an additional reason for preferentially 
dealing Mth him. Still more (and this is overlooked by the able 
Member] the agriculturist need not mortgage anything to the village 
nsilrer. Acute indebtedness is not chronic everywhere, although 
through the adverse oircumitaiices of Indian agriculture (which is 
not farnltog, but tilling the soil) the agriculturist must frajueiitly 
and often contiunously borrow for hia professional and private 
needs. Thousands of loans are granted without mortgage of im- 
moveable property. Thousands and thousands of transactions 
occur annually in the N.-W. P. (and elsewhere, too, I should 
presume), in whieb loans are advanced to the village propHetanj 
of all grades, and to the equally numerous too, withotU 

any tiCewrUy what^wT* It is wiiuu tlvbus, oiion .>Kpi.kt.viw<i by 
falsification of accounts, are not paid, or not attempted to bo paid, 
that the village usurer closes his money-bags, and refuses to grant 
any further loans unless laud or house, ornaments or cattle, are 
mortgaged. The impunity for fraud which the illiteracy of the 
agriculturist affords makes the latter, however, a holplosa victim 
more or loss always. In time, of course, in tlio case of tho 
thoughtless, imprudent, unwary or unfortunate, docrocs with their 
lamentable consequences follow. Is it likely, however, even in 
view of all this, that, when an agriculturist, solvent or insolvent, 
can borrow on a runniug account, sciuarod or consolidated half- 
yearly or yearly, without deed or mortgage or Hen or pledge, and 
satisfy oil his raquiremonts locally and speedily, that he will 
trouble himself with deeds, &c., aud with delay and harassment 
under journeylngs to and fro to a distance, his trouble all likely 
wasted and hia position rendered the worse, through the discoverj^ 
and consequent widespread publicity of possible insolvency, in order 
to get a loan from an Agricultural Hank, simply for hhul improve- 
ment ? It cannot fail to precipitate the usurer’s action agai 
him, and probably against all otliors suspected of similar efFort. 
It is true that Major Baring proposes, infercntially, to meet tli* 
contingouoy by putting the Agricultural Bank in tho position c 
first mortgagee. But this would not meet tho derangement of tho 
inter-relations between agriculturist and village usurer whether 
mortgagee or not, and it is not by any means certain that 
agriculturist would be a consenting party to tho transfer of the 
position of a first mortgagee Whence, after all, is he to got 
advances tor his multifarious needs ? Not from the Bank, clearly. 
Still loss from the local Shylock. The securities are all locked 
up by tho Bank. In fact, the much-abused village usurer, infamous 
as ho frequently is, constitutes a most important aud essential 
factor in the social and political economy of the country. 

If It is serimsty sought to assist tho agrioulturist at all, U should 
be thoroughly and in absolute supersession qf (he village usurer. 
That the agriculturist needs 8tate aid, is becoming uu uncomfort- 
able political fact. The Govemmout exhibit uneasiness on the 
subject. That some counterpoise to tho exactions of tho village 
Usurer should bo establishod, is, in the condition to which matters 
are everywhere assuredly gravitating, a growing social necessity. 
Tho Govemtnont appear solicitous to devise some measure to that 
end. But that Agricultural Banks, with restrictions on tlieir 
oiwratious in terms of tho Bill at present before the Council, will 
afford any relief to the mass of (he ersv-inci^asinq village proprietary 
who constitute the back-bone of tlie country, is palpably unlikely. 
Tfire proprietor of hundreds or thousands of acres will doubtless 
benefit, but his benefit will rarely be benefit to tho country. 


To be a counterpoise to the village usurer, the proposed Banks 
should keep a xvmSwg occotm/ with the pfoprietan^t Just as 
the village usurer does. It might be objected that the proposal is 
beyond the scope of official intentions and ;/?lc4ai {kMBibiUtle#. I 
am not quite sure of impossibilities. As respects the former, the 
relief of large land-owners by specific measures like the proposed 
Agricultural Banks is a mistake, when any Bank anywhere will 
advance loans on their substantial property. Extravagance and 
incompetence cannot bo permanently relieved by tho reduction of 
interest on loans by 6, 12, or oven 24 per cent. But any such 
reduction to tho mass of the village proprietary will be appreciable, 
coupled as it will be with emancipation from the frauds of the 
village usurer. Against the latter the large landholder is tolerably 
secure. Ho has those about him who guard his interests, ~-at any 
rate, when they do not combine to plunder him. In such case, 
however, tho proposed relief to him i# useless, for the State offers 
him in tho projected Banks probeotiott from the local usurer, not 
from his advisors and eiivirouments. 

The following scheme of Agricultural Banks for the mass of the 
agricultural community, rich and poor, comprising substantially 
the operations of tho village usurer (divested, however, of all his 
forms of exaction) with the features of the Banks contemplated 
by Govorumont, will likely possess some points of attraction to 
official consideration. 

Homo 12 years ago, as administrator, I had to release an estate 
from suretyship for a mercantile firm to a bank. I had reason to 
demand and obtain from the Bank a full statement of tho firm’s 
accoutit from date of suretyship. The loan for which the deceased 
had stood security was, what is termed a “ Floating Cash Credit 
by which is meant a running cuxount with a siipttlated maximum 
of indebtedness. Suppose Ra. 10,000 is the credit arranged for* 
The borrower draws it out at once or what he needs, repaying sums 
to account at intervals, and drawing out others, the Imk not 
permitting the Rs. 10,000 (including interest) to be evn exceeded. 
When no payments in roduotiou of debt for six mouths, such as 
would comprise interest due and some of the principal, are made, 
the Bank addresses the borrower and his sureties. These might 
>e with or without collateral security. Failing to ensure an 
appropriate instalment, tho Bank exercises tho right of closing 
tho transaction and recovering the debt by action at law against 
sureties or principal. This is seldom a necessity. It is neither 
to the advantage of the Bank, nor to the constituent, to close 
an account. What is the purpose of banking but to have money 
out at secure interest ? As long then as interest and a fair portion 
of the principal are restored at duo intervals, tho see-sawing 
“ give and take ” of the “ Floating Cash Account ” goes on, to 
the satisfaction, couvciiienco, aud profit of aXt concerned. Interest 
is calculated nominally at 12 p(i'cont. per annum, but manipu- 
lated by mutual (!) consent in a particular way, amounts to 
something appreciably more. The surety or sureties with or without 
cvUaleral security are neceMUrily fixtures^ while the. account runs on 
probaJbly for indefinite years. The account is terminable only by 
the borrower discharging the debt, 

I propose to apply this “Floating Credit” system with its 
indefinite periods and its, to all intents, permanently-fixed sureties 
to Agricultural Banks, as pro eminently adapted to the exigencies 
of tho Indian agriculturist— but of course without the form and 
extent of interest. That should never exceed 9 per cert^, because 
of the ample security furnished. It should bo calculated on each 
fractioutil buiu witli drawn and debited at tho end of tho half- 
yearly harvests or fasls, I'hcBo will of coarse vai'y with locality. 
Tho rate of iufcorest should bo graduated to a scale of property. 
The owner of 100 acres ami below should bo charged 8 per cent. ; 
100 to 500 acres, 7 per cent ; .500 to 1,000 acres, 8 per cent. ; 1,000 
and upwards, 0 per cent. The borrower should mortgage 
immovable property, stock notes, ourreuey notes, promissory 
notes, whatever he prefers, or whichever he possesses ; or where 
already mortgaged, thu Bank should, if praotioable, become first 
mortgagee ))y purchase. The exemptions from mortgage should 
bo the agricultnvLstn’ cattle (milch and draught), his implements, 
household goods, and metal ornamonis. The mortgage should 
entail no ohargna or costs whatever — os stamps, fees, Ac. It 
should be uomiual in form but substantial in effect. It will b# 
sufficient to devise a form of application f(» a ** Floating Cash 
Credit,” to which should be attached (or by endorsement on back 
by the village putwario and 2 luniberdars or headmen) a detail of 
the property owned and offered by the applicant — income or rental, 
prior mortgnge on any of tho effects or not, who tlie mortgagee, 
what the amount, Ac., Ac. These details ait sure to be locally 
known, A mortgage is not concealablo^ because registered at the 
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Teh 4 ll---And the detail of delda and houtiee Is part of t^e village 
rocordi» eoplee of which are annually forwanlod to tho Sndder 
Station. With the caab debts of the applicant, the Bank should 
not trouble itself. Those would Ims di^cnlt to discover and would 
serve no practical purpose. They sliould not he hold to interfere 
with the Bankas operations^ or affect thorn in any way. 

The application and its annoxure being forwarded by tho Bank 
to tho OoUector of the district, he will transmit the same to the 
TehsUdar for veridoation. On return to him, the CoUoctor will 
sanction the amount of the * ‘Floating Cash Credit*’ to tho extent of 
\erifloatlon. He will also fix the interest, and the Bank will 
advance accordingly. This will complete the transaotion. If the 
applicant oan glv 0 a surety or two with or without collateral 
security, it will perhaps be often acceptable— but with his immove- 
able property mortgaged, lA^rs should not he any (thsohUe necessity 
for rigorous conditions. When the Bur<ft>iea, however, are as 
substantial as the property mortgaged, the amount of the credit 
might bo enhanced. The other conditions that will regulate the 
amount of credit will of course be the marketable value of tho 
property mortgaged; or the actuarial value of its rental, or of the 
income from it How much below the valuation should be 
advanced, must be determined according to the possible deprecia- 
tion of the property pledged, 15 per cent, will likely be found 
sufficient or more than sufficient in many cases where house 
property is concerned. Of course, where the position of Jlrst 
mortgagee has to be purohased, such outlay will form part of the 
advance or “Floating Cash Credit” Tho borrower will then bo free 
to draw up to the amount of hia credit, /or whatever pni'pose 
needed hy him, and in whatever sum ho decides on. He will be 
charged interest on each 8ums/)*ow the date of its witMrawal, not 
on tho entire sum placed at his disposal ; and ho can repay from 
time to time or half-yearly tho sums stipulated ou, still with- 
drawing amounts all over the year as needed by him. In fact, just 
as he would with the village usurer', barring the provident limitation 
of indebtedness, which Is entirely in his own interests. 

The transition to the now condition of things will therefore be 
generally in consonance, with the ngriculturisl's feelhii/s and his 
habitual mode of doing husiness^nud he would find compensation 
for restriction In debt, in tho lower rate of interest and perfect 
honesty iu accounts. In the event of the credit being exceeded by 
accruing interest (it should not be allowed to do so by overdrawala 
except at the Bank’s own risk) or when stipulated lialf-yearly 
amounts are not paid, the Government, if failing by notice of 
action to the debtor to ensure any reduction of debt to an extent, 
say one-third below the credit, can proceed to recover from princlx)al 
and surety as if for “ arrears of land revenue” ; leaving however 
the debtor free to meet tho said limited demand plus costs at 
any stage of the proceedings against him and Iceep his necounl 
mnning. Provided that once the debtor paid up in full, tho trans- 
action should terminate, A fretrfi account could however bo started 
in the proscribed form. 

It might bn urged that tho debtor would sell his movable 
possessions to the village usurer on exhausting his floating cash 
credit at tho Bank. Ho might do many things. If a man 
determines to drown he will certainly do so. But that is neither 
here nor there. The suggestion, however, is legitimate that what he 
is llkoly to do in a spell of improvident Infatuation, or misfortune 
with his movable goods, he certainly should not bo permitted to 
do with his immovable property pledged to the Bank. In short, 
no one should he. allowed to assume the position cf second 
hy advancing money on such property. Ho should have no remedy 
at law, nor any cash credit, against, the proi>erty mortgaged. This 
might be held very oxcoptlonal procedure, and wo might he traatod 
to lengthy sonnons on what Carjylo mistermed that most dismal 
science,” political economy, bub the case too is exceptional ; and 
if the agi^ulturist is to be saved from ruin at all, legislation must 
take the course indicated. 

And what is there peculiar after all In this ? Tho borrower 
must be a consenting party to the arrongomont before it can be 
carried out. It is not compulsory on him to borrow at 6 to 9 
;^'ir cent at the Bank, if he prefers to borrow at 18 to 36 and 
per cent elsewhere. Ho is simply told at the outset 
that he cannot be accommodated up to 0 per cent, unless he 
agrees to eertain conditions strikingly in their incidence to any- 
thing of the sort elsewhere, because thoughtfully and conscientiously 
framed entirely in his%wn interests. Ho is a free agent. Acceptance 
hy him of the conditions offered cannot bo constmed helplessness, 
unless a new and novel Bignificatiou be given to the term. A few 
years’ apprenticeship to tho art and practice of economy will do 
him appreciable good— and the succeeding generation will pre- 
sumoiBy compare favourably in thrift with the present, 


The bbjootion that the agdooltarist would by the “ Floating 
Cash Credit” system remain permanently entangled with the Bank, 
as many arc and he once was with the village usurer, would hoM 
good only if he were improvident or had suffered agrioultnrsl and 
I other losses ; and if he at the same time wfshed to be free of the 
Bank. But a reduction of interest up to flAc per cent and the 
conviction of honestly kept accounts would make oven the prouidtut 
and solvent Agidoulturist desire to keep his “ Floating Cash 
Credit” always open, if oven ot a reduced figure, so that bs might 
satisfy his requirements over the year without trouble. 

Honestly-kopt accounts should of course distinguish the transao* 
tions of an agricultural Bank under private managomont, But what 
if the impunity whloh has created the village usurer should affect 
tho Bank ton ? Bafoiruards feasible on paper might prove fanOlful^ 
Mere aooesaibility of books to official examination and audit would 
yield no protection to the agriculturist. Is efficient official 
knowledge in respect to tho payment of sums, or the sums repaid, 
possible ? Sanction for the withdrawal of every sum would not 
suit the borrower’s oouvenionoe. It would involve endlees tremble 
all round. What is the testimony beyoml a receipt for the actual 
amounts paid in hy an illiterate man, if the receipt proved doubtful i 
The transfer of the Bank to a Suddor Station for tho purpoee of 
effiolent official supervision would, by reaeon of distanoo from 
outlying sub-districts, make the agriculturist resort to the village 
usurer as of old. The suggestion is that Banks should be local to 
evci'y sub-district, and should be officially iniliaUd and 
managed, but not 'by the agency of the sub-district executive. 
If a private Bank is held able to do a profitable bnsiness, 
wbloh it would, on the terms officially provided, so an official Bank 
with a paid agency. The already burtheued district executive 
should bo spared banker’s work. Can the State afford so much 
capital ? Certainly not, if Banks are to be started at once in every 
sub-district throughout the country. Hot a oommenemnent oan be 
made in some Sudcler Stations, and in some outlying sub-districts, 
wherever people of capital and property, who are also local reoidenis, 
can be found to take up official agencies under the qalalification of 
suitable security. As time would bo requiied to extend the Bonke 
over tho country, tho village usurer would have leisure to re-eonsider 
hia position, reform his distort(Ml views of honesty, and abate his 
exactions, if he wished to retcin his hold on his constituents. He 
would certainly so wish ; and, so wishing, would act accordingly 
—probably not to the extent of looso anticipation, but there would 
bo sensible reform to tho Inmefit of tho agriculturist. An indirect 
result of establishing Agricultural Banks, it would be a welcome 
precursor of tJie Banks themselves. 

To prev^ent tJie execution of decrees, lot the Oovemmeni at once 
step in and buy up decrees by notification, and at a fair valuation. 
These would furnish in every district the nuclei of the proposed 
Banks, and would servo pre-cminontly as advertisements of the 
Sirkar's project for benefiting the agriculturist, not to bo misunder- 
stood, or distrusted by, or misrepresented to, him. The Govern- 
ment might indeed for a time confine itself to baying up decrees 
until its object and purposes were placed beyond misunderstanding 
by the Floating Ctvsh Credit ” it would introduce through them. 
Banks could then bo developed from the basis thus established, 

Iu time the Government would feel its way to the transfer of 
these Banks in tho rotation of initiataou, or as olrcumstauoee 
rendered advisable, to private agency, with tho nooessary soft- 
guards in the ugrivuHuriets’ interests. Not the least among them 
would he the personnel of the Bank employes. These should be 
always local residents of property and capital as employed by 
Government in initiating the Banka. These very employes might 
take over the Banka, instead of their falling into the hands of mere 
speculators irom a distance little in unison or sympathy, If at all, 
with the Agriculturist. The case is not one of ordinary dealing 
between capitalist and constituent, but vast and important 
interoats are involved. The agriculturist is the financial backbone 
and mainstay of the country, and it cannot assuredly over be the 
purpose to call in capitalists and speculators from a distance, even 
if bound down with largo penalties for misconduct, to make over 
to them an K1 Dorado exploited officially with anxious thought 
and care. There are no parallel conditions anywhere. India ie an 
agricultural country, and Statu protection of the interests of the 
agriculturist is a paramount, and to all likelihood, a permanent 
necessity. 

If an Agricultural Bank wdieu transferred to (local) capitalists 
may grant ordinary loans bearing interest, i. e., other than 
“Floating Cash Credits,” the Government should in no way be 
responsible for them. The transaction should not be sanctionad« 
and the Bank should bo warned that any rate of interest beyemd 
tffiat which would bo charged in the same case on a “ Floating 
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(Ml CMUt/* viu not be recoveimble ftt Uw. TIiAs ruU liald 
be . pert of legivfetieii tn the metter* For It I* eleer that ctny 
leiMf^noy Inooi Agrirndiiwral Bank to graitiMe to tht potUioncmd 
d[«e«iopifi<rpri^t0w<^ U to bo carefully 

checked, Tho AgHcultuna Bank ii for the purpoee of eupersediug 
the village t«um« affording the agrioulturlet a cheap runrdng 
credit to a certein amount, and emancipatlnfl him from the 
u«iirtr*t exacUonc. Thif pnrpoee, not that of getting hold gf the 
agriet^uritVe property ^ la to be kept in vietr, A lump earn U noon 
apent, nenally misepent ) and the mltlinAte ooneequenoo of following 
emharnMimeiit, li a deoree. Indeed ft might prove on ooneidera- 
tion an Important neoeielty, Umt Banie ehouM not travel out gf 
the JimetUm and eegpe oJ^allya$eig7ted to them-^., to afford 
** Sleeila^Oeiih Credit** fm the fi{pdfm1tirpfat 
Itndght be urged that the tenant unfortunately cannot in 
the above eoheme ehare with the proprietor the advantagoe and 
beneflta of inch credit He haa no Immovable property to 
mortgage except eome wretched mud and straw tenements. 
His crape are hypotheo«^ to the prapiletor responsible for the 
Gorenitnent demand. It cannot, however, be charged as a demerit 
to a scheme that endeavours to effect so much, that it is not so 
aearohing as to reach tiie tenant* Ko measure can be framed such 
as vflU super se d e lAe prinolple of the commercial formula, ** No 
iiourlty, no credit.” Nevertheless, the field of suggestion is 
not closed here. It does not follow that security is not valuable 
unkss In the form of mortgage, Hen, or person. The borrower' e 
good faUk and industry are ahundant security : are, and have 
been so held for untold years by the vUlage usurer dialing with 
ionanery throughout the country here. Can It be otherwise 
dsewhere ? If so, how ore rents paid to the proprietary ? Tenants, 
as a matter of oonxve, possess no land unless they are inferior 
proprieton cultivating the land of richer ones. They have only 
the usual mud tenement, mUoh and draught cattle, and (the 
better sort) some metal ornaments. Not always are these pawned 
or sold. I^e tenant borrows from the usurer, the latter satisfying 
himself as to the extent of credit he should give : the standing 
hypothecated crops, a bnffalo or two, and a pair of bullocks are 
viewed and approved. When the crops are garnered, the usurer 
comes round and receives the whole or such part as the tenant 
decides to pay to account. With an abundant harvest and high 
prices, the usurer is cleared off, or If his claim is not satisfied to 
a certain extent, a heifer or the old buffalo itself, or the pair of 
bullocks (to bo replaced by stronger and younger ones) are ulti- 
mately made over to him, most likely at a reduced valuation. 
But satisfaction of claim partially or wholly Is rarely not followed 
by the usurer's readiness to lend again. As pithily expressed in 
Bunneab phrase— 

Jo manga so deea, 

Jo deea so leea ; 

or literally— 

Gave what was wanted, 

Becovered what was duo. 

At times the tenant, like the small proprietor, gets very much 
Involved. A series of bad harvests, or low prices, or both, are 
possible oalamitleB. Illness at critical agricultural periods 
prevents opportune ploughing, irrigation or sowing, and appre- 
ciably affects outturn. In such oases the usurer’s claim is post- 
ponad, Like the tenant he hopes for a better ensuing harvest. 
If disappointed, or the tenant proves dishonest (the dishonesty 
of misery) the usurer proceeds to sit in dhuma on the tenant. 
A composition is eventually arrived at, unless the tenant has 
previcttriy disposed of his assets. A law-suit is objectionable, for 
its outlay, delay, and uncertainty. The poverty of the tenant, 
simnlatad or real, and the facility with which discovered movable 
effsots vanish, furnish little to proceed against. Threats followed 
by the flo4riih of stamp paper do not always end in a law-suit. 
The collective sense of the community, proprietary and all, is 
against Shylock, and witnesses will likely bo wanting. The 
general feeling is that he has been served rightly and does not 
deserve more payments. He consoles himself by piling on 
compound Interest, and duns the tenant indefinitely. All con- 
sidered, he is no loser, but he Is happy in the misery of a fancied 
grievance. He nurses It and hands it down to his children, 
and they hopelessly dun the oultivator’s children. How then 
does a tenant with lost credit find accommodation ? In truth 
he has no difficulty in roplaoing his sah or banker. He is always 
a fat constituent. Loans at 24 per cent and upwards, and a few 
frauds, leave an ample margin to the usurer for losses, so called. 

At first sight no Agricultural Bank could compete with the 
village usurer for the custom of the tenant* The risk appears too 
grsalt Nor could the Govoniment recover debts as if they were 


**arroareof Md revwitte.” Sis crops are h^tJ^ecated to the 
landlord, an^ his movable effects vanish rapt^ (n pro^peot of 
danger. The difficulties appear Iniurmountahle. But wUh Agri- 
cultural Banks aooomplished facts, a ' 4 gf stHoti ” floating 
Cash Crgdits" on theseeurity gf two or unore gf ihe prgprietory^ 
would befoaslblo, and prove a boon to a I’UdF 

mercilessly fleeced by the village usuyer. X)cl^ could be officially 
recovered from the sureties as if ** arrears of land revenue.” 

To conclude. If an oxp^mental AgrhmltHrsl Bonk of any sort 
Is a necessity in the Deccan for the hopelejisly Indebted a^cul- 
turist there, even more cogent reasons requira the establishment 
of snob banks in localities In which like agricultuml.imiplv’cnoy has 
not been reached, It is far better to step in and prevent calamity 
thoA to gmpple with the impossible as (by ail accounts) in the 
Poonmdur talook in the Deccan, Bad for the interests aud prin* 
oiples at stake, if the ]Qeocan experiment is a test cuse for the 
extension of action elsewhere, for it assuredly means failure* 
There is a world of potency in initial success, I would there- 
fdre strongly recommend the trial of Agrloulturai Banks on the 
lines laid down in these pages, among the Jat sgricultnrists of the 
Ganges and the two Jumna canals, and in other provinces under 
like conditions of sacoiss. 

A. P. W. 

Bahout, Mserttt DiSTRicfr; \ 

30th December, 1882. j 


EDITORIAL NOTES. 

A RESOLUTION in tho last Gazette of India deals with 
the question of issuing duty-free salt for use in tho 
manufacture of soap. There is no differenoc of opinion os to 
the desirability of relieving the industry of this burden. The 
question is how this can bo done without danger to tho 
revenue. The various provincial Cfoveramouts have been 
consulted on the subject, and they ore aU more or less 
favourable to tho attempt being made under certain sug- 
gested restrictions. As there is some diflerenoe of opinion 
among them as to these restrictions, the Government of 
Indio, instead of laying down any general rules, has 
determined to leave each Local Government to make its 
owTi arrangements, subject to the final decision of tho 
Supremo Government, to whom tliey must bo reported. “ It 
must be understood that the manufacturer is to boai' any 
extra cost for preventive establishments, ckc., which tho 
grant of tho concession may necessitate, and that the 
privilege is liable to be withdrawn if exporienoo sho\TO 
that it is being abused, or that the revenue is suffering.” 


We learn from the report on the cotton production and 
trade of the North-Western Provinces and Oudh for the 
year 1881-82 that the season was, on the whole, a very 
favourable one, and that the outturn was greater than that 
of the preceding year, Tlie total area under cotton 
during the year under report was 16,37,364 acres, as against 
12,70,121 in 1879-80, and 14,19,042 in 1880-81. Of the 
total of 16,37,364 acres, 3,88,650 acres was land richly 
manured, 6,27,667 land ordinarily manured, and 6,21,847 
was poor land. The average ruling prices of cotton retained 
for local oonsumption was lower than in tho preceding year, 
as will be soon from the following table : — 



PRICES PER MAI7ND (OT 821bs.) OOTTOIT. 


1881-82. 


First 

quality. 

Second 

qujdlty. 

Third 

quality. 


R. A. P. 

R. A. P. 

R. A.P. 

For North -Western ProvlnceidlstrlcU .. 
For Oudh districts . , 

U 1C 4 
16 14 0 

16 8 0 
16 11 0 

1 

13 11 7 

14 12 0 


1880-81. 


B. A.P. 

♦ R. A. P. 

^ R. A. P. 

For North-Western Provinces districts . . 
For Oudh districts . . 

17 14 C 

18 10 11 

17 0 10 
17 4 7 ' 

16 8 6 
10 8 7 


The average ruling prices realised for cotton exported 
were also lower than in the year previous. 



Febroftiy 1, 1883. 


THE INDIAN ftHBIOTOTUBIST. 


45 


The total estimated value of the oottou crop for th 
North-Western Proviuoes and Oudh is put down a 
Ks. 2,19,48,462-3-5, made up as follows : — North-Western 
ProvincoB, Its* 2,15,69,826-14-8 ^ Oudh, Ks* 3,78,635-4-9. 
The gross exports of 1881-82 wore 13,45,249 maunds. 
valued at Bs. 2,01,02,798, os against 11,97,920 maunds, 
valued at 1,82,97,980 in 1880-81. Of the total exports, 
9,02,562 maunds were consigned to Calcutta, Of thi 
amount Agra contributed 3,08,967 maunds, and Cawnpon 
4,20,783 maunds, the balance being contributed by other 
districts. 

From experiments made at the Oawnpore Experimental 
Farm in the cultivation of Hingunghat cotton and of the 
varieties of American cotton known as New Orleans and 
Upland Georgian, on two classes of soil, light loam and a 
heavier loam, against two varieties qf country cotton, it 
would appear that for light poor soils the indigenous cottor 
is by far the most profitable, and that on better class soils 
and with careful cultivation New Orleans cotton can bo 
grown with success and profit. 

The resolution on the forthcoming International Ex- 
hibition to be held in Calcutta has been published. 
iSie Lieutenant-Governor of Bengal considers that the pro- 
ject, launched by Mr. Jules Joubert, is likely to have a very 
important effect in developing and promoting the commer- 
cial prosperity of India, and he has therefore accorded his 
sanction and support to the imdertaking. The recent Ex- 
hibitions in Australia and other Colonies succooded in 
giving commerce an impetus, and a like result is anticipat- 
ed for Indian trade, when the attention of foreign countries 
is drawn to the great natural wealth of this country ; and 
03 the co-operation of Local Governments and Administra- 
tions has been invited by the Government of India, there 
is every reason to believe that the collection of Indian 
articles will bo as complete os possible. Mr. Jules Joubert 
is an experienced man in such undertakings, and no doubt | 
exists as to his ability to bring the undertaking in India in 
a successful issue. The 4th of December next is the date 
fixed for the opening of the Exhibition, and both a general 
and an executive committee for Bengal have been 
nominated. 

The exhibits will be divided into ten sections, as 
follows : — (J) Fine Arts ; (2) Education and application of | 
liberal arts : (3) Health ; (4) Furniture, and other objects 
for the use and decoration of dwelling-houses and other 
buildings ; (5) Fabrics, including apparel, toilet requisite.s, 
and other objects of personal wciu' or use ; (0) Jtaw pro- 
ducts, and manufactures from products not included in 
other sections ; (7) Machyiery and implomtuits ; means of 
transport ; appliances and processes used in the common 
arts and industries, including models and designs ; (8) 
Food products; (9) Agriculture and horticulture; (10) 
Ethnology, areluoology, and natui’al histoiy. Every fa<*.ility 
will be afforded to exhibitor.^ and their agents, in conm^c- 
tion with the transport, display, sale, and care of tlnur 
exhibits, and the utmost precautions will bo taken to 
preserve exhibits from injury, and to guard tin' buildings ; 
but no responsibility will be undertaken for damage or loss : 
and exhibitors must make their own arrangement for eftcet- 
ing assurances. Arrangements, with reference to liiachinery 
in motion, will form the subject of special regulation. < 'on- 
coming the arrangements with regard to spuee, it is 
announced that the ordinary charge will bo two hhilliugs 
for each of the first 20 square feet, and one shilling for each 
additional square foot Exhibitors desiring n frontage to 
any main avenue for their oases, can obtain it on ];ay)ncib 
of an additional five shillings per foot of such frojiiugc, 
irrespective of depth. The general reception of ai tides 
will commence on or before Ist October, and will ct'ase. one 
week before the opening. A special jury is to be'ajqHjinti'd 
for the awiird of gold, silver, or bronze medals or certi- 
ficates. The Exhibition will be kept oj)eii until about tho 
1st of March 1884. It will be hold, ,is w(' annonm*ed 
some time ago, partly in the Indian ]\IuHOiiin, of which a 
portion will be set free for the purpose, and partly in build- 
ings annexed to the Museum. These annexes will be com- 
menced immediately by the Public Works Department. 

The honorary secretary of the Calcutta Tea Syndicate 
has issued a oiroular, reminding those members who pro- 


^80 to send samples of tea to the forthcoming Amsterdam 
International Exhibition, that tho latest date now fixed for 
the reception of samples of the new season’s teas is tho 4th 
of February, after which date none ooxi l>e received* The 
Committee -are now able to state that Mr. Luther Hart, of 
the firm of Messrs. Bart and Sibthorp, tea brokers of 
this city, has been appointed to represeut the Syndicate 
at the Exhibition, and also to travel for the purpose of 
investigating the Bnssian, French, and other Europoati 
markets, with a view to encouraging trade in Indian tea, 
and obtaining tho fullest particulars with regard to these 
markets for the information of the Syndicate. 

Attention is called to tho notification made in the 
memorandum recently issued by the Revenue and 
Agricultural Department, in conjunction witli the Tea 
Syndicate. It is there stated that samples of new season 
tea may bo despatched by pai'cel post, addressed to the 
agent of tho Tea Syndicate, Amsterdam Exhibition, by any 
exhibitor who has sent an urigiiuil oousigomont. These 
teas will be substituted, at the exhibitor’s request, for those 
in the bottles previously despatched, but it must bo clearly 
understood that those who have not originally sent samples 
through tho Tea Syndicate cannot bo allowed this cou- 
oession. Samples of new teas must reaeli Amsterdam not 
later than 30th June, and nieasnrCB will be taken by tho 
Government to postpone, if possible, tho adjudicsition of 
awards for tea tintil after that date. 

Tlic committee will be very glad if a few half-chests 
of tea can bo presented to tlio Syndicate for distributiem 
in small packets at the Exhibition, and for consumption 
in the Syndicate allotment of tho Indian Court. 

The annual returns of cotton production and trade in 
the Central Provinces for tho year 1881-82, show that there 
has been a gradual decrease in cotton cultivation in those 
provinces during the last three years. The total area under 
cultivation during the year under repoi't was 666,031 acres, 
as against 756,136 iu ‘1879-80, and 682,902 in 1880-81* 
The season was very in}fa\'ourabie for C/Ottou produorion. 

[u tho Chanrla, Saugui, Dainoh, Chindwara, and Nimar 
listricts, the crop is reported to have been good and well 
ip to t he .average ; but in the districts of tho Nerbudda 
/alley uiid in tho Nagporo and Chuttisghur plains, it is 
iaid to iKue suffered very great, damage from the hoaty 
and c(mtiuuous rains. 

Tho conclusion wliieb it. appears to tho local Administra- 
on may bo derived from the fact of the yearly decrease in 
cotton ciiltivatioin is tliat cotton would seem to bo giving 
place to cereals in the agriculture of these provinces. Tt is 
said that, with the exception of the Wurdba, Chauda, and 
Nagpore districts, no other part of these provinces is 
[)ec.nliarly fitt(3d for tin' product itm of cotton, and it has 
been repoi*ted from some distriels lliat cotton cultivation 
is giving place to that of wheat and otlmr food grains, now 
(hat cotton can be imported at a lower price than formerly 
ruled for it. 

The total outturn of cleaned cotton during the year 
under notice was 173,*{28 cwts., and the average outturn 
])er acre was 511l»s. Those figuivs are higher than those of 
1879-80, when the total outturn was 165,760 cwts,, and 
the average per acre 241hs., hut much lower than those of 
the* year imnic'diately preceding, when the outturn amount- 
ed to 2G2.480 cwts., with an average of .501bs. per acre. Tho 
highest outturn obtained w^as in the Wurdha di-strict. where 
it amounted to 41,847 cwts., and tho Saugor district como 
next with an outturn of 30,141 cwU In the Nag])ore, 
.Inbbulpore, (Jhindwara, Nursingpor*", and Nimar districts, 
the outturn .aggregated 69,095 cwts. Elsewhere in tho 
prnvinoes the outturn was mure or loss insigTiificant. 

average ruling jirices of cotfon retaiiied for local 
consumption ranged from Its. 1 5 per cwt.. in the Ranger 
di.st.ri(5t to Ks. 32 per cwt. in the. Sumbulporc district, 
while tlie average prices realised for cotton c.xportcd was 
from Ks. 15 per cwt. in tho Raugor district to Ks. 28 per 
<*wd. in the Sumbulporc and BiIas[)orc dist.rictH. 

The total cslimatcii \idue of the outturn of crop tvas Jh. 
.30,84,26.3 as against Ks. 42,81,710 in 1879-80, mid Ks. 

63, 44, *300 in 1880-8J, As the season iv.as a very unfavor- 
able one for cultivation, tho great decrease in tho value of 
the crop may bo easily accounted for. Thoro has also, wo 
obseive, been a large decreaso in the total quantity of 
cotton exported from the provinces during the your 1881*82^^ 
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when oompared with the exports of^tbe twoprooediug years. 
Burieg the yaarti 1879*80 and 1880^1^ the exports atnotmt- 
ed to T0i,84S owta. and 174,689 cwts., rwihectiveiy, while 
during the year under report the quantity exported was 
only M,1§1 owta Of this, 76,W)6 cwta went to Bombay 
and the Berars ; 12,444 owts. to the North-Westem Pro- 
tinoes and Bengal ; 1,985 owta. to Cnttaek and the Bastem 
Coasts and 467 cwts. to the Oentral India States. The 
shares per oent in the total exports of the last three years 
taken by each of these plsioes were as follow :• 

Share jper oent. 

W9^$, 1BS0-8U 

Bombay .51 16 B4-5 

K.-W.P. and Bengal . 46-6 85 13 

Ontna India . 0*5 8 0 5 

Oattaok and Bast Coast , . 2 1 2 

Thx Planim^ GcuteUt says “ Amongst the articles of export 
enumerated in a recent repoit from SLiung-chow is one under 
the name of E!6uch*a. This is described as a preparaticm for 
adulterating tea. The name El^uch’a, meaning root- tea, is an 
abbreviatioii of ljd*t6Hdi6ug*r@u, or BfyopkyUmi calioinum^ the 
Obinese ten% which implies that the leaf when it falls develops 
a root, being intended seemingly as descriptive of the charac- 
tertiitio manner in whioh this plant can be propagated. It 
grows abundantly on roadsides and waste places in the neigh- 
bourhood of Bliung-chow, and its thiek and deahy leaves are 
gathered all the year round. These are cat into strips, and the 
pieoeii exposed to the sun for several days, when, beliig still 
slightly moist, they are rolled up by hand so as to resemble 
tea, and after being completely dried, ai-e ready for export- 
ation. It is satisfactory to know that the export of this spuri- 
ous tea, whioh is said to go mostly to Macao, is but a small 
one, the total in i860 having been 180,939 piculs, valued at 
1,143 taels. 

A TttUli has, it seems, been made of a new maohiue, patented 
by Messrs. Death and Ellwood, for extracting fibres, and we 
underttand that it has proved thoroughly saccessful. The 
imvel feature in it is that the dirt is washed and winnowed 
fi*om the fibre os it passes through the macln’ne by a jet of 
water and a fan, and so, by a single jirocess, the fibre comes 
out clean and ready for use. It has been tried upon aloo loaves, 
plaintain stems, and hemp, and has, we are told, succeeded 
with all, but especially with the two former. We may mention 
that it is of small compass, and costs less tlian ^£40. 

EaoM statistics which have just l>een compiled, it appears 
that the production and export of wln*at on a great scale is a 
comparatively new business in the United States. About 
forty years ago, a considerable quantity was imported from 
Europe, and in the five fiscal years ending June 1840, the ex- 
ports were only 1,842,841 bushels. By 1880, however, the 
aggregate exports had risen to 16.3,252,725 bushels ; the exports 
of flour for the five fiscal years ending in 1826 amounted 
to 4,461,364 barrels, or 99‘6l per cent of the total of wheat 
and flour exported. The percentage of flour steadily decreased 
from that pei’iod till 1880, When it was only 15*2 of the whole. 
Last year it once more rose, Mr. Edmonds, who compiled 
these statistics, is of opinion that the proportion of flour ex- 
ported will steadily increase in the future, owing to the 
popularity of the American article, and the necessity of finding 
a foreign market for the growing o\itput of the mills. The 
history of corn in the United States dates from the year 1611, 
when 30 acres were planted by the James Biver settlors. Now 
the fields amount to 62,000,000 acres, yielding 1,600,000,000 
bushels and upwartls annually. The exports of coni, compared 
with the whole crop, are small, but a great deal goes out in 
the form of meals. The exports for the seven years, 1876 to 
1882 both inclusive, were 624,680,620 bushels of corn, which 
was 168,000,000 bush els more than the combined exports during 
the preceding 66 years. The total of tlie six principal grains 
raiseil in 1880 was 2,718,193,501 bushels on 120,t>26,280 acres. 
In 1881, though the acreage rose to 123,387,770, the yield was 
650,000,000 bushels less. 


Thb ix50tma44on fivoA as tiie sotMit gtltta^ifoha, 
and the iikiportaiioe df protooling and hf diilkeiixgplanto^- 
duotng it in appit)prkte fills a notowottby port of the 

report on the progi^ and condbdoh of the Bbyol Gardens at fcew. 
The time cannot be far distant, the report te))s ns, when the 
natural sourceii of gntta*percba will be definitely us^ up. tTn- 
like caout^ouo, which is derived from mitky-^juioed nWls of 
many natural f amMieg, gutto^pmreha iq>pem to be only yielded 
by species of the principal soiree in Malaya being 

the plant now known as Dkhopm gutter Much requires to 
be ascertaiAed wHk relerenoe to the trees yielding Bornean 
gutta-percha, and much, in view of the foot that the ** running 
out of existent natural souroeecf gutta^pSk^ event within 
measurable distance,’* remains to be done In protecting the 
foreste and in developing the culture of the trees in appropriate 
localities elsewhere. First of ail, however, it is necessary to 
know for certain what are the trees which yield the precious 
Juice, and to do this suitable specimens in a fit state for 
botanical analysis and determination should be procured. It 
is obvious, or ought to be, to practical men intent on develop- 
ing such sources of industty, that the accurate determination 
of the plant is the fii’st thing to be done, and nowhere can this 
be better done (if proper material be forthcoming) than 
at Kew. 

Mb. Liewis F. MuiRHsao, Kiloreggan, writas as follows 
on the subject of the oHgin and practice of Ensilage 

“ Sauerkraut 1 Sauerkraut 1 Yes, that’s it ; what is good 
for man is surely good for beast. I’ll try it anyhow.” So thought 
an old Gorman farmer one wet season upwards at eighty years 
ago, only in carrying out his idea for cabbage he substituted 
cut grass, clover, and vetches, omitted the pepi)er-corus, and 
used a pit in the ground instead of the family barrel or crock 
(irdme hagen), 

“ Some year's after such words as ‘ Salzf utter* (sated fodder). 

* Sauerfutter’ (pickled fodder), and ‘ Viehsolst’ (cattle-salad), 
might be heard among the fanners of Germany and East 
Prussia, where the practice first obtained a hold, thereafter 
being carried by emigrants as far as America, and gradually 
finding its way among t)je Dutch and French nearer home. 

Mr. TlIOM^s CiiRiSTr, F.L.S., of Feiiduu-ch-stroot, London, 
w^hose work in connection with new commercial plants 
is well known, has issued a note regarding the kola- nut 
tree, in which ho says : — “ I introduced the kola^nut 
{Stcrcalia auninwuUa) into England about eight years since, 
and it has lately been subjected to European analysis, 
and the result obtained make it exceedingly likely that 
a large European demand will soon exist. It has beCn 
found to contain the same active princij)le, rtj., caffeine, and 
more of it than the best coffee, and to contain also the same 
active principle os cocoa, but less fatty matter. Possess- 
ing the same qualities as these favourite l>everages, it only needs 
proper treatment to develop a special flavour, and it would 
then probiibly be able to compete suooessfuUy with those 
beverages. The nuts are used to form a refreshing and invi- 
gorating drink throughout a large portion of tropical Africa, 
their use l^eing said to support the sti'ength, allay inordinate 
appetite, assuage thirst, and promote digestion, and to render 
those using them capable of prolonged fatigue. The Negros 
prefer them to tea or coffee, and when they can obtain 
kola-nuts will not touch coffee. Dr. Daniell says of them ^ It 
would be difilcult to find any product u^hich ^sottatinues such 
an important article of commerce in Soudan as the kola^ 
nut.*’ Wherever the Negro has been transplanted to a foreign 
country he luis taken the kola-nut with him. 

As a medium of exchange for the produots of Central 
Africa, no article could be more advantageous, and on this 
account alone the tree will well repay oultivationi Moreover, 
if once introduced as a beverage in civilised countries, the 
demand for it would soon become enormous. ' 

I hove recently been informed by Mr. Eapeut, a well-known 
sugar- planter of Jamaica, that the Negros use the kola-nut 
as a remedy for drunkenness ; that swallowing a single nut, 
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grottnd up wwi mA» toto a o*f Pwte with water 6r 

spirits»na ligu ler iutoqiieiition rtmaiiui haif-an-hour aifterwards. 
CoDflm^^tory tw« property in the Jcola-nut ia girea 

l>y ^ Mr» W aleoholic drinks do 

not prod^oa iutpaicating effftote when the kola-nut is oaten at the 
ftometime. ItappeanM^wefoiPflitl^t theeraviiigfor dr^ 
is «auh a strong iueeutive to drttakennessi may be subdued by 
the use of thb! valuable stimulant wi tonic, aa after chewing 
kola-nut groat disinclination is felt to a41 forma of alcohol It 
lias also been found to possess a beneficial action on the liver, 
its continual use prevei^ting attacks of despondency, to which 
negroes are peculiarly liable. Dr. Daniell record a case of 
this kind in whicb the kola-nut put a stop to an epidemic 
of suicidal mania, which threatened at one time to depopulate 
the estate on Which it occurred. 

It is also used by the natives wlien in a low state of 
health, and suffering from the skin cracking and peeling on the 
hands and feet. 

Merchants on the West Coast of Afxica always have a stock 
of these nuts, which can be kept perfectly fresh in moss, and 
when they have a hard day’s work to do, they nibble at a 
nut during the day ; this enables them to go through their 
work without fatigue, and prevents sleepiness. 

I have just received from a native gentleman on the West 
Coast of Airica a fair quantity of fruit in splendid order, as 
fresh as if just gathered from the tree. 

Planters will be able to send them off for seed at once to 
their estates. 

Some have been sent to the leading medical men in London 
for further experiment, and I am endeavouring to ascertain 
the beat plan of preserving their medicinal properties. 


In the December number of the AgricuUuritt for 1882, we pub- 
lished a letter of a correspondent regarding the crashing of 
rauatartl seed and the extracting of the oil. We have made 
enquiries regarding the presses in use, and Dr, Hugh W. Mc- 
Cann, the officiating Secretary of the Bengal Economic Museum, 
has been kind enough to favour us with a note, in which lie 
says 

There is no information to be had in the Muaeum files. An 
elaborate desoriptioii of oil presses, as employed In Europe, will bo 
found ill Ure's Dictionary uuder the article Oifw, but I fancy none 
of these European presses have been introduced into India. I 
rsfor you to Powoira Punjab Products I, p. 431, and to Dr. M. C. 
Cooke’s report on the oil, seeds and oils in the India Museum, pages 
3 and 4, for remarks on the possibility of introducing the simpler kinds 
of Euro])eau oil presses, or some modification of them, into India. 1 . 
heard on enquiry that Messrs. Kliotter Mohun By suck and Sons, ' 
of 3, Prosonno Coomor Tagore’a-sti'eot, ha<l patented an iraprove* 
ment on the native oil press worked by steam, and I applied to 
them for particulars. They Imve sent the reply, of which 1 
enclose a copy. Your correspondent states that the outturn of 
oil by a native press is about 3 waunds a day. Messrs. Bysack 
and Sons state that the ordinary native oil nulls crushes mas. 1 >5 
of oil^seeds in 16 hours, whilst their patent press crushes 
Bazaar mds. 2*10 in 24 hours, or nearly twice as much. The 
oil extracted would, of course, be considerably less in weight than 
the oil'Sood pressed : so that the fimires supplied by Messrs. Bysack 
and Sons ore very oouoiderably less than those of your corre* 
spondeut. 

The following is Messrs. Khetter Mohun Bysack and Sons’ 
description of their patent oil mill : — 

A pair of our oil mills takes up a space of 6' x 10'. The mortar 
is made of wood, and the frame on which it works is made of 
oast-iron, having a step and a bevel wheel fitted on to it. On the 
beved wheel the wooden mortar is attached, and on the side of the 
frame Uiere is a block, in which the pinion pulley shaft works, and 
which works the wooden mprtar. Tuei'e are also attached to the 
frame two tie rods whloh hold the upright wooden square stand of 4" 
on which the friction roller box with rollers is attached. 

The two friction rollers press against the side of the mortar, and 
on the other side of the square stand of wood is a lever of iron, to 
'.. Jiich is attached a chain with a cap whloh holds the bead of the 

E estle and presses the oil from the seeds by means of weights 
uug at the end of the lever. 

The mortal is a block of wood hollowed out in a special form and 
bound with Wrought-iron bands. 

The pestle is of hard wood. In this there is a considerable 
advance on the ordiiftury primitive native oil mills worked by 
bullocks, which crush in 16 hours mds. 1*6 oil-seed, and which 
require three bullocks and a man for the working. 

Our patent oil mills are driven by an engine at ton revolutions per 
minute, and the power required is a quarter horse-power. 

The mills can crush mustard, poppy, til, linseed and coooanut 
kernel, and will crush iu each mill m hours mds* 2*10. 


The durability of our mills Is tbfe^ times greater than the primi- 
tive native ^Uls. The oonstructlon is slmpls and requires no founda- 
tion. ^ 

The mortar requires to be renewed in 6 or 8 months according 
to the qmility of the uroed x the pestle about every month. 

Ordinary and not skilled labour is reqiilrsdi and one man can 
look after the working of six mills* 


The establishment of an agricultural class In the ven^cular, 
for aemiudara’ sons at the model farm, Hyderabad, Sind, is, we 
think, an effort of considerable moment, which is likely, we 
ho|>e, in the future to make its infiueuoe felt ou Indian agri- 
culturists. There is no royal road to learning, neither is there 
a royal rood to t)ic improvement of indigenous mcchods 
in agriculture. This end may be approaclied from many 
sides and worked at in innumerable ways, all tending towards 
the same result. Of all the means used hitherto in 
India to make some sensible impression on native agri- 
culturists, the establishment of a class for zemindars, such as the 
one noticed alK>ve, is in our estimation the most promising. 

Colonel Bladen, the Commissioner of Ajrakan, found the 
pepper vine growing wild in the Sandoway district, aud a farm 
under Gk>vemment auspices was started at Sandoway hist yoivr, to 
see if it was possible to introduce a new article of exjiort for the 
Arrakan division. The cuttings of the pepper vine grow readily, 
but it takes three yearn for them to. bear fruit, when they usual- 
ly last for seven or eight years. The Sandoway farm couaiats of 
623 acres, and by 1885 it will be possible to judge of tlie commer- 
cial success of the undertaking, which, as but little labour is re 
quired after the first year, should suit the Burmese admirably. 
Probably the pepper vine would thrive equally well in other parts 
of the province, and it would be easy for an acre or two of cattings 
to be planted in places where Government already possess experi- 
mental gardens, such aa at Magargee on the railway line to 
Prome, at Pahpoon, where the Deputy Commissioner baa already 
successfully grown sugai’cane, coffee, aud, we believe, tobacco, aud 
at Tounghoo, where Mr. Petloy, a private gentleman, has a plan- 
tation of coffee, tea, cinchona aud potatoes, situate on the eleva- 
tion of about 2,500 feet above the sea. It is on such hills — and 
there are many like them in Burmah— that the Eurasian Associa- 
tion of Madras might profitably assist some of the race to make 
a new stiirt in life. The climate is good, and for the tropics 
fairly cool for nine months out of the twelve, while almost every 
description of crop could be profitably raised, or farm produce 
wliich would be easily brought to a good market. Will the 
project of sending butchei’s’ meat from Mysore to Madras, where 
it is cheap and abundant, ever succeed '< In this province, where 
good meat, milk, butter, eggs are much more expensive, there 
are good openings for industrious East Indians in this line. 

We desire to call the attention of our readers to the letter on 
Divi-Divi which appears iu our columns, aud to tlio extract on 
the same subject which wo reproduce under “ selections”. Notes 
ami letters on the same topic appeared in our columns on the 
following dates— July 1881, page lUlj December 1881, page 349; 
July 1882, page 242 ; and March 1882, page 69. Actual 
experiment seems to have placed beyond dispute the very 
su>)atantial returns which may be obtained from carefully 
planted tracts of land sown with Divi-Divi. What, however, 
seems to be wanting is a variety of experiments under different 
conditions of soil, general treatment, &a, in oi'der to establish 
conclusively the best methods to be adopted in perfecting and 
extending this very promising product* 


Rkfoetinq on the trade and commerce of Rio Grande del 
Norte, &c., Consul Bolsham says that India rubber does not 
appear to progress aa it promised, the ultimate extraction show- 
ing tliat the ^natiffobura ( Hancomm speciom ) has become 
exhausted, the reason probably being that the land where they 
grow is very dry, aud different from the land in the provinces of 
Para and Amazon. 


An interesting paper v>n the food value of cotton-seed was 
recently read by Professor Gulley before the Society for the Pro- 
motiem of Agricultural Science at Montreal Estimating the 
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cotton seed at 10 canta per bushel, and oat straw and coarse hay 
at 10 dollars por ton, the average cost of food consumed per 
head per day of cows experimented upon during the post winter 
was 7 3-lOth cents, cows averaging one and-a-half gallons of 
milk per day. ^ One steer, fed for beef, weighing 700!b, when 
shut up gained 200Jh live weight, or an average of over 4jlb 
per day, consuming an average of 14 4*'10lt) of seed per day, 
md Ulb of straw and hay. Average cost of food i>er 
day not quite ten cents. Other experiments, pursued at 
the State Agricultural College of Mississippi, showed that boiled 
i!Otton«seed, with any kind of straw or hay, would cause cattle 
to fatten rapidly, no matter how poor in condition. It also 
makes very rich milk, the oil of the seed seemingly appearing 
in the milk in the form of cream. The quality of the butter, 
however, when the cows are fed largely on cottou*seed, is 
]XK)r. 

The International Agricultural Cattle Show, which will take 
pine© in Hamburg ill July 1883, promises to be a very ex- 
tensive one. The board of management, in framing the pro- 
gramme of the exhibition, has taken into consideration the 
different suggestions which have been supplied from agricultural 
societies in Germany and other countries, as well as from 
private breeders, and having in this way given general satisfac- 
tion, has received support from all parts of Germany. Some 
doubts which have been expressed by German lialf-blood horse- 
breeders, have been removed through an alteration in the pro- 
gramme. Very favourably has that part of the programme been 
received by the breeders of hoi’ses and cattle, which enables the 
juiy to award prizes, which were originally intended for one 
kind of cattle, to another of which there may be a greater num- 
ber. At a meeting of the East Prussian horse-breeders, which 
took place in Insterburg on the 28th October, it was resolved to 
send East Prussian horses to the exhibition. The breeders 
from all parts of Germany, north ns well (is south, have signi- 
fied their intention to send their cattle to the exhibition. But 
not only in Germany, but also in other countries the exhibition 
is receiving particular attention. Committees have been formed 
in England, Austria-Hungary, Bolgium, Holland and Sweden, 
&c., to promote the interests of the exhibition. The breeders of 
Switzerland are going to send their produce (udlectedly, and the 
government of the couuti’y lias expressed it willingness to pay 
their expenses. 

The Council of the Royal Agricultural Society of England have 
at their meeting of the 1st November chosen six of their mem- 
bers to represent England at the Hamburg exhibition, .uul to 
promote the interests of the English t^reeders. As regards Emncc, 
the Ministre d’Agriculture has taken in hand liimself to induce 
the French farmers to take part^ and the Consul Gmieral in 
Hamburg, ("ount dc Pinn do Hainl Diiiier, takes great inlerest 
in the exhibition. Kussian farmers have already sigui lied their 
intention to send horses to the show, and American j)apcrs are 
warmly recommending it to the farmers of that conul ry. From 
all these consideratioiis, it seems certain that the work which 
has been taken in hand by a number of citizens of the old Hansc 
town is likely to be a succors. Whether breeders of Tndi/in callle 
may be induced to exhibit is a matter for speculation ; sr> far 
we are aware, there is not much likelihood unless tlie Govern- 
ment should lake the matter up. 

The Ceylon Ohaerm-hris the following : — “ The notice of Fatlu'r 
Pollans benevolent attempts to establish the silk industry in 
Ceylon, led us to peruse with freflh interest some notices of 
Sericulture in Bengal and Mysore, whicli we found in the 
Indian Agricmlturiat. For the greater portion of lialf-a-ccntiiry 
now, we have followed the history of experiments to revive 
what was once an important industry in India. Failure in 
every case, or at any rate, the slight imi)rovement whicli 
has resulted from Urge expenditure of time, attention, 
and money, seem due to one cause— the inability of the 
Indian })ea«ai)try, from want of intelligence, or want of 
care, or both, to spin the silk into decently even thread. 
It is clear, therefore, that if Europea^ia do not take up the 
enterpriflo of introducing and keeping up a stock of siipeiior 
yfovm, and unless the ludiau peasantry can be induced to spin 


ihe ooooona into thread more carefully, the enterprise must 
come to bean end. It seems to be at present kept alive only by 
the demand for fioss silk. The great question as regards Ceylon 
is— Are our labouring classes, who are likely to be employed 
in breeding the worms and spinning the filatures of such a 
superior stamp, physically and intellectually, to the wretched 
Bengalees, that real and steady good work can be expected 
from them ? We should like to hear the experience of Father 
PaJla and others in this respect. 

The latest use to which the kola-nut has been applied is the 
manufacture of kola-nut beer. The maker claims for this beer 
that whilst it is warranted to be non-intoxicant, it contains far 
more sustaining and stimulating power than an equal quantity 
of Bass or Allsopp's* brew. It is certainly a very palatable 
drink, and if the temperance party should take it up, theie 
need bo no doubt of its success. S, amnunata grows 
nl)out forty feet high, and bears pale yellow flowers spot- 
ted with purple ; its leaves are about six or eight inches 
long and pointed at both ends. Under the name of 
Mat or Mlaf or goora-nuts, the seeds of this tree are 
extensively used na a sort of condiment by the natives of 
Western and Central Tropical Africa, and likewise by the 
Negroes in the West Indies and Brazil, by whom the tree has 
been introduced into those countrieii. In Western Africa the 
trees grow mostly in the vicinity of the coast, and an extensive 
trade is earned on in kola-nuts with the natives of the interior ; 
the practice of eating kola extending as far ns Fezzan and 
Tripoli. A small piece of one of these seeds is chewed 
before each meal as a promoter of digestion ; it is also supposed 
U) improve the flavour of anything eaten after it, and oven to 
render half -putrid water drinkable. There are several varieties 
of kola-nuts ; the common kind has an astringent taste. 
Powdered kola is applied to cuts. 

The VamUrland reports that “ the company of 

Hutch capitalists, who hav^e undertaken to open up for trado 
and industry the 32 islands in the Malaccas known as the 
Bakian grouj), has a promising future before it. This com])aTiy 
began operations on the Ist January 1881, Since then, a 
fishing village there, fixed upon as head-quarlers, has been 
transformed into a town, with hospibil, warehouses, &c., and 
5,000 piculs of dammar have been collected for export this year 
to Europe, valued at 160,000 guilders. This gum will for the 
j)resent be the principal export article therefrom, the quantity 
available being so great that the ■ company (counts u})on being 
able to export from the beginning of this year 2,000 j)ic\ils of 
dammar per month at the ])rice of 30 guilders each, thus re- 
ja’esenting a value of 720,000 guilders a year. Even at this 
rate, it is said that years will elajwe before the old stock can be 
cleared away ; nature meanwhile accumulating fresh supfdies. 
The second product of im]K)rtance is sago, which can bo had 
for the mere taking, the trees yielding this article forming 
extensive forests. Next year the company intend to lay out 
''oliec, cocoa, and clove j^lantations, with coolies from Java, 
the islanders, from their fewness and laziness, being nnavailable 
for labour.” 

Sjr J. B. La WES, B.art., writes ns follows on ensilage 

I h.ive recently received from the Uniteil States a pamphlet 
cont-aining an account of experiments with ensilage, carried out 
at the Agricultural C'olleg© at Lansing, Michigan. Although 
these experiments have been conducted with much care and at 
conshlerable expense, it has not been thought necessary either 
to weigh or analyse the maize as it was placed in tlie silo. We 
are, therefore, coiaj>elled to draw our conclusions as regards 
these [mints from the general analysea of maize in flower, and 
compare them with the composition of ensilage as given in the 
pamphlet. 

The ensilage used in the feeding experiments, as analysed by 
Professor Nt?al, gives the following constituents 

Water ... ... ... ... 82*27 

Ash ... ... ... ... 1*94 

Carbo<hydraU« ... ... *.* 8*08 
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The atudygia of tho green xaaize, ae gim by Dr. E. Wolff, 
are as follows 

Water ... ... 82*0 

Ash ... ... ... ... 1*1 

Carbo-hydrates ... ... ... 10*0 

We see^ therefore, that while the ash has greatly increased, 
the carbo-hydrates have very much diminished. 

In the Journal of the Cfmvioal Society for the present year, 
there is an article by 0. Lechartier on the modification which 
green fodder undergoes when preserved in pita. The analyses 
were made upon maize and clover. In the unfermented maize, 
100 parts dry contain 26 parts of starch and sugar ; after 
fermentation, 16 parts. In 100 parts of clover before fermenta- 
tion he found 19 parte of sugar and starch ; after fermentation, 
7J. Alcohol and carbonic acid are found in considerable 
amounts in the fermented material ; there appears also to be a 
small increase in the fatty matter of the fermented material, 
but whether this is a food product is not known. 

In the experiments upon the feeding properties of ensilage 
carried out at the New Jersey experimental station, four cows 
were selected from a herd for experiment. For a period of 
twenty-eight days all received exactly the same amounts of food, 
consisting of clover hay, wheat straw, brewers’ grains, cotton 
seed meal, and turnips. During this time No. 1 gave an 
average of 23ilbs. of milk daily ; No. 2 gave 26*llbs. ; No. 3, 
26*6lbs. ; No. 4, 24*llba. 

In a second period of twenty-eight days the cows Nos. 1 and 
2 were fed with exactly the same food as before ; while Nos. 3 
and 4 received the stime, with the exception that lOOlbs. of 
ensilage was substituted for 401b. of turnips. 

Under the same diet as befoi'e, the cows Nos. 1 and 2 in- 
creased their daily product of milk IJlb. and lib. respectively ; 
but those which received the ensilage showed a trifling decline. 

It will be observed that the only change in the diet of the 
cows Nos, 3 and 4 in the second period, was the substitution of 
‘lOOlbs. of ensilage for 40lbs. of turnips. The description of 
turnips used is not stated, but the dry matter in the 40lb8, 
would not amount to more than from 3 to 61bft. ; while lOOlbs* 
of ensilage would contain IBlbs. of dry matter ; and this large 
increase in food we find wtis followed by a slight deeliuo in milk, 
.and yet ensilage is said to be fibovu'; all things suitable to the 
pro<^luction of milk. 

It is stated further that the total cost of gi-owing an acre of 
Indiau-corn, including cutting it up and putting it into the silo, 
amounted to 41*81 dols., or about ;£8 M.'J. ; and that the weight 
of the product from the silo was 40,0001bs. Assuming that 
lOOlbs. of ensilage was ecjual in its milk-producing power to 
401bs, of turnips, about 7 tons of turnips would be equivalent 
to 40,000lbs. of maize. But surely 7 tons of tuniips can be 
grown for a less cost than £9 I 

I am quite prepared to believe that ensilage is a success in the 
United States, but, for some reason, which it is not iu my 
power to explain, the evidence brought forward at present, as 
derived from experiments, is not so much in its favour os we 
might expect, and we Have certainly no crop in this country 
which could be compared with Indian corn as adapted for the 
process. 

I submit, therefore, that the evidence at our command at the 
present time does not hold out much inducement for those 
engaged in agriculture in this country to enter uj)ou the con- 
struction of silos. 


From a recent report on the trade of Pei*8hi it seems 
that silk, once the staple produce of the country, is not 
likely to maintain its position much longer. Owing to 
the silkworm disease, which destroyed crop .after crop, 
the peasantry of Ghilan have turned their attention to the 
cultivation of rice, which, as a ci*op, seems to suit them Ijetter, 
as it requires leas trouble to cultivate, and is, moreover, iu itself 
an article of food upon which they principally subsist ; it is also 
extensively exported to Russia. Another article which has 


I replaced silk is opium. In germanshah until ten years ago the 
cultivation of opium was very limited, not exceeding 676lbs. a 
year, required for local consumption. Last year's crq) yielded 
about 13,6001ba., and it was expected that this year's would 
realise double that quantity, but it was affected by cold, and 
consequently did not realise more than 9,460lba From Ispahan 
it is reported that this year’s crop has been partially injured by 
cold, but that it is richer iu juice than that of the *preoeding 
I year. No change or improvement, it is stated, has taken place 
in the preparation of the drug, beyond a large admixture of oil 
introduced to suit the taste of the Ohineas, the proportion being 
about 6lbs. or 71bs. to each chest of 1411b8. Very low prices 
were obtained in foreign markets fm* Persian opium last year, 
in consequence of which it is said by some that unless prices rise 
in China the poppy cultivation will not be farther extended. 
The drug is prepared at Ispahan, Shiraz, and YesstL After 
being dried in the sun it is manipulated. That destined for 
China is mixed with oil ; that sent to London is exported in 
its pure state. Persian opium is reported to have lost in the 
estimation of the Chinese ; from this it may be inferred that 
adulteration must have considerably increased. In ghoraisan 
the cultivation of the poppy lias increased tenfold within the 
last ten years. It grows everywhere in cold as well as in hot 
districts ; every landed proprietor cultivates it, and it may be 
said that ono-oighth of the entire produce of Khorasaan is 
poppy. In Veza it seems that this year's crop suffered much 
from cold, resulting in the produce of about half last year’s 
crop. The oil used for mixing with the drug destined for China 
is linseed oil. 


At the instance of the Government of India, the Superfntendente 
of Government Farms, Sydapett, and of the Central Jail, 
Coimbatore, were colled upon by the local Government to oonsider 
and report upon certain papers regarding the oultivation of cotton 
of the natural khaki colour. Mr. Roberteon, the superintandent of 
the Farms, in replying, has forwarded eamples of Nankin cotton 
in the seed, and the clean lint, and states that the cotton has 
been grown in this Presidency as a botanical curiosity for upwards 
of fifty years. It was orignally imported from China, where the 
fabrics mode from it are in great demand for their cheapness and 
durability. At one time largo quantities of Nankin cloth were 
exported from Cliino, but its export has now almost ceased, Mr. 
Robertson does not think the crop is grown anywhere in this 
Presidency except on a very small scale, but ho is putting an acre 
of land under the crop, and this should in four or five months give 
enough seed for 20 or 25 acres of land, which will probably suffice 
for cxporimental trials. Mr. Grimes, Superintendent of the 
Coimbatore Central Jail, reports that from two seeds he was enabled 
to plant at different times twelve acres of land. It is a hardy 
description of cotton grows, in any jail, is perennial, and gives 
more than one pickuig a year. TIjc plant in the field grows to 
a height of about eighteen inches, but In favourable localities it 
grows into a large bush, quite four feet in height. He has submitted 
for inspection some of the cotton in the pod, some hanks of thread 
spun by the convicts from it, and samples of cloth made therefrom 
in tho jail. Brigadier-General Clerk was supplied with some of 
this “ Nankin ” cloth to try its suitability for the summer clothing 
of troops. Owing to recent orders of Oovomment putting a stop 
to miscellaneons manufactures in jails, Mr, Grimes rooted up the 
last field of this cotton, which was planted In 1879, as he thought 
there would be no further use in cultivating it. He has, however, 
means of obtaining seed and can recommence fts oultivation if 
necessary. Ho believes it is not cultivated by the ryoti hi the 
Coimbatore district, but is told that it is so in the Thinevelly 
I district. Its great drawback is Its shortness of fibre, and Mr. 
Grimes is anxious to obtain fresh seed from Chunar or elsewhere to 
ascertain whether it is superior to what he has grown. It will be 
thus seen that the citltimtion of this cotton has passed beyond the 
experimental stage In this Presidency, and the Government of 
India have now an opportunity of pronouncing on the merits of a 
sample of tho cloth made from it at Coimbatore. A supply of 
Cbnnar seed is to bo procured in order that its identity with this 
cotton may be established. Meanwhile tho local (Jovomment, we 
hoar, docs not think ^hore is any need for cxtondeii cultivation 
here, bat that a supply of seed should be maintained for distribution 
to cultivators in the event of a demand being eventually eitablish* 
cd , — Madrae Times, 
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ARBOKICULTURE. 

( (htUimed fi’oni page IS^ Voh VJII,) 

S AL Wood i« nsed for cart wheels, and in most 16cRlities, 
ih addition to the wheels and njcles, tl^e fi^ame-wovk oC carts 
and shilframs, and rough work, is made of sAlwood, SAlwood 
is not quite from attacks of white-ants, and b 41 planks, 
the thickest of its kind, will split under the sun, and if thin, will 
warfi; hut it resists decay under water remarkably well, for which 
quality It is extensively used for bridges made wholly of wood. 
^Iwood is not valuable for furniture, because it is not close 
grained, is not elastic, has no beauty in it, no laminations, and 
cannot receive high or any polish at all. It is a strong, durable, 
and rough wood. A century ago we had extensive forests of 
mature sdl in India, at the foot of the Himalayan niountaius, 
ascending up to 4,000 feet both in the territories of the British 
Government and those of the Maharaja of Nepal ; but they 
liave now been mostly used up, and replaced by wiplings of 20 
or 25 years old ; even these are constantly out down, where the 
British Government reserved forests do not exist, to supply the 
wonbi hi house-building. Twenty-five years ago mature sdl 
logs, 100 feet long with a maximum girth of 15 feet, were 
very common, Ijdng in heaps on the banks of the Gogra and 
Baptee, now altogether scarce owing to heavy indents by the 
railways for their buildings, and sleepers. I do not kuow 
what these railways will do when the old timber is workcnl 
out ; because the forests are exhausted of mature trees and 
the saplings will take 600 to 1,000 years in coming to ma- 
turity. Ski saplings grow fast enough in three year’s time 
under favourable conditions, and in the forest, acquiring a 
height of 30 to 40 feet, having very thick bark, no heart- wood, 
but mostly soft sJip-wood. In the Ci^iosmi forest in the G uruck- 
poro district, and some of the Oudh forests in the Kheri dis- 
trict, I have found afil growing along-sidc with Tcnnimlia 
^o 7 iumt 0 Mi X60 feet in height without a bough up to 140 feet. 
This tree grows from seed sown in June or July, can bear 
transplanting, but it grows better if tlie tap-root be not disturb- 
ed or mutilated. 

Natural Order, Comtjrtlaceae. 

Tfti’miimlia tomeutoaa (Hoxb.) ; H. Amna.-~X lofty, bust- 
growing tree, very corutnoii in the forests of Oudh .ind 
N.-W. Provinces, at the foot of the Himalayan moiin- 
taiiifl. It generally grows in the same forest with ^%orea 
rohuHta, ])refemng the same soil, climate, ami elevjitioii. The 
pith of the bark of this tree is beautifully red, containing tannic 
acid, much used by the Chamars residing in or near the boeat, 
in tanning le^ither, As(t7ia timber reHomblcs in colour the 
shiahum^ is somewhat blackish, but is much lighter and wantijig 
in the streaks found in shUhnni, Tl is neither strong nor 
temidouB, but can l>o worked wwily emjugh : fit for paunels of 
doors and windows. It cannot bear weight, and therefore is not 
sought after for beams and rafters. JiKoni logs are pretty long 
andtliick, I have soon trees 100 feet high furnishing good 
mature logs, mostly heart-wood, 60 feet long with a maximum 
diameter of 4 feet. The sappJings ami bmuches are inferior to 
sunlhoOf weak, and soon destroyed by insects. This tree grows 
fi*oin seed sown in J uuc or J uly. 

Natural Order, Sarotaceae. 

Bosnia latlfolia (Roxb.) ; H, wwtAwa.— The mahuwa tree is 
plentifully ' found in many parts of India. In former years 
Oudh was well stocked witli this tree. Mahuwa is generally 80 
feet high with a girth of 12 feet near the ground. Spirit is 
manufactured fi'oni the fleshy corola, also forming foo<l for 
cattle and man ; the seed ia oleaginous, from which excellent oil 
can be expressed for the manufacture of soap, and the timber, 
tliougU not suitable for furniture-making and other nice works, 
is good for well curlw, door-posts, and paunels for doors ; it mn} 
also be converted into Iwama for buildings : no raftenji, however, 
can be mode, because mahuwa wood of small girth is very weak 
and not able to l^eur much weight. This tree is raised from seed 
sown iu June or July. Goats feed on mahuwa leaves. 

Natural Order, (.'ASAimit. 

Casuaraia equUiifolia (Fomter).— Tliis tree is a native of 
India, East Africa, and Various other jmrts of the world. 


The height is lofty and the girth pretty thickt but the 
wood is not valuable for any other than purposes 
of fuel, affording great heat and little ash, well adapted 
for glass manufacture. C is content with 

liumid sandy soil, where it will glow fajst enough and afibrd 
abundant supply of fuel iu 12 or 16 years. 1 have raised this 
tree from seed sown in J uly, which have attained lofty heights 
in 20 years’ time. They are growing in poor sandy soil at 
Lucknow. 

Natural Order, Amentaceck. 

Alnuci f/lutiiwsa (Gaertner). — ^The ordinary alder tree of 
Europe and parts of Asia. It is 70 feet high, with corre- 
sponding thick stem. The wood is strong, durable, and 
wateri)roof, excellent for umler-grouud works. Charcoal obtained 
from the wood of thin tree is considered one of the best for 
gunpowder. Grown from seed sown iu September or October. 

(Jastanca sat tea (Miller). — This tree, of prodigious size, is very 
eligible for introduction into India. It is a native of South Europe 
and the temperate parts of Asia, and therefore will grow well in 
the lower Himalayas, and tracts at the foot of these mountains, 
Such as Assam, parts of Bengal Proper, Oudh, and the N.-W. 
Provinces. Its common English name is sweet chestnut tree,” 
ao named on account of its sweet edible fruit. Baron MUeller 
states that a sweet chestnut tree growing on Mount Etna 
has acquired the great size of 204 feet in circumference of the 
lower stem, and in other localities diameter of 10 feet of tho 
stem in very common. The timber of this tree is finely 
laminated, is elastic, strong and durable, and capable of receiv- 
ing a high polish ; heiico desirable for fimiitures and other nice 
work.s. Forestfl formed of this tree are capable of affording 
material help in inaiutaiuing live-stock with the edible fruit 
in yeai's of scarcity. The wood also forms choice fuel where 
it cannot find any other use. Raised from seetl sown in 
September or October. 

Natural Order, Santalacrce. 

Santalmi allmm ct S, rithnm (Linne) ; H, chaiulan^ B. 
chondon. — Tlie white and red sandalwood trees, so named from 
the colour of the wood. Small trees 30 to 40 feet high, very slow 
jin growth, ;uid ornamental in nppcarance. The white sandal - 
* wood free is more common tlian the rod. T have found small 
trees of both the species growing iu large forests iu Oudh 
and the N.'W. Provinces, 20 feet high, with a gii*th only 4 feet. 
Young trees do not yield tb(* highly prized aromatic wood, 
only mature trees hnviug it. Haudalwood is considered sacred 
by the Hindoos of India, and m\ich sought for ; but the wood 
is scarce and very costly. Forests of sandal trees miglit 
formed in any part of Oudh, N.-W. Provinces, Punjab, Bengal, 
and Burma. These trees prefer high gi’ound, having lime in 
the Hiibsoil. Besides the uses the wood is put to by the 
I natives of Jiulia, iu making miurks on their bodies and fore- 
' hea<lH ill honour of th^ gods they worehip, and aromatic com- 
[lositioii of native smoking tobacc.o, it can be used for furnitures, 
choice carved boxes, plates, and many other ihings, the wood 
always retaining its aroma. These trees are grown from seed 
I sown iu June or July. 

Natural Order, RuBiAqpcE. 

Citichoiin offidiudU (binne).— This medicinal alkaloid-yielding 
tree is tho type of tho highly-prized and much appreciated 
0. lcd;priaaa, native of the mountains of Now Granada and 
Peru ^und growing at allilaules varying from 6,000 to 10,000 feet, 
Tho bark is known by tho name of ‘crown bark* oV ‘brown 
I\)ru l^irk.* It is comparatively rich in the alkaloids cinchonidin 
and qninin. Much inoislare is pernicious to this epecies, 
and llouriHhiug to the best advantage at high elevation. 
C, officimlU is more <lelicaU3 than C, succiruhra. Propagation 
from seed, cutting, and grafts. Can also be hybridized. 

Cinchomi s^icclriihra (Pavon). — This tqiecies is extensively 
grown iu the mouutdiri of India. It is a native of Peru and 
Ecuador mountains, ro<pii ring the same elevationc:w C. officinalis; 
but 1 h)Ui of them have been grown successfully at lower 
elevations in India, Java, and Geylon. C. sxi^imhra being 
found more hardy and (puck-growing, is used as stock for 
grafting 0, Udycriana (jil Tliis ciuchoim is poor in the alka- 
loitls compai’ed with G officinalis. 
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NATtniAii Obdkr, Laureje. 

Cinnamomum cmiphom (Nws), — 'l.'lie well-kiinwii oamphur 
tree of China and Japan. Small tree, 40 or more feet high, 
mentioned here as eligible for eelect phiutation in suitable 
localities. This tree will succeed best on the mountains of 
lower elevation of Burraah, Bengal, N.-W. rrovinoes, and the 
Punjab, and in select localities in Oudh near the Hunabiyaft, 
free from hot winds of the plains. The ])roduct, camphor, is 
extracted by boiling chips of wood and purifying the reduced 
matter. Mature trees furnish the largest quantity and best 
quality of camphor. The wood is valuable for many uses, 
emitting the fragrant smell of camiihor. It is also free from all 
attacks of insects. 

(Hnimmcmum coBsm (Blume). — This cinnamon tree of South 
China, like the foregoing, 'vidll succeed in the same localities. 
The bark of the twigs supplies the ciimamon of commerce, which 
is inferior to C. eUanicum, 

Cinnaniommi zeilanlcHm (Breyan). — Tlio true cinnamon tree 
native of Ceylon, growing uj) to 8,000 feet above the sea in • 
that island, at which height the bark contains less aroma, at 
lower elevations the aroma being much stronger The loaves 
of this, and those of the foregoing tree, yield aromatic oil, 
and their roots camphor. I 

The cinchonas and cinnamomuTUM are very choice and highly 
prized trees, requiring the utmost cave and the beat localities as 
to soil and climate for theii’ propagation, licneo rcHpiiring the 
special attention of ]) 0 ople engaged in the enterprise of supplying ^ 
India and other countries with their highly valuabhi products. 

The cinnamomuniH are raised from seed sown in June or 
July. Seed might be pi'ocurod from ('hina, Jai)an, and 
Ceylon. 

Natural Order, Urticaoe(E. 

Moms rnhra (Linne).— Nortli American red mulberry tree, 70 
or more feet high. It is mentioned here for the sake of its 
limber, wonderfully strong, comi)rict, and lasting. Grown from 
seed or cuttings in February, or Juno and July. 

Natural Order, MvKTAcoi:. 

Emalypitts amagdaiina (CJablllardiere). — A very lofty tree, 
whose colossal structure rcar.s itself u}i to 500 f<‘cl high, with 
correspondiug thick girtli. 1'Iie timlu'r of this tivi* is sh-ong, 
elastic, durable, ami mu easily be worked into any kind of 
work. Uouse-building, ship- building, railway sleepers, 
railings, fonces, skives, and m;my other things too numerous 
to detail, arc and can be made of the lindM^r of thi*^ 
tree. It is an Australian trot;, being one of the largt^ numbtu' 
of species of tho gtJiuis Eucaly])tuH, which ftu' the most 
part fill the Australian forests, and have been found 
useful in their timber, gum, and tannic acid contained in 
bark and leaves. These majestic giaiii-s of the forest grow 
very fast and acquire girth anti maturity for thousamis 
of years. Homo species of the Euealyjiti have Ix'on tried 
in many parts of India — in Oiilcutta, liUckiiow, .Saharun* 
pore, Lahore, and Southern India ; and from all personal obser- 
vations and published accounts, I find them well suited to India, 
and doing well. They were originally raised from seetl, but 
t'nttingH obtained frtun them have also been fouml to succeed. 
In exi>osed lociilitios in tho liot plains of India, Eucfilyptus tree, 
grown singly «t long intervals, do not fare well owing to its 
quick growth and weiik slender stem, liable to bo broken down 
by storms and Unrricanea. A fine eucalyptus tree in tbo 
Lucknow Agri'Horticultural Gai’deus met this fate. When 
a regular forest is formed of these noble trees, there is no fear 
of storms and hurricanes injuring them on account of the 
support of tho neighbouring trees. The Eucalypti will grow 
remarkably well within a belt of 200 miles from the foot of the 
'Himalayas, stretching from the Eiistern frontier of Bengal to 
1,500 miles westward to tho Afghan frontier. Tliese trees will 
grow on poor sandy soil, as I have found them growing oii such 
a soil at Lucknow. Seeds of tlie Eucalyq^ti can easily be pro- 
cured from Australia, from Bai'on Mlieller. 

II. Class Monouotyledonkos. 

Natural Order, Geaminkce. 

To every one in India the name of bamboo is familiar ; Imt 
every one knows such bamboos only which arc found in places 


[ where he is locateil. For instance, in Oudh, there is one 
{ variety of bamboo cidled lat fxtnslf on account of tho long 
' spines, known to botanists by the name of BainOusa spinosa of 
I Roxburgh. This Immboo takes iq; great deal of apiice, does not 
gi'ow stiuight, but from a certain lieight obliquely and crookedl}% 
crossing other stems, throwing out dense sjiiny branches, forming 
imiHJiietrable ami formidable bush, which would rekml and 
rej3ol cannon bills (for which quality it ujwd to be^ planted 
outside the gurhs—ioxisk^io bathe and repel t!ie attacks of 
enemies), by which extraction of the stems becomes very 
difficult and expensive, and therefore not profitaUe. Judging 
from this bamboo, thii people of Oudh woald shrug their shouldors 
on hearing of bamboo cultivation^ being no doubt ignorant 
of the large number of species free from thorns, perfectly 
straight in growth, easy of extraction, strong and durable, 
and useful in multifarious ways. Bamboo in its humble way 
is as useful, nay, in some instances more, but far cheaj)er thaii 
timber. In China, Japan, and Burmah, houses ore built of 
bamboos, fancy trays and boskets, richly lacquered Work-bOat 
masts, fishing, rods, sticks, mor/uis and vouches, serioultural ap- 
paratus of all kinds, and many other things are made in these places 
and in India (where available, but iu less ingonioas fashion). 
A chief recommendation for the cultivation of bamboo is, that it 
grows very fast, criming to maturity iu 3 to 5 yeai*s. In 
moat part* of India tho bungalows are made of sun-drieil bricks, 
whitewashed, door and door-posts and windows made of wood, 
and the rest having bamboo work. When bamboo is not to bo 
found, .saplings of or that of Acania arahica (if 

available) are used. Tbo bamboo region stretches from tho 
Lower nimalnyaa to Lower Bengal, the whole of Burmah 
(Bril’sli and native), all Biam, China, and Japrui, in the conti- 
nent of Asia. These ]daces have tho best bamboo whether for 
industrial or foi‘ decorating pnrpo.ses : in addition to these, some 
geiKO’a and «p(‘cit‘s highly vjiluable are also found in South 
A meric. V, parts of Africa HitnattMl near tlie sea, (k^ylon and 
.Java, the PhiJlippine iHlauds and Mad.agascar. The Uamboo 
genera, are veiy numerous, and have many species and 
vai'ietiGs. I will mention hotiu* of them which will grow in tho 
jdains of India, when* this \ery useful plant is not to Im 
found, forming artificial ])anilK>o forest. 

IJamhusa tnprrd (i^uirct),— N.slivc of the Indian Arcbijieln- 
guos. A Infty ]* ujiboi», 120 fe<’t high. The stom is thick and 
very strong : it is straight in habit of growth, and has no spine. 
ri*c»pag.'ited from oil-shoots- or from cut lings. 

Jj'iiithimt oul'pirV'S (WcnJlaiid). -Tho common spinedoss 
bamboo of Bengal, It grows \ev) fast, ao(pi hung tlie height of 
40 feet in one growing siuisoii (ramy weather). The maximum 
height liiilierlo, under no care wliatever, oliservod, is 70 feet. 
The stem of tliis bamboo is exUmsively usetl in Bengal for building 
purposes and is the ont known to tho people of Western Bengal* 
K.-W. Provinces, and Oudh by the name of Cfudmo bans^ 

Bamlnmi haloood (Roxb.) — Another bamboo of Bengal, 70 
fijol high, spiindess, strong, durable, ojvsily split and worked into 
fine slices ft>r manufacturing Uoskets, mats, &c. 

Damhma Bmudisii (Munro).— Native of the Tenaactarim 
di vision in British Burmah. The stem ia 120 feet high, two feet 
in circumference, hollow, but pretty thick in tho pith, strong 
and durable. It is s]unelesH, 

Chusqum lorentziana (Griselmch). — Sub-ta’opio Argentina m 
South America is the native habitat of this bamboo. It is not 
lofty, only 30 feet high, but is solid, very strong and dumble, 
and affords much material for mamifacturo of many bamboo 
things ; is also excellent for buildings. 

THE MAUI EXHIBITION AND HOUSE SHOW, 
1883. 

T he Maiji Exhibition and Horse Show for 1883 will open on 
Monday, the 6th February, and prizes will be issued about 
eight or ton days after, the intervening days being occupied by 
the judges in exi\mining and awarding prizes. The date of dis- 
tribution of prizes can ascertained on application to themam- 
leilar. All exhibits should be consigned to the matuledair, and 
should bo accompanied by tho certificates required by the terms 
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T;SE h mB. 


widoaaditiaiuoaiiaMMd wi&Mcii^a^ IbUUtewill n^fba 
altar ^ of pwiahafal* 

artiflla*, aMA Morivod vg to ^.tlbii ^ WMinfnii^ tlw 

ptrtiaiiiiMe diwii; onaMtoaed. tb* yoUti nin» fd ttie Ipl^iSMNI 
anoitata 1i6 Ba, 

Jk.— d|fl^ AHs HvtMr-Vilh^m, AwittMxim Ba $jm. 

Gaum Ba 

I. ItMriiiip, ia, tm iio a jvm, fira prian, 

Bi.»?^9,«^«0,aiidir ... ISS 

S. uolta S to 9 dvo priiM, 

Ba.40,«6, )w,S6,«Bdl» ... 180 

• Ottta . 3 iito 4 ywn, firo prino, 

, BadSt 40, 35,80, and ... 176 

Ditto 4 to 5 yaaia, fire pdna, 

Ba W, 48, 40, 35, and 30 ... 300 


Total 


ITtuaa 


YmeXbk§bi*t 

Ba 

IBUaa 


priEea, 


7. Ditto 
A, Ditto 


i to 3 

, 80,88; SO, and 1 

3 to 8 yoan, fivo prieaa, 
Ba 40, 88, 80, 38, and SO ... 
8 to 4 yean, five priaM, 
Ba 46, 40, 86, 80, and S6 ... 

4 to 6 yean, five tadzee, 
Ba 60, 46, 40, 86, and 30 ... 


660 


Be. 

138 

160 

176 


B.>-0ATTUt, l!bmA''480^h!||glM^ 

I. BoUe, 18 pdaw, iwfot Ba. 8, dro «ll Bit 10, five 

d( Ba 18 

A' Own da dd- ' 

A Bidl«drea da da , ' oee ' 

4. Cow oalvM do. dp. ' , . **4 

Field b^llool^ In Miniy Si* II ol 

10, five ot 15, end dre of jBO wMdi 
6« He-lm£y 60 (ii, 15 prIjM , >aa 

7. Bhe*bnAido«i do* do^ aa, 

a Buflaloe oftlvee Omlll doa 

a 3^0* \OOWy do* 

10. Sbeep, Be. 50 to be dividod in BiSi«n 

«t discretion, ranging from Sot t to 
I Be. 5 each • •• 0*5 ««• 

II. Goats dOe do. «4« 

HqM 8M 

Tmtus urn Ooionvioira. 


150 

150 

150 

150 

8S6 

ISO 

150 

150 

150 


50 

50 



% Oooittry-bred under 18-8, sixprlm 
70. 60. 50, 40, and 80 
10, Ditto 13*8 ana over, six prizes,; 


330 


L3*8 and ove^ six prizes,Be, 90, 

80, 70, 60JK), and 40 9trj 

lie Stud'bred, six prizes, Bs. 100^, 80, 70, 60, 

and 50 ... ... 450 

Total ... l]m 

13; aCeoellaneoas class for animals deserving 

of notice, bat which are ineligible for 
various reasons for oompeting under 
odker classes, Be. 850 , to be divided in 
small prizes at discretion ... ... 350 

13. Moles, Bb. 350 , to be divided in small ro^ 

wards at dismtion to those that have 
had their msires covered by the Gk)vem- 
ment donkey stallions, and a doable re- 
ward if the mares are in foal or have 
loalaatfoot .m ... 250 

Grand total ... 3,070 


Batta will be allowed for tmsoceessfal animak from the morn- 
ing of the da^ of entry on the exhibition roUa till the evening 
of the day prizes are awarded, at the rate of 4 annas a day for 
each bull, cow, bollock, and bufEaloe, and half this rate for 
grass-eating calves. No batta will be allowed for unweaned 
calves, or tor sheep and goats. In the case of anhoals registered 
after 13 o’clock in the day, only half that day’s batta will be 
allowed. Animals lean or out of condition are ineli^ble for 
competing, also those that have received prizes in fnuvious years 
grown up live-stock, the object h&ng to encourago new 
animals $ but where young stodc are divide into ages, at the 
discretion of the judges* A prize winner of a previous year, may 
compete in a class of a higher age this year. 

C.-^AoBICULTURAL PBODnOX.-^86 FRIZISjAOOBXOATIBO 

Bs. 950). 

Bs. 

1. Cotton of auv variety (except Waradi or 
old Khandeshi) cleaned or nncleaned 18 
prizes, one of m, 50, one of Bs. 30, one 
of Bs. 30, five of Bs. 5, five of Bs. 10, 
and five ot Bs. 15 each, total ... 250 

3. Food;j;rains, 15 prizes, five of Bs» 5, five 

of Bs. 10, and nve of Bs, 15 ... 150 

3. Oil-seeds do. do. ... 150 

4. Fibres, 10 prizes, five of Bs. 5, and five of 

Bs. 10 each ... ... ... 75 

6. Tobacco do. do. ... 75 

6. Dyes do, do, ... 76 

7. Sugarcane and jagri do. ... 75 

8. Yegetables, fruits, flowers, plants, and 

medicinal drugs, 8^., Bs. 100, to be di- 
vided in small prizes at discretion, rang- 
ing from Be, 1 to Bs. 5 each ... 100 


TxBia Ain) OoKDiTiova, 

Batta at the rate of 4 annas a day for a mare and 3 annas 
a day for a grasa-aatinff oolt, fiUy, or mule, will be allowed for 
t^yfir i^ofTtufifni the morning of the day of entry 

cm the exfaibitioii rolls to the evening of the day prizes are 
awarded, ahd in the case of animals gelt, to date of discharge by 
gelder. an animal is regiitei^ after 13 o’clock in the 

0^ half that day’s batta will be allowed. On the special 
leQomiiie&dation ai ilm committee, batta will be given for the 
journey from and to their home to unsuccessful exhibits. A 
trained geldtr will be provided ^ €k)vernm6nt. and all ex- 
penase will be defrayed out of the Exhibition Fond. 

Vo^riMi are allowed for oonntry-bred colts or fillies, or for 
mares eofived oountry-bred horses (no matter how i^d), as 
the eb^et is to enooorage breeding from €K>vemment stallions 
otual oarrificates from officers in charge of stallions 
s^have to be^]^«4ueed to prove the breed of young stock, or 
oovering of dams. 

AnimelsTean or out oonditibn will not be allowed to com 
pete. Mares ^t have ^received prizes at previous Government 
i^WiarenOt ei||gible»r prizes again, the object being to en- 
4 X)o|!afe nea^animkla Mares must be^either covered, in foal, 
to, or w^ foal at foot, by Govemmmit stallions, or the owners 
raw have them covered at Maiji ; without this, they cannot com- 
pete* The order tPiiliting ap<m gelding an an indispensable 
qualiHieatiott for a prize is oanoelled this year, but where an 
enw'^t and a ^diag are equal in merit, the Committee will 
g^vnthe intfawoe to the latter, and a gelding prize winner will 
reowe in w M ro sn a bonus equal to the amount of his prize, 

Fwes mttit m ktud-bred or they cannot qpmpete. 

▲ 4ineolaitiah>was is opened under Na ll. 

TSm jgphiblMon ajatast ptize winneis of ‘previous years oom« 
petiaf^jgainaeaanMi^ of cndrse 


I 


Total 


960 


Tzaics Axn CoNDiTio^ra. 

The quantities exhibited should not be Ism than the follow- 
ing in uie cases given below 


Cotton 

Food-grains and oil-seeds 
Fibres, tobacco, and dyes 
Sugar-canes 
Ja^ 


35 seers. 

15 do. 

10 do. 

50 in number, 
llffieli, 


and should be certified by the mamledar or mahalkari of the 
district, to be the produce of fields or gardens belonging to the 
exhibitor. 

D.«--Mibojbllakzous--(Pbizib, VAiitTi Bupxas 850). 

Prize for encouraging indigenous art imd manufkoture (textile 
fabrics, carts, brass ana iron-work, pottery, leather-work, agri- 
cultural implements, &;a,). Bs. 350 will be divided in si^l 
prizes ranging from Be. 1 to Bs. 10 at discretion, care being 
taken that the market value of the exhibit la npt ordinarily 
exceeded. 

Bupees ... ... 350 

Tnaxs Atrx> CoKOinasra. 

These prizes are intended for bond fid4 manuftmturera, who 
must produce certificates from the tnm&ledars or mahalaris of 
their district, that they, or the membeta of thaffi famllieB, manu- 
factured the articles concerned, and that they are for sale at 
reasonable prices. 

No prizes will be given unless the exhibits show some real 
improvement on tile general make ot similar articles usually 
made and sold in the basasim, and are dese^rving of notice, 
owing to ^[moiid merit, and are e{ real utBity to the public, the 
obje^ b4ing to encourage progrew, improvement, ana economy. 
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WmCUluPAmK 
tmtmBim ik urm 


OoYiiumiirt Of Mix>eaji^ BsTunn l^sgjmuwxv* 

r 9, oonlimtttion ol Bootd'i Prooeedbgs, Ko. I682» lUtod fttih 
Rattle 198fili ««4 oorreipondoooe relating to tho qoMtioo 
MHlCiOepiag nthoriiig of wild honey in the JdndM 

•pretidehoy, the Board lobmit the following tnmmary • 

1 BepUeo bafe been received from all vdleotore. 

3. The CoUeoton of Booth Aroot, Chiagleput, Cdmhatorei 
BMha» Madrae, and Salem atate that they oan add nothing to 
the ittfhrmatUm already pnbliahed. In the Anantapore dietriot, in 
abc oat of the ceven telooki, id>oat 800 maundi of facmey ate 
Iptodnoad, the nrloe varyi^ from an anna to an anna and eight ^ee 
iMtaeerof 21 filial. Inloadraahoney lelliatdannaiapound. 

4, The following extraeti from reports art appended. 

A llfae OoUeotor of Otiddiq)ah» Mr. JL B. Borrowi, wiitea— 

I have received reporti from Sidhont, Onddapah, Froddntor, and 
Bayathoti tehitidari. From these it is gathered that bee-keeping 
is not practised in this district* The foUowii^ particulars are 
gathers from the several reports above mentioned : — 

1, Sidhgut»^^Bxin»j is oolleoted in the hills by people of the 
Hutaraohu caste and the Yanadies. The annual produce of the 
talook may be about IIB maunds, equivalent to about tons, worth 
about BiS. 226. It is used i^ncUia&y for medicinal purposest and, 
to some exteuti .as an artlole of food. There are md to be four 
Idndi oi bees: (1) peddapera, (2) cMnno^rm, <3) ttkhlenit (4) 
musora. The first kind alone ooUeot honey in considerable 
quantity, their combs yielding on the average about 2 seers of 
honey (litb). These bees store their honey in mefts of inaccessible 
rooks. The taking of the honey is described as follows 

** In order to extract honey from peddapera bees on rooky slopes, 
eight or ten men, who know all about them, proceed to the spot and 
dmw honey during the day if there is only one hive there, or at 
night if there be two or three hives at one place. The mode of 
extracting is as follows :-^A chain of bamboo sticks, strongly tied 
to one another, is fastened by three or four largo ro^ to a tree or 
peg on the summit of the hill, and let down into the oavo. A few 
men at the summit catch hold of a rope tied to the waist of the 
man drawing honey, and also a leather basket and a stick (to press 
honey to fall into the bag) by means of two other ropes. The man 
drawing honey then ties a cloth to his head and body, and gets 
down the oham of bamboo sticks, in order to press the honey mto 
the basket by means of the stick above referred to, when the men 
at the top bum a bundle of green leaves, grass, and firewood and 
sling It down by a rope to drive the bees by the smoko. The man 
in the cave then drags the honey into the baskets and is pulled out 
by the men at the top. If there be no trees on the top or a peg 
cannot be pitched into tho ground, no endeavours are made to 
draw honey.” 

The season for taking honey is June and July. 

IX. OuddapaK — The Cuddapah tehsildar reports the annual 
take in tho Iiaukamalai and Faloonda Hills to be about 350 
mauuds. 

The names of the four kinds of bees as given by him are as 
follow ; — 

To<mti*teni or bees in trees and shrubs ; mmara-teni^ bees in 
hollow trees ; ioli-9snit boos in holes ; pera^leni, bees in rock caves. 

111. This tehsildar says the local supply is only 

about 15 maunds. The best sort of honey procurable in Froddutor 
bazaar oomes from Bellary, and is worth Ks. 2-8 to Ka. 2-12 per 
tnaund. The local honey and that obtained from Rumool is worth 
about Bs. 1-4 or Rs. 1-8 per maund. There are only two sorts of 
bees called Peddapera and Toontu* The former store honey in 
rook oaves, and the latter in walls, hollow trees, &;c. In taking 
honey the bees are driven out by smoke. The hives of th^ large 
sort are taken by moonlight. 

IV. Itayachotu-^'iil)x% tehsildar says that the Yanadies are tho 
only caste who take honey. He gives the same classification of 
bees as that given by the Sidhout tehsildar. The annual take is 
about 20 maunds for the whole talook. The honey season is July 
and August, with a subsidiary one in November and Beoembor. 

Extract of report from tho Collector of South Canara, Mr. 
Sturrook j— 

Tho marginal figures show the quantity and value of the honey 

^ exported from and 

Bxport. . ^ , 

OuAntlty, 

Cwt*. q». 

For otbor than district ports .. IW s 
*■ ' * .. »S 1 


Value. 

lU. 

itsse 

107 


From Malahar .. 
Ooa 

district ports 


m 

0 

1,588 

4 

0 

40 

s 

0 

IS 

30 

3 

178 

SO 




imported into the 
several ports of this 
district daring the 
official year lSll-82. 
The seUiiig price of 
honey in the local 
InKmw. . _ market is about Ea. 10 

E er owt. There is a 
krge demaud for it, 
as it is valued for its 
medicinal qualities. 

In connection wi^ 
tbs remai'k in Board’s Proceedings dated 16th February 1882, 
Kp. 6M» that there are periods when honey is reported to be 
unwholesome on the Nilgiris, I may mention that two deaths from 
honey have been reoeutly reported fi'om the Coordapore 
talm. 1 have called for farther narticulars. 

Extract from report from Mr. C. H. Mounsey, Acting Special 
Assistant Oc^eotOTi to the Collector of Ganiam 
The inlormi^on 1 give is aboAOst wholly derived from the report 
ol the Udayki^ snb^mai^trate. and from it you will eeo that 
very Ul^i tf ftnytUngi Is doim tn trading in honey. 


In the (Bviirion four soirts of hohhy hre obtained, called 
respeotively bkoM boMpp honey, hinchania honey, and 

HikUi hon^. I have ^leen given the fOBowhig particulars about 
them J-- ^ 

Bhoffo This Is ihade by a lar^ and Berpe description of 

bee (henoe the name), whose aeaN are oAv found on loify trees and 
steep clifis ol cock. The hdiaoitants o! Ohionakimsdi dare not 
try to take this honey. In the Oojcmsur Maliahs it is obtained by 
t^g dried {mlm loaves to very long bamboos, and in the night 
applying these leaves lighted to ^ nest, ^he bees are thereby 
driven away, tho trees are climbed, the opnib transferred to pots 
and brought down. If tho trees are too di^oult to climb, the 
xmst is knocked down piece by piece by long bamboos. This is 
avoided, if possible, as the fall to the earth breaks the cells and 
the honey gets damaged. The honey is extracted by first oatting the 
oomb to small pieces, and then squeealng tho non^ out. It is 
thick and v^ sweet, and is used for food, but It u no use as a 
medicine. The comb is very large and very full of honey. This 
kind and the next sort 1 shall mention are comparatively rare In 
these hiHs. 

Scuhapuria JTofK^.^-Bees make this sort in hpUow trees or old 
white-ant heaps. The bees are a smaller and tese fierce kind than 
those which make the hhago honey. To obtain their honey, they 
are driven off with branches, and if their n#st is in a tree, it is cut 
down ; if in an ant-heap, dug out. The honey is extected as the 
bAopo honey is. It is not so thick as that^ but very sweet and use- 
ful for medloluo. The cells also have a large proportion of honey 
in them, and tho combs are large. They are ouilt up In seven layers 
(but what each layer consist ol I cannot find out) ; hence tho name 
Sath-apurkt. 

The third and fourth sorts, though not very common, are by no 
means rare in this division* 

Binchania [ioney.-^thB bees that make this genorally build 
their nests where smallish branches intertwine. A very Urge 
nest will not be more than a foot or so wide and long, and from 
such a nest only a quarter seer of honey Can be obtained. It is a 
thin honey, not very sweet, bat palatable. Its name is said to be 
derived from the fancied resemblance to the motion of a fan 
(binchania) in the nest as the branches it Is built On sway in the 
winds. The bees not being fierce, the honey is taken In the day- 
time by lighting a fire underneath the nest, or beating the bees off 
with branches. 

NikiU Iloney, fourth sort is found in cracks In walls and 
piaU, between timber, or in holes in the ground. The bees are 
very small (hence the name I am told) and quiet, so much so that 
children collect the honey. Very litUe Is obtained from one nest, 
and the eggs of tho bee, they say, being bitter, gives the honey a 
naturally acid tusto. The 'honey is good for saSng. 

The honey nowhere appears to be purposely ooueoted for sale or 
barter ; but if the Khon^ have a good find, having put aside what 
they want for theh* own medicine or domestic consumption (it is 
largely used to quiet children instead of the remainder 

will bo sold or exchanged for salt or other cominDdities at the 
marketu. 

Extract of letter from the Hev. E. Bonavonture, Boman Catholic 
Priest at Surada, to the Oolleotor of Ganjam 
From my arrival in India I have applied myself to find out 
some means for the introd notion of domestio bees, considering this 
to be a great iinprovemout in the general domestio economy of the 
great Indian family. Unfortunately, the few discoveries I succeed- 
ed in arriving at on the subject are more theoretical than practical. 

I don’t know of any native or European having succeeded in introduc- 
ing domestio boos in this forest region. But with the view to a small 
profit, the Khouds do not negleot the gathering of wild honey — 
abundant in their forests— to sell it in the baiaars, where it Is 
consumed by natives, who seem very fond of It. 

in this place people distinguish six sorte of wild bees. They are 
called Ooriah In (1) Baglio Moha Matchij, (2) SdUopori Matchif (3) 
BitchinnUf (4) Matfi Kanno, (5) Tankna, (6) Nikti* Here are a few 
particulars ai^t each one of these six species 
(1.) Baujha Mohu Matchi (metaphorioallv or onomatophieioally so 
called, because, say the Indians, it is terrible as a fiper) is aheut 
the size of our domestio European bee, a little loogeri brown, and 
builds its combs on boughs of largest trees ; is approved at with 
difficulty, and gives but little hopes of being ever dmnesUcated. 

(2.) fifo^opori ilfoAu (beoause it builds no more and no 

ess than seven combs) makes its home in the earth, in the eaves of 
houses, or in trunks of trees ; it of a small slse-^ot the smallest— 
and of a dark brown colour ; it dues not seem annoyed at the vloi' 
nity of human beings, and could therefore be easily domesticated. 

Some native people hk/o made the foUawing experiment, 
which proved, they say, to be suooessftfl ; — Having disooveretl a 
swarm of Sattopori’^bees, they carefully remove the combs of the 
young nymphs, place them in an earthen pot, and after a few days, 
see the new boos working in this house as if ft were their birth- 
place. 

(3.) BiicAiuttf (make one red comb of a semi-droular form like a 
fan) ; (4) Homkanno (because of their one comb having the shape 
of an elephant 8 ear) ; (5) Tarikna (one small oomb having the form 
of the stone of a mosque) — Are three sorts of small bees of a very 
wild nature, build their houses on the boughs of trees, fear the 
vicinity of animated beings, and give but U^e hope of domestica- 
tion. 

(6.) Nikti (which means a small pair of scales), probably on ac- 
count of the size of the boo and of the little quanrity of honey 

f iven, it, in my opinion, tho smallest bee observed in toe country, 
t works Ih the trunks of trees or in the oraoks of Old walls. I 
now follow the work of a swarm of these interssUng little creatures 
settled in an old wall near the Mission House In Surada. My in- 
tention is to prepare for «thein small hiveU and try (by still, I don’t 
know what means) to domestloato timm, If saooess answen my 
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. : ■ pitmtr tauk, ^tf) 

SH^of rtiMrtfihiitt «» AidttMrt CcOltdiatv Ife. A.lf.C. aomf). Kb«. 1 wid 6 an Am mqat 
StMfdj, tolA«Clufa«Mo(Gtel^ VMi«ttMli»lwgo(4;th«<»nB«rM4Mii4iil 

Ooriaht that totuAU iha «««d«d thalattarii hoMbi tbatMttU <if IWf Xratii^ %im* ia 

of BaamiN^ acaroo. TboinatlMoflwtbaMTeinotndfajfhalMtta ; 1 babM«do»rt 

paUOB, and ialai^ foot of tba i^ta, at ttaft *a ttia jnore »«?«- ? b found i« bqloa Jn tawi, lt«, ; :&a Mac it oood. Ho, 

Ktmcdajiwiaof daiaiiMbt«ra«Bdand Kttrohol3r,neOifnb« t|zU^ 8 b found In holaa in tlM'g>routad; wfittd^t b^, Ad, : HiTinxIt 
of whbb im midly daifsffubhed M folwM :>n ' good. Ho.S.-^Thbbtbohoaajoftbtbiwal^^Ulii'MiHdWKiMd- 


JuMit dMik'fl} 


ao Somha^ Ahhu ^eUeJHy (2) ifohu (S) «<1 in Urgn cottilM from lofty treos Mid roofa i tibe Iwe t» iSS& 

. -.TTif . .. ... . . 4fdiaturb£l, HonoyUnoUr|K«4ed,bBttl» 


, (4) BHvdom Maku, midhii (5) e?il*o Moh 
*4i JtfoAn 


Ji (6) dVIiNf it^oAn Gottehfl a^d Ko 3 ^u, and aold orlnurteiwd totnutonii fto. TarintHo^ 

TJUaolMfie#baia«flto tmoMt* dionn* is •ometimea uaad to glva a yaUov oolwr to tha rnuu" 

|tfoiiiai^a|M»c«Hi^9a id tlmta i^ Mr. H. A. Stmiwtteafrm Komool , 

J^ua No, I, b^tiiolargaa^ ai^ fdmidtfcbla. 4a daaoHp. Xhe (mly variety of tbit U koowii tOfipjd^ 

tivaly callad ^ % tlftAooay.fly *’ fSixiabaffhd AfoAu Mmh%); one that bnilda ita oomba lb K#aa^ mmai mlbbinSaiiif 

Ko. 2. tbwt^ ibtooat i(|^y dai^aroua. ia lomewat ibiatler, and or in oravtoea among th« rdokbo ffh*-' ^ 
b tbartfonlHatiigaiaiiad aa the » little tlgw-hdiiiy-fly” iBmim- *ta oidef habitat*v and the honey la 

dogAo jtfoAu JKaeAt ) ; No* 8> though leaa otio&aira^ b latter by themaoldto the naareal Odmatlii InaMuihth loripaid^ 

No. i, from which it alao dldera in the fact that whilat ita oomha or other naoeaiaiiea, at the rate of or Ag^ a hStli, Ttt ja 
('ooeo; art arranged in aeven layera ;Satto|mri} tier noon tier» the eventually retailedin the oi%lng C«ihhaiLTmaaai at 4 or danaai, 
honey (moAttJ of tto^ 4 b ^edhtalned 4n a Indent hive fmoAu or in IDimool Itaelf at about S annae a bottle* , T 

caAo) altaohed to ita any{K)rt in the form of a mn (bin^tona) } No. ^ *i*o found in the Yerramadaia ; the p^eaeiobal honey* 
6 owea ita hatilie to Iti pmUaily long wing oeverleta set^era there baihgafew aitn of tiie>B^a and Wadder oattee. 
within which, aa it were, 'it hai ita tlbodo itmho) \ ^ Ko. d (a ^Icmglng to IWem and Xaaoavaipam viltagea* 
the .meat inoflhhiiVe and diminutive of all (Nifcltt *<the lait Xhe honey hai a alightly Mtter flavour, hot ia dSMrwke W^y 

of a aeflea % I regret that the want of hooka of referenoe of oloar and g6o4 while the wax ia white and Arm ; the hot-weath^ 
entOtnologf^ paevenb attemjillng to identify theae beea ^^eeid to .be the tlma for taking it, but I hav^ had «o diffiotlty k 
with weH'knbwn a^ea idaewhere. It may be remadked, C^og it k the cold weather aa weU, and it ia jprobabiy taken ^ 
however, that the Khondaa6ooe^Aaf8 do not appear to diaoriminate the year round. 

ao earakuy' between theaa difler^t kindi, aa i holiOve all beei are ^ fli^o no infomation aa to the quantity prodnoed i it can 
called by one name In the HiUa ** {puH 6«« ong4,”>~i.e., '*the honey hardly be very mnoh ; bnt anoh aa it b, It flnda a ready aale, and 
(be<mga) ” and their hlvea ** pujcigara,'^ there would probably be a large demand fw imported honey if it 

The babita of theae alx aorta of beea, aa far aa they have been oonld be told at a reaaonable price. 
obMrved, arethua deaotibed :>»Koa land 2 make their combs on The mode of harveating dlimra alightly k the two t^aoea. Tha 
the higheai branches of the loftiest trees, and are only found in the JJhentsu, who has to deal with the oompwatively kgh preolpioea of 
densest parts the jungle. They rarely remain In the same the Nallamallais, lets himself down from above by . means of a 
locality lor more than three months, daring which time they continuous Uue of bamboos, tied together with strlpa of fraah 
prodnoe some Wm or twelve (Ganjam) seers of honey. Madaixi. bark, and with a long atiok In hb hand sweeps the oomb off 

Noa. 8 and' fl frequent hollow hrunks of trees aud crevices of rooks kto a cbth that b hauled up by bb oomradet .above, 

and Waib, which th«y khabit for periods of about two yean. A These men are of oonrte excellent climbers and seem to disregard the 
BoMon's outturn of honey, averages twelve (Ganjam) seers, and being be^J-stings. Tim Paniem Boya, on the other hand, baa only to work 
of superior qmdi^, b kghly prized. among the low cliffs of the Yerramallab ; he, therefore, oUmbs up 

Nos. 4 and 6 build on bought of small trees and bushes, aud arc below, aud, first taking the precautiOtt to smoke the bees off he 
freanently found in gingelly crops. They appear to bo of the most jkobos the combs right and left with his knife and oatolMs the liquid 
reatless disposition, seldom remaking for more than forty days in ii kUs in the large sack-like leather cap that he weaw. 

one place, and conaequeiitty seldom yield more Hum two (Ganjam) , E^-ract oi itport from Mr. P. E. JJoblnsou, k charge of the 
seers of honey. Madura Forests, to the Coivservator 

The quality of the honey b! these wild bees ta decidedly Inferior Xa thb district aboa. 0,000 it^earires of honey are consumed 
to that of the domestiokted bees of Europe, and at times even yearly, of which 8,0oo are ...ouuoed in the d^trlct, both from 

poisonous owing to the bees having resorted to noxious flowers. Governnieut and private forests. The remainder is imported from 

No systematic kethod of bee«keepkg has over been attempted Tmnovelly, Coimbatore, Salem, and Bangalore districts. About 
by the natives of my division, which, as far os 1 am aware, docs consumption is in the Hindoo temples. The honey is sr M 

not contain a single domesticated bee. I con see no reason, however, k the market between As. 14 and Ks. 14 mr measure, 

why an experfattontal bee-farm should prove unsuccessful. Melli- ^s .aro not domesticated In this division. Wild bees make 

ferous plants and trees, ’ ’ ’ * . » . . . 

kino (Butea /rondo^n), c 

ly fond, grow abundantly i . 

duly appreciated is beyond question, having regard to the fact that following kinds of bees arc found in this district 

the demand in the taarket is even now sufficlontly strong to indue*. , P ) Perunthawe or Malaithame^ a large boe with body of a 

hfll and low-oonntry Khonds to bring, from time to time, " j ^ 

snlkonda, Belhigunda, Bodokodunta, and Surada, their 
sup * 


to imluob « } ' ■ * or Malaithamff a large hoc with body of a 

I, to Bus- klyons hue, segments blacklsli, aud wings dusky ; body 1 *0 
uncertain kch ipug. Makes thick honey, which is dark white streaked with 
red or black. The comb is tv^o feet by one foot, and is found 


honey thus obtained is, after ooniiderable adulteration, local- high altitudes, and yields about two measures of 

ly consumed, the total value of the sales being estimated at It sting* severely. 

Bs. 2,000 per annum. (2-) Seruthanae or Ftuhx ’a?wflor Ap»U>ut/«»nee ; body 07 inch 

Though it Is doubtless true, as remarked by the Board, that Found in holes of trees on plains and low hills. The comb 

** mnOh of the fertilisation of flowers that is done in England by ^ «u)all, yieldiog scarcely more than one-sixteenth measure of 
bees is in India done by ants, ** 1 venture to suggest that It & honey. 

equally true that much of the oroei-fertilisation of pUmts in India . or Thod4Ukanu; length 0*6 Inch. Found in 

as elsewhere oaimot be effected by ants, but only by permanently- plains, often In clusters. Yield about half 

winged insecti, such as beea. measure of honey and half pollum wax* 

Sprengel wad theflist to point out that the true function of honey . M:o^vanthawe ; body 0*8 inch long,, very tiny. Seen near 
was to secure croes-fevtilifation by the attraction of iosects ; and kUs, and yield scarcely one-sixteenth measure of honev* 

Mr. Darwin has proved that to ^eot this desirable object, it is not aud-a-half pollum of wax. 

only necessary tint Milan should bo carried from a difetmt fiower, , "Xr. V. A. Brodie writes as follows to the Conservator of Fc .*esta 
butalto/roma dUferentpleuU, Such transfers can generally only kom Malabar— 

be made winged insects as bees, which readily flit from plant to ] honour to report that the practice of bee-kesmkg is 

pi^t, end not by creeping insects, as ante, that of necessity crawl unknown to the natives of Malabar, 
nxM flower 4o flowex» The wild bees construct their nests on or in trees or rocks diifl 

MorMver,6fr s^Lul^jKwk^ tovestigations 'have shown that cult of access In the months of February and Mwoh. which i* ^« 
eer^flo^^H^om-le^M by h^ey-seeklng tringed insects, wriod when ^e trees of all desoriptim flower In this division, and 
eoqld not U s6 IsiitUUed at aU, tnwuch as thwhavo been specially the Muloers (hillmen) take the honey in April and May before lS» 

- > j u*. ireao ants that would merely steal their honov rainy season Hts in. Xt is roughly estimat^ that notlSs tiiaa 

fertll- of houey are oonected from the Government and private forests 

' winged in- situated In my division. 

of, pise, m dowttwMd- 

betf. ttt^rtliaawwadiaOM Umnaa, Mtd th« dipWir « the hontv oredSood ** 

Wyt eamiSS^of ieciJIed&nrtL^ io^o»tV tho^S^ 

eidetinSndU.HtolM«tfe,ttb»tthep«t^yedln thetr orS^ md S5' **1,*^' 

tilisation by su^ honey-seeking, permanentiy-wloged insects as bees Moplah merchants to 

is hs from InoonsIderAia. ■ * Pkces lor Sale. 

The whole question cl bee-ke^pliig in India tfans acquires not only k a further letter he .writes-^ , 
oommerotal, but a soient&flo, iatsvesi ^ Jffehifa— 1 4o not know wh^heT ^hey hpheehiAa ' 

Extract of report from Mr. E fMtr, Collector of the Qodir eoonornot, but wlli ei¥^vOUrte£dn^ 

SmIMmI M iia «f Oi* dto. maVb» do tiw rowttiMiMttnt *ii,}S«n tteaSSl^ 





Md Vhm 1 m • 
^ ' * Mid^ iwmptly riflw It, l;,)iffi 

I Hfi^ Inlenni^mQ cm t|i« iuIiuch^, 
Hettfsuwt 

r to tbl^ « m Atoutift^ui^ 

M. l4^oald think tbe totrodt|0tion 
be i tu<)oe«» IC onon ^ff^otod. Tke >fl[ieeito* 

, „ tdto todt^netjui bee ia^ot likeiy ip be 

by the emptoymen^ in the pureult ^ tome 
eipedenoo of thehebito of beet, to other 
^ •dtotoipto* " ®h« oltointo of thia coaat i» to pepnUar that 
irtiethor toreton bw .could bo introduced. 

Of a totter toom Idr. LevWamer, Acting Collector of 

■h 

Ahree honey *prodactog bee« are kno>m to 



to in potoewwd crf AJ^^ 

bough«> to fclto eavei btwhim i»d to%«i:to 0^4i^ . 
of a dtmtonifjre nod ntoltobly t)e4oto«elf<Atoto 

A«>«ffude their ddtotottoa€<m only a jdnitto toatotoce been 
wMrted. the iemtoda** b^^to8invanam» to FeAtu^^i^ totoeto on 
foimtion reeeivttd to 


i) 

Manrtthui^ t>btatoed a gneennhon.iuna i 


in Oolm^ iend the 
to a etick by a toread 



^Ipgn* Theee 
iy be ooUeoted 


frhtoAbOi^ ti _ 

b«to ma^wd to ^ 
nlabto ,a totohet al the exid 


bece are dangeroue, and theto 
with great precautlotui. They 
time by a man who ia let down the rooke 
le ii tore! with the place whore the neet has 
Bythetoghtofa torch thie man 
of a jhoto underneath the neat He 


toen pottee tm or three holei to the comb ; and the liquid 
honhy cornea po^tota the pot placed below, Onepotandiome> 
timea two pots are jooltooted to this way from a good ne«t» and 
tba honey is Ik Id at lour annaa a vim to the merchants to the 
neighbouring villages^ There are two seasons for ooUecttog the 
hj^y to this way’~'4rst to April, when the Beera to flowering. 

This to toe best imuey. The second season is to November, when 
the bees feed on the flower of the Caotna (Amla jfmud^ Tamil 
Sad(trakatU). 'l^hls honey to very hot I am told that there abso- 
lutely no moans exist of (tomestioating this variety of bee. 

Pilla 7>!»a,*-^Thto bee makes a small corob on trees. It to half 
the stoe of the rock-bee and not so dangerous. Its comb is easily 

robbed by kncoklng Itofl the tree, alter the bees have flrst been 

frightenm aw*' ^ noises made under the tree. It to a better sort J O^ere appears to ho a demand, 
of honey than the rook-beo honey, but to not ooltooted to such | learn, from the Madura and Palghat hiUs. 
latge qimntltiea 

A be^ the stoe of 


ar ,^aoed It In the hollovr of a Uw irfto** twp fWt.three m^mtos 
a piece of honey -comb, aboflt th® stoe cilian Pgg» wkc ftmnd to have 
besn made by the bees wbtoh had been ' attradicd tocto* The ox- 
Mriment w tl«Hn abandoninb There scasna to bonm^tototo 
district who are iuterestcfl in the matter. ^ 

Littl is known regarding the habitSv Ac,, <rf , toejiC beyond 

the fact that the honoy to ^Uu»rcd two or totes daya to too 

new or full moon. The largest quantity is obtoimod to the 
Jnngto, Tiimturaipundl twooki and to soW at 8 attoas 
per measure. It to chiefly us^ for medicinal fwirposes and not as 
an oriole of fMod. Whatever quantity to produced is oonsumed 
within the district and none to left for exportation. On the other 
hand, a obrtain quantity to imported from Ceylon wheuevei? there 
is a demand for ik ^ 

Mr. W. C. B^ayne, Deputy Conservator of J'orost^ Ttonetewy, 
has been atgti^ paios to Obtain tofontototon. He writes as 
follows 

The quantity of honey coUeoted from the TinneysHy foresto wr 
annum has varied from flO to 800 measures, or 45 to 400 Madras 
seem. It to told fn retail and wholesalo. 

The profit realtoed varies from 4 to 8 annas per measure, or 3 to 
6 annas per Madras seer, or 4 annas per quart botide. 

None to exported that I am aware of, but to all consumed In the 
following ways : eaten largely at marriage f esUvals* as an oftoring 


or for anototh _ 
mixing with mied 


is to faestoeu templesTand much employed to 
lines. 

It is not known how much honey is of a superior quality, as 
vfudous combs are mif ed together at the time of ooUootion, 

and some to Imported, I 


, fa fl/i called Koehoom to Tamil, Telsgu, 

This bee generally makes its comb to the hollow of trees, and has a 
very sumll comb. The honey does not taste nice, but to greatly 
usjd for medicine in cough* fever, and such oases. 

I haim obtained most of this information from the Wood Over- 
seer, who knows more about the subject than any of the persons to 
the dlitrioi. He to strongly of opimon that the bee indigenous to 
the dtotrlot cannot be domesticated. It also baa to bo ol>aerved that 
the common people among the Sudras have a superstition that the 
settlement oibees to their backyards *s porten^ua of some evil 
happening to the family, and It is possible that,K^r the same reason, 
they would not regard bee-keeping to the uomestioated state 
with favour. 

Tbs Supsrinto'' ''oDt or the Government; Gardens, Ootaonmund, 
writing to the Cvii^ i the Nilgiris, says : — 

A few yoors ago 1 ..,.i.iiaged to ke^p a swarm of NUglri bees in a 
d enl- wood h:)x for about tlireo months by feeding them on sugar 
and w , But they did not appear to be t home in the box, and 
apf " ..y oonamned the . juoy as tbv.y collected It, as there were 

on^ a fo 7 empty combs to the box when they left it. 

The CoUcotw aiso foi wards a Utter from Miss Cockbum, of Keto- 
giri, Nilglrl Hills, to the Acting Head Assistaut Collector, from 
which the following is extracted t— 

There w three Jriuds of boos on these hills, tho lai’geat being 
about an inch in length, builds in almost inaccessible rooks and 
forest trees, and makes immense hives of tliree or four feet depth. 
These hives are occasionally taken by the Curumbors and Irmors 
(the wildest aborigines of those lulls), who anoint i;hoir bodies with 
tho juice of a leaf which grows wild, and which the bees cannot 
hoar. They then let themselves down from the top of the rock 
with a rattan rope, and after sweeping the bees away, take the 
whole hive, as they consider tho pa^ containing the young bees a 
grwt delicacy. Many years ago a gentleman had a very narrow 
escape, having been chased by a hive of these large bees while out 
riding. He dismounted and laid down to a swamp, when the bees 
left mm and attacxed his horse, which died from the effects of 
the sttogs, two Of tliree dajrs after. 

The Q^nd .vpeoies of bee to much smaller, and only hives to 
holes in ks and trees. We have had this kind to boxes for 
nu^ny years, and found that they succeed well, especially if the 
gti ien to well stocked with flower-plants, when they become attach- 
cu CO the locality, and will never leave it. When a hive of this 
oUss of bees has been disturbed, they generally cluster on the 
branch of a tree near till a new abode It found. In such oases, if a 
common ditalrwood box with a little honey spread on the and 
a smalt boU out, out at eae side, is turned down on a board and 
plaoeansM the Mve, the bees generally find their way into It, or 
^ box at nl^t, and the bo^ replaced on 
the beam Tnabont a month or so, there should be su vend combs of 
hoimy, ^AU msy be takeilmmept one, which should always be left 
to toduoe the bees to wimato. In the hot season there should be 
some prolsetimi (a little straw or anything placed over the boxes, 
to pviwenh the heat ol the sun msHlng the honey-combs as it toui 
known tp dA 

The thirA species of bee to very small and only hives to bnshesi 
and will not semato to a box* 

(hmei# seven ysara, when the KuelUa to to blossom all over the 
hills, the honey to very dark, and not considered quite wholesome, 
ofhon^ here to 112 mmas or 1 rupee a botUe, 
jmm Xsnjme tbe<iolBeotor writes i— 

Three sorts- of bees are reported to be found to this district, 
m Koi^ (3) Aosokt*. The firsts said to. 
^ ^9*2. *91® ttisolh^*. H Makes its combs to rocks aid 

tnuUto t^iebee* IThtobboond ito^ to gtnerM^ too^toslve, though 


( To be Oon^inmd* ) 

AGRICULTURAL AND HORT|OULTUEAL 
SOCIETY OF INDIA. 


The ustutl Monthly Ot<MroX Mu^ VHte held on TVtofiiddyt 
the 6th Jemutry, 188Sn 

W. H. CooswBLL, Bsq., Fmwtonf, in Choir* 

The Frooeodtogs of tho last (NoVm^ber) Meettog were read and 
confinned, 

Tho follcwtog gentlemen were elected members t*- 

Mani^ers of the Sungma Tea Asioolation, Uarjeeltog ; of Wood- 
iauds, C^ohar ; of tho Nouai Te^. Company, Assam t of the Otter 
Indigo Concern, Tirhoot ; and of the Equitable CosJ Company, 
Soetarampore ; Major E. Bartholomew : M^or Ihinean G. Pitcher ; 
Sheikh Gnolaiim Moheod-ood-deen ; his Highness the Nawab of 
'^aora, and hto Highness the Baja of Nurstoghur, Bhopal. 

The names of tho following gentlemen were submitSed as desirous 
if joining the Soeiowy • 

F. B. Bellew, Esq., Senior Master PEot,— proposed by Mr* R. M. 
Baly, seconded by Mr. J. E. MaoLaohlan. 

S. R, BUsou, Esq., Senior Master Pilot,— -proposed by Mr, R. ML 
Dftly, seconded Mr. R, Blechyuden. 

J. Leadboater, Esq., Ranlkhet,— proposed by the Raja of 
KantU, seconded by the Secretary. 

Maharaja of Mohurbhiinge,— proposed by the Presideht^ seconded 
ly Mr. G. L. Kemp. 

OomwiBimoiis. 

1. Suggestions regard tog the demarcation and mankgemsht qf 
the Forests of Kulu. By Dr. SbhUoh. From the ^ Government of 
India. 

2. Memoirs of the Geological purvey of Indihi-**Palaiofimfpflfi(i 
/udten, Ser. XU, VoL IV. Port 1, and Se?. XIEL 

Records of Ditto, Vol. XV, Part 4. 

Memoirs of Ditto, Vol aIX, P4|rt 2. From the Government o| 
India. 

3. A Manual of the Land and Bevenoe and Land 

Tenures of British India. By Baden Powell* From Government 
of India. 

4. prooeedtogt of Asiatic Sode^ of Bengd* Ahgust 

1882« From the Sooiety. 

5. Proceedings of Agrl-Hortloultaral Soolity o| MadraSi 
November 1382. From the Society. 

a. Tropical dgrkuUuriii lor Deoember 18S$i* the 

Editor. 

7. Field and Garden Crops of the . Frovtooes, and Ondhi 
Fart 1. From Government of the Nk-vVi. Frovtoeek 

8. A collection of Gemidam plants. From Mi^. W, GoUam. 

0. Two fine plants of Grandiflora, From Mr. Ci 

Nickels. 

GasuDXN. 

A report from theGardon Committee was sttomiti^ ^e Com< 
mitt^ totimate they have arranged for an Iron !^tont House, %p 
be commence at once. They allude to the recent oomtignmeh^ of 
Boses from Messrs. Paul and Sons of Cbesitoh^. ThOU^ oeeM^pd 
to Wnrdton cases had proved a foBniJi ^0 
oloeq% VD^en boxes had wioocedea mr*" ^ 



S€ 




nitoia mmmj am nmnaxmAm ^ lO^ 
rnAMmik^ 0t wfaidh few 

^*Th/fi gftrd^n W| tH ttwiear Imt 

lb<^ li A goo4 d«rt Wd0n« ih ihi»t wWr; 

jsmMuMi itod lim be IwK^d ia 
dtie ooiim itKembeei 4eiilri|^; » fe!«r» bat obolbfe 

pUntf la nwy baire ^ pim bjrl Weil^ tiSte 

furdea aiidMlMIbelr am eoleotiaa* 

mrM&nt Jiu tabaa Vety lilni^ to BeoKal. aa. 
being eweeW toeafee^ tbaa dlofftfia eitrM^ret, • eweet ioeated 
yeorbsiub,^ beridee grbwiag to a |o^ eite, ^afixt to nalM it m rtry 
popular plant, aad one that no hoiua ehoold be wltiioat. 

^ The potato! Idndly nppUed the garden by Mt, W, BtaUcgrtt 
have beenpUated ann look very protnlaing ; by next meeting 
hope to be able to report fatly on them. 

** The Iron Plant BoiMei notr la oonne of ereotkmi wtU be found 
yerj ne^ to membto ahd othot* eeleotiag ptote, aa being 
au^tod ln tote, a will ehow wbat ii avi^Sble. 

** I ebaU in the ocmrie oi a few daye eend up to Secretary*! Office 
Metma iuawiatu and JBahmia VoUon seed ; a fair eupply of th< 
former ha! been oolleoted, and the latter 1 $ being gethered. 

The ehede thrown by Ormhxa reyio bae M a peotUiar effect 
on a bed Boee plant!, all within it! ranM baring tnffered, and 
to' ill ippearanoe died down. On remoral of the Ortpdoxa r^gia 
the Eoeei^kati recovered th^ rltalitj, and 1 bare erery reaeon 
ib beliere wtU do well s this may be worth enquiry, ae Ortodom 
ftpi^ doei nota^^?ear to hare a banefiil effect on other plant!.** 

Eisoxae oi ffkmuamnpii* CmnvATioN or Ktjuaov Potatos 
tn ^ran XlAiadwiLiffo Dxsxbiot. 

Bead a letter, dated 8th September, from the Secretary, Gorem 
ment of Indin, Berenae and Agrlooltaral Department, reqnef ting 
to be fundehed with a report on the abore potato!, of which a 
•Upply wa! given in Febroary lait. 

the following letter, dated 2ad December, from Mr. H. J. 
Leitch (Meetra. Hoyd A; Go.) in reapeot to the above 

*' With reference to your letter of 16th September last, enoloa 
ing one from the Department of Agrlcultare and Commerce, 
regarding the aam^ potatoe handed to me for distribution in the 
Darjeeling diatrlot. I hare now the honour to forward the reports 
I hare received from the different planters in the Daijeeling 
district, to whom 1 entrosted the samples for experiment. I can 
only enres! my regret personally that the results have not been 
more safisfaotOT.** 

FVom Mr. fr. Juelp9t Singhala, l$th Nowmbtr, to Mr. H, J. 
j^eKoh.— ** Your favour of 7th Instant to hand, have written to the 
folloiKng gentlemen lor their reports on the potatos 1 sent them, 
and Immediately on receipt wUf forward on to yon : — 

Hr. H. E. Irwin ... Punkabaree 1 bag. 

A. E. AlUhs ... Bing Tong 2 hags. 

A. C. Ourtls ... Ting Ling 2 b^. 

C. G. Beid ... Murmah 3 bags. 

J. C. Bom Kahore 2 bags. 

S. Smith Teesta Valley 2 bags. 

H. W. Oraigie GioUe 2 bags. 

E. %)hgrare Sellmbong 2 bogs. 

,, G« F. Flamsteed 20 seers. 

, F. A. Wearing ... Ambrotia ... 20 seers. 

*<The remainder was put down by me on land belonging to the 
new Fallodbi Tea Co., Dd., at an elevation of about 4,000 feet, 
with exception of about 20 seers, which I planted in my vegetable 
garden at an elevation of about 3,350 feet. 

* « Owing to the lateness of the season for planting potatos in the 
Terai, and the receipt of your private note without date, the 
Instmotions contained in Messrs. Lloyd A Co.’s letter of 9th 
February last for the distribution could not be carried out, so that, 
in oonsmtatlon with the late Mr. Forbes Hall, the within mentioned 
list was agreed to instead. Several wealthy natives of the district 
were asked to plant some of the potatos as well, but 1 regret to 
say, not one of ^em oared to do it, or seemed to take the sughtest 
interwt in the matter at all.*’ 

Report on Potato m^d ttetOtd from Mearst Lloyd <St Oo,, 
OoleuUa. as per ih^ Utter of 9tk JMruary 1882. 

<< SrdMo^ l$82.--FlantM in my vegetable garden at about an 
elevafeon of ^350 feet^ ten seers oz mnall tubem in trenches well 
ptepared with ashesi Ume, and manure, each trench id>out feet 
imart, and potatos sown about eight inches apart, the tubers were 
Yety smalniHt^ all eyes but one nicked out, nearly every one 
nent np vln«L which grew exceedingly well, and formed good 
snbftiuittii loofaing plants, neoessary emhlng np was done, and 
whmi the whMo ctf tne vines had completely dried, were dug up in 
the month of J^nly» result being only 20 seers of very poor, 
indifoeat small potato ! : any number of the vine root! being 
taken up, without the cUi^test lign of a tuber having been forme<r 
Bid anbi very destrnbttve. 

** Phmted la my vegetable garden at the above elevation ten 
seers of the largest sfis tubers out into four and five pleoee, put 
into weU-dug deep trenohes, manured last yeer with oowdung, 
aad in wHoh nothing had been grown since it was manured, soil 
was beaatifi|tlly prepared, pulveriSM, and forked deep to about one 
anda-hiM 1 dug up in Jnly, result about thirty seers, not one 
of the tubers bsiag equal in else to what were plaiiWl, as with the 
small ones ; any numoer of the vine roots not having the slightest 
sign of a formatioa Oa them whether from having been in a very 
youi^ 8tatc« destroyed by red ants, or not, 1 am unable to say, 
butifind them <ied ants) very destructive ^p at this elevation, 
and do sB I esn, X cannot m Hio place of them, fori have burnt 
the 8<A used ashes and.UhiO to 8 d^t extent and sHU ol no very 
great beheffoialavaB. Msrali 4th,^l^ 7th, 8tb, OtL and lOtb, 
plantsil nldetBSnndsoiiSsmti^aa of abmt 4,000 feet, 


sbmetreatid as Iba 

ve«dtahie fwden.^ Ae laadaOLssMt hatfisot haen ua^WrsM to 
•OtoSIx yean paet, ailob rsd tobtoMAtdiil tin 
firet and wlowedto d^, then ‘fired '« to , to isk toS&WT it 
ones, Bii^ then spriakliiig Well witb tto,1bw^t d4^ 
all roots, stones; Ac., and pulwitlag to wGL aS mm m po«uw^ 
lag the potatos on ddlts us Hk to aativw oiittom to to to 
iK^ot. eartniagupas well and not a weed allowed to 
one cootie waS kept constantly on to field for this 
alio to protect it from being robbed at night, it 
fenced ronnd also, to keep ao un sl s and eiStie oat,, and 3 , 
the land planted oat was from | to an aore In eXtot. OSi Mug 
dug up la September, many tubers were found tone faaU-rdttoQ, 
ana many more bad thrown out new vines four to five' Ifiohof 
long ; this, I am inclined to think, shows that to Slsvaaon tore 
Is not suited for potato growing, and seems that ft Is nSItor diae 
thing or the otor. Boot upon root was dug xm, without a «big(le 
formation of a taber, and any nnmber of othen with mkly ok# 
tuber, in which esse, it invariably was a leirly laifs one, with a 
red skin; some of the white skin roots gave five, and six tnbefS, 
but only one could bo called mediam sis# ; rstolt of poodaoe 
about twenty*s6ven maunds, or about three maands for efe^ to 
maund planted, which Js a very poor yield indeed, and todhly 
convinoes me that potatoe will not ^w well unto in a soil tot 
retains moisture, and In a medium temperature and at an eleva- 
tion of about 6,000 feet or so when planted in February or Mtoh« 
or on feie plains in September or October, when thto fii a v«4r 
good amount of forcing heat and a good amount of molstare in the 
soil retained after the closing in of the nto season to assist toi 
development of the tubers after forming. 1 have experimented 
up here now for the last six seasons with potatos, aim signally 
famed each year. In all other ordinary gsiden produce i have 
been most snooeosfnl, which convinoes me that I am not altogetber 
to blame for the failure, but that the elevation and soil is not 
suited, and would never ^y to onltivate the potato, no matter If 
the very best seed possible could be procured and planted. 

In oonelusion, I can most oonsoientioaily say that I devoted a 
great deal of time and attention to the preparum of to land mid 
the planting of these tubers, but regret exoeedingTy to kUng has 
turned out so miserable a failure. 

From Mr. IT. M. Ltonard, Ooomke TeaOo, Ld„ Kuraeonja, 14^8 
September 1882.— Yours of the 9th February, anent oultlvanon of 
potatos, to which I replied on the 14th February 1883. I distrl’ 
buted the potato se^ amongst some of my people, and also 
planted a quantity under my own supervision, out found nearly 
in every case that the seed rotted and in other oases yielded but a 
poor crop, Of small waxy potatos, the sise of bnllets. TTie 
aocoinpan 3 dng fibres will show the peroentage of some of to seed 
planted, vi»., from 20 seers seed 80 seers ptotos aU veiw small, 
and from 16 seers seed 40 seers potatos also small, and fully haU 
were rotten and not fit for use. 

From Mr, R, Rphgrave^ doled StUmhong Estate, Magriaporep 
14th November 1882. — Your post-card to hand. The two bags of 
potatos you sent to me were in very bad condition, many of them 
rotten, evidently through being confined in the ba^ too long, con- 
sequently only 901b. were fit to bow, which produced, as near as I 
am able to asoertain, about 4701b. after they were sown I left 
for England, and the party I left in charge did not take any account 
or trouble with them. I have been giyen to understand they were 
greatly eaten by insects, but I did not see the potatos myself* 

From Mr. Q. F. Flamsteed, dated Nahote, J9th November 1862. 

— Here is the Rev, Wilson’s report on the potato oeed I gave him. 

The of seed was in a very advanced stage for sowing, and 
yielded 27 seers for sowing only ; produce close upon 8 J maands, 
not very large or Bmall ; quality good ; these I have saved for seed, 
as the first time is no criterion. 

From Mu A, O, Qurtis, dated Ting Ling, IMtH November 1882, — 

In reply to yours of to 10th aboat feie ptotos, X am sorry to si^ 
they were a failure with me : most of them were destroyed by rea- 
onts before they came to maturity. 

From Mr, F. A, Wearing, dated AmbroHa, l$th November 1882. 
—I duly received yonr post-card and here is the answer. 

I gave some to a sirdar, who planted them at about AOOO feet 
elevation at the time you gave them, and they came up fairly well. 

I really cannot tell you the exact kind of soil, though I snj^pose It 
might be called a light olay. 

Others I planted down near the ^'turah that runs throagh our 
garden in first class soil, but it is too wet for them to snooeed so 
low in the rains, and though some came, to majority rotted. 

I have planted another crop Just at the elose of the nins, and 
I think they should do well. 

From Mr, St Smith, dated Teeeta FaUty Tea Oompmff 
Daryeeiing, Blst November 1882.--ln tern to yours m the lOtii 
instant, regarding to seed potato! whioh f received throngh 
I beg to state that I planted out some of both kinds on 
after tolr arrival (to 23rd February); thk seems to have bm to 
late in to season for this place i ths weather by to time to 
potatoes showed above ground, h^ bsoeme oaoring to 

apid growth. The stems ptoueed were enormous In ito, mid 
he tubers wars both large and abnodant, but to nilhs ivto 
n ns before they were ripe, so that on digging aw a ^ 00 % Ohly 
^boat one-tfalrd of to tuners were fit for ase, ^ larger oitoi 
were rotten, and the smaller unripe. I have no doubt hadfeiey tbto 
tlanted from six to eight weeks earlier would have Sto hfi 
mormons crop. 

On one plant (the white kind) I counted no fewer than 88 tubetti 
he average return was about ten times, but had they Iwen ready 
Mfore the rains sat ^ It would havs been nearer ^ 

The quality of tboee fit for U«a was exoeBcmt 
Roetdved^Tbett to beet thanks of to be giten life. 


V«tUng <9iiM down Mme mt litto font Md Sn t/um, im , lor tite trosUe lo kindly gins towwda tUi 
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!ll$i|ioiQMw iTobn B: Thiaitofti MU 

OSSm 9(19^ 10& Ooftober, mi Mt ^ ^ 

‘•■rlw mnowMg* Wtth nuay thuka ih« Moaijfrt, of yw 
J w# logger with a om of mthfotti 

'^^(^obamnolMtiM oarUorraf^bat lor 

IlMtWwmal of my offlolal bniineMt, ooBooqiioiit upon th« 

giy fw^ iia Mt cl flovonunont from the tiUatd jii Owan ^ 

that I tiow am able to inform yo^ at to ^ 
asd Tory viaoable dcmatUm. 


whiek Mof namber elthe 6ooi^ 
a ewam to the Britiah Bee4«miii^ AMociatio& for trhJ. 


viimlti f^ymurmbid asdrery vidoable dcmatUm. 

. wfthtwo 9xc$pUBm, were all eWve, iW have 

aitaattoiui, and are la « fair of 

ilciheee had pi^otudy iatrodaoed by plaatan re* 
iihn^^t0the (?etoay eidC^lon, but I am not aware that they 
WM e^ldhh«^ in aoy oae oaee. The aame may beeaidcd 


^VYoa are probably aware that a cbniener of the Hdiee, eh,, 
IMiiihUtt jpamatatt^hlmli^ It ia a very fine tree, 

awTbeari a very agreeable miit Bat yoahave it, 1 believe, la 
many pailMi of India, j^ot Ux the Booiety’e Garden J 
**Gf the mangoee, a fair proportion were aHve. Tboee dead were 
ainetedhithe marginu The jdante bad experienced eome very 
ohld weather, and had, I think, suffered a lUtie from the not nn- 
common mietake of being eupnlted with too much water. Upon the 
whole, however, Mr. Comellae landed hie charge in very fair 
oonditioii, and hae well earned my thanks. 


70a to know that of two qnea&a and three 
ewms of Itaiian been, 1 km wooeeded la aanegtwo owanm, 
which are now breeding,. and one qvoatu^ * 

Andereon, SapeilatMideikt, ladlaa Ifnaenm, 
i^h^f^ormatioQ regarding 'the ketpinf of bMo by nativee 

the i^tloned he had i4bHM eo^ blormatiba ae 

Wis poaeeiaed by the Society. 

I^EOimovtoir tBpM Wstra^iame, 

Mr. Mamhall Woodrow, Superintendent, Botanical OirdiBia. 
Guneeh Khind, Fcona, gives the foUowhag dt an antidote lor white- 
anta t— • 

•‘ PvobMd* of woroBiy, •• Ite mao iapliM, k » ooupoimd of 
o&lonnt Mid noronry. It k • heary wUta omteUIno ^m otwn 

*• PWW4** ft*» 

•oy obomJat in a lar,* way m brnlnoM. Xkto anbitwiM lut -bata 
in OM doting nnny yonn ninong botaokta and otbnr natnwtKrt. 
to protoot tbek ipeoimeiw koin inMok, and Moestto bu Wn 
tried with enooeM against Whitoanta. ^ w«w*j: oaa neen 

*• ^ UM tha peroUorid. of merenry it abonld bo dkaohtodin water 
and the p^n to be piwMrved dlp^ in the aolatlbD. OUm or 


The names in the margin are most likely improperly spelt, keep the eolation. As 

there beixm nmoh difficulty w reading some of the lab^^but nmy 1*^108 subetanoe, a 

serve to ideate the varieUeeloit. ^ f ^ dlstrfbutlcn. It 


** In eonsequenoe of the early departure of Mr. Cornelius to 
kAi post at a somewhat distant part of the colony, 1 was unable 
Ic oensttlt him as to what plants in thU colony would be 
acceptable to your Society. 

•* But antif he has been here some little time, it is not likely 
that he would have, upon such a point, much advice to offer. 

** I shall therefore nil your case for return per let January, and 
ship in May next, exercising my own discretion as to ite contents, 

» h in the meantime if you can give me any suggeetions your- 
t will give me pleasure to act upon them. 

** This colony appears to present conditions of soil and oUmate 
favourable to the growth of a number of tropical productions, and 
with the assistance of the older colonies and dependencies of the 
Crown might eoon poesess them. 

** Dr. King has very kindly sent me from time to time a number 
of trees and seeds of economic value, and they are doing very well. 

** With the present rapidity of steam eommuoioation, 1 find, 
however, that the post U a most useful agent, as by the transmii* 
sion of fresh seeds the probabilities of a uieful uitrodaotion are 
increased, and the risks to individual plants avoided. 

** If, therefore, it is within the power of your Society to send me 
seeds of any useful fruit or timber trees, or of any ornamental 
plants, it will confer a benefit on this young colony. 

** 1 have succeeded in obtaining a grant of land, or rather a 
reservation, for the purpose of forming nurseries and gardens for 
the propagation and oiuture of useful aud ornamental plants and 
trees, the management and control of which 1 have undertaken 
myself until such time as the. finances of the colony will permit of 


kpaoked jn «maUpMl(«ta, Mob^raffiokatfor aim qnwt bottle of 
w»tor, Mid tb«M ^luk Mre enoloMd iu • pMwr brnring diieothuu 
for use and containing one dosen packets. 

CojumaoxTioKi oh vaeious Bwnm, 

R******“ Po|^, fnrniriilag Mm. tefonuttos InrM- 
peot to Pyrethrum as an^ectioide ^ 

I .66 by the proi^iun of tb. Hooleto for Snitombw bMt, tbat 
information kdMired on tK« iubjeot of .jpyrrtfiwm, and I tnut 
that given on tte other page wUleuffloo. l^e pyrkbrum k nneh 

S.**** i.* »«♦ g”>w nraob M gh«r 

toan 18 to M ioahM at Kotegnrb. The OAry$afUimum kMm 
SitobfMtin height at Simla and Kotegnrk The natlT'eiiMae 
for the plant and Sower, it Oooldaoodaa,’^or Davids rote 

There are five yarietiee of |wrri*ni»-~one, 2 feat high, two Of 
3 inohei aaob, and two of 6 in^ea aaoh. Theee four are laWlnable 
for bed^g : all four are oalkd •' Oolden feather,” tiie old name 
being “Fever Few." 

I ehould lay a lolutlon of oarbolio add, appUed thiongh an 
••atomizer’ or epray-prodnoer, would deetroy toe red-epider. 
and anything eke in the inieot line. It doae so In America 
Tobacco water may be similarly used. 

No. 1, Pyrethrum parthenium (Linn). ** Common Fever Pew,**— 
Flower of disk yellow, of the ray white. July. Perennial. 

‘‘The whole plant is bitter and strongly scented, reckoned 


and tnat ttiese inseots may be easily kept at a distance by oarrvinu 
- - , a handful of the flower heads.” • 


Interest In the task 1 have set myself, and will learn with pleasure 
of the valuable and quite unexpected assistance you have been so 
good as to give me.” 

ifssc/vsd— That the acknowledgments of the Society be tendered 
to Mr. Thurston for his Interesting communication, that a supply 
oi se^ be forwarded to him, ana that his offer of reciprocation 
be thankfully accepted. 

Japan Pra. 

Bioad a note from the Superintendent of tlie Botanic Garden, 
Sahamnpore, forwarding a small paper of the Japan pea {8oJa 
Miipida), and promising a larger quantity on receipt of a supply 
shortly expected from Japan. 

The BeoreUwy stated that this pea has been brought to the notice 
of t^ Society some 88 years ago, at the following extract from 
its proeeedl^ for August 1844 will show. A oorrospondent 
(Capt^ Blgg^) presenting an assortment of seeds from China, 
inakMthe foUowing remarks in regard to one kind, which is doubt- 
leas the hUpiOB 

Of the esoulents the large white pea is deserving of this 
notoriety, that it forms the staple of the trade of Changhair, or 
nearly ao, to tibe astonishing amount of 10 minions of dollars, or 
21 Sterling. This 1 give on the authority of theBev, 

Mr, llsdhttrst of Cha 


nearly so, to tibe astonishing amount of 10 millions of dollars, or 
2| Starling. This 1 give on the authority of theBev, 

Mr, Hsdhttrst of Changhair, and Mr. Thom, H. M.’s Consul at 
KWpA The peas are ground iu a mill and then pressed, in a 
•Ottiewhsi complicated, though as usual in China, a most efficient 
by means of wedges driven under the outer of tlie 
mme*work with maUeti. No desoriptiou would suffice without 
a drawW* oU is used both for eating and burning, more 
for the MM purpose, however, and the cake packed like large 
Gloucester cheeees, or smell grindstones in ouroular shape, Is 
distelbuted thrernghout China in every direction both as food for 
pipStt^buiSkloeei aralso lor manure.” 

BSS'KIRPIKO. 

Bead the ibUovdog note from Mr, John Douglas in cmitthtiaGon 
o!^ sub^ introchioad at the last meeting 


beeos ireeiy. won't aniwer in the plains. A foliage plant as well, 
GhryiaiUhemum corotiarifm (Linn.), Gard^chrytanthemum. 
South of Europe. Flowers used to disonsa steatomatons tumours. ’ 
No. 2, OhrytaHthemwn iegetum, (Linn). Com chrysanthemum. 
Flowers yellow. Juno to August. Annual. Cornfields. Discus ' 
sive and attenuant when used externally ; and given against the 
jaundice, asthma, and shortness of breath. 

2. From Under-Secretary, Government of India, Eevenue and 
Agricultural Department, enquiring for information In respect to 
sand-binding plants. Complied with. 

ft. From the same, forwarding a model of the ** Mearioan aloe 
fibre-extractor, ‘Referred to in the proceeding of the last meeting. 

A From Messrs. Balmer, Lawrfe 4 Co., requeetiiig full lirforSi* 
tion in respect to the cultivation of the aloe plant. Complied 
with. 

8, Fr^ J. Clarke, BSsq,^ Mvlboume, acknowledging receipt, In 
fair condition, of a case of Oi chide in exchange for feme. 


SELECTIONS. 


MB. BOBEftTSON ON “TILLAGE AND PLOUQH&'’ 


of ibesul 
‘lam 


me every 


dmoed at the last meeting 
ly i] 41 iged by your letter of the 21 tt Midmo, 
laoll^ for cmtiTating bees at the Bodety^ 
Bpove, and 1 h^ to be able to avail myaelf M 
gingly ofhred at ah eariy date, 


^ Madras, on “ TUlage and Ploughs.” 
Mr, H. P. Gordon, the CoUeotor, was In the chair. The lectors 
wag delivered in the large room of the Warlow Institution, 
Thm was i large attmidauce of tho general public, iudadbg many 
landowners and ryots from the sun oandihg neighbwrhoood. 

Mr. Gordon, mi taking the chair, pointed ooM^ the nceaeace 
ol Itk at Belkry was dap la a detlve qa 
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TBE INBIAW 4iSRJQU<«Jl«Sf. Mkrwy 


Utm jKnMthiAg, definttoly, f«gMrd^ tlio reiulttof M]!« 
klnaaUiMr'P gr«ak eaterwriye la ik> eiba^vely «a]>eri<Mr 

SwropMii ploag^ta bw dUbbl. iiWr uotioinf gitnmuy the 
very orediteble maaaer in whioh thie new enter^e had been 
ftirM»Mr Qordoo btfoduped the ieeturef. 

Mr. Bobartfoa, eyohe M lellowe ¥y vielt tq BellAiy on ttile 
oocMlon an Mr> Oordon bai etated^ <^teiy In conneotioa with 
the egrioiiltaral tefomn* ItMtUbted by Mr* Babiqbthy Mudelifbr. X 
have oome toi^ ^rhet Mv. ^bepathy HadMiar Uae etfooted, and 
to loam how lar hU eaamide it Wng iinitfUtd hf othert. It wae 
tbonght that I u^ghl with advantage give a abort loctnre in this 
toem on Tillage and Ploughs $ theee tn^eoti being oC epocial inter* 
estnt present here. Before proceeding to refer to ploughs in de- 
tails i ehall fiiftt bring nnder your notice eome general facts refer' 
ring to tillage. And first, I would remark that you may till a aoU 
witnoat making use of a plough ; indeed, strictly speaking, the 
aoila M ^utherh India are not ploughed. The implement 
genaraHy by Our ryots, which la caued a plough, is really 
What is teng^ a oumvator, being without a tnould^btkrd for re* 
oeivtng and turning over the soil. Most persons are avr^e that 
the pi^Uctlvenets of land it greatly stimulated by the soil being 
itirrw, loosened, and tamed by tillage implements. Land that is 
Wt untfiled produces only vegetation of a very low order. It is 
true ttmt, on such land, trees are produced without the soil being 
^led ; but trees, Mnerally, Teq[uire several years, and some kinds 
thany yoitrt, to reach maturity ; while, as yon know, most of our 
oultivated crops must be sown, grown and harvested within a 
period of less than half a year ; it statids to reason that if the 
plant you desire to cultivate has a very short life, it is expedient 
that it should be maintained in the fullest possible vigor during its 
period of growth, In order that it may l>o fully developed and 
matured ; and this development will depend very largely on the 
amount of available plant food within the reach of the roots of 
the plant. I nmst remind you that plants, like animals, need food, 
and that it is no more possible for the phmt to live without food 
than it is for an animal to do so. Again, you must I'emember that 
animals npMess the power of moving about to starch for their 
food ; while plants are fixed in the ground, aud though, to a certain 
extent, they do spread their roots in search of food, this power is 
but limited. It it thei'efore highly necessary that you should 
place the food of plants in close contact with their roots. In re- 
ferring to the food of plants, X should point out of what this con- 
■ists. Bolls are composed of various mineral and organic matters ; 
tne former are sand, clay, lime, potash, soda and seveml other sub- 
stances. A good soil contains a fair proportion df all these, which 
are called the mineral oonstituents of the soil ; the organic sub- 
stances are composed chiefly of the remains of plants which have 
boomno partly decomposed, it has been ascertained by examining, 
by analysis, great numbers of samples of each variety of field pro- 
duce, that oropo diffet in their demands on the food yielded by the 
soil. One vanety cd crop feeds largely on potash, and will not 
thrive in a toil lu which there is a deficiency of this mineral ; an- 
other variety of crop feeds largely on lime, and cannot thrive 
without lime in the soil ; while another must have soda, and so on. 
You will readily understand that if a crop which feeds on the lime 
is grown continuously on a pieco of land to which no Umo manure 
is added, that crop must in time find less and less lime in the soil, 
aud therefore the power of the crop to become fully developed is 
lesiened year by ycati until, eventually, if the cropping is conti- 
nued, the soil be unable to yield an outturn of tlie crop sufBci- 
eivt to repay the expenses of ouUivatioa. When a soil has thus 
been i‘educe<i in the scale of fertility, it is said to bn exhausted. 

Of course, It is not absolutely exhausted, for it may contain appre- 
ciable quantities of lime, aud other mineral inattois, but yet not 
in sufficient (joantltles to admit of a paying cn)p being produced. 
VrUen land is in this state, it is usually abandoned by the ryot, 
and,, after remaining uncultivated fora number of years, it is pro- 
bably agained resumed for cultivation, and, not unlikely, will, for 
some years again, yield such crops as will satisfy the ryot. The 
explanation of this restored fertility it, simply, that the soil has 
again replenished its store of available plant food ; which was near- 
ly all used up, when It beoamo necessary to abandon tho land. 
This new store of available plant food would have been deriwd 
from tho store cf inert, inactive, plant food, of which most soils 
contain a large quantity. You may exhaust a soil seedily of its 
re^lily preparod plant food ; but the inert plant food is stored up 
•arely agaiost undue wastage, aud only becomes available for use, 
either by the land being left for some years to the iulluences of 
tlmsdr, which gradually unlocks and 9 cts free a sufficiency of plant 
food for the requirements of a farther succession of crops. It is 
the spocial obieot of all tillage operations to open up these stores , 
of plant food: the more deeply and thoroughly the toil being ' 
tilled, the greater the quantity of the plant food set free for the I 
use of the crops to follow. It is very true that the more deeply | 
and thoroughly you till your soil, the better you are able to take 
out of tlie soil, by means of your crops, the plant food the soil 
•applies ; but in go^ farming the ku’ger are the crop^ you produce, 
the greater must be your applications of manure, liemembering 
that you apply to the salt refuse matters which possess but a low 
money yalpe, and which for wiitavy reasons should Ira buried in 
the soil, and you gather, in your crops, prcnlucs which possesses 
a high money value, There are some soils so rich that they will 
grow good crops for a long series of years without liaving any aid 
from manure ; mtt even with suesh soils, it is very unwise to crop 
them without mainuring them; for, deterioration must take place 
when you ate constantly taking from the soil and oxld nothing to 
it. Ileniember that so far I havu been speaking chiefly of ueep 
not deep ploughing. In deep ploughing you bring up to 
the surface of tho land a portion of the undersoil, and if this has 
not previoasly been stirred by tUla^ implemeuts, it may not 
Immediately he fitted for the nse el plants, or it may contain 


soil will, fqr a tiflw, 

than the wirfepe soli, and by cfee6 bring tlie 

tpthesurfwe,youmnstlwtheifilhti^^ the of 

the surface sou. It U, however, hat that hi 

poorer theii the lurfeSi soil h! most ssKe thesab-iauTOoh 
richer thkn the soil, ifonl the latter havUig hesn deterforated under 
the effects of conttnuous cropping without the use of imuiure ; 
while, owinfl; to .'shallow tUlage idiioh nrevidli ahnost uni''— 
throughout Southern India, the sub-soil'liflenenkQy almost 
•oil ; requiring only to be deeply tilled to be made an^lfie at 
once (or the growth of crops. When a soil hM been by 

injudidotis OMp ploughing, in most oases tine Injurious eilndtii last 
only for a year or two, as the soil under the InSttsn^ ol 
sphere and the sun rapidly recovers ^rom such InfiixT, the raw 
unprepared food thus prematurely brought to the iiop Is eooked, as 
it weix), and rendered ht for consumption by p^ti» 
once between deep tillage, or culuvation, and di^ plon|jhtsg» 
consisU in the former, in the soil being left in the same 
and merely stirred and moved; whereas, in deep plouf^w, Si 1 
have before noticed, the fresh underneath soil IS Drought^ ihs 
top. Yon may deeply till any soil without Inlury; indi^, With 

every advantage ; but you can only deep plough With advanls^ 
under certain conditions ; unless the deep pToughing fi attained 
gradually, that is, say, one inch greater depth each year. There 
are soils that may be deeply ploughed at once with every advan- 
tage resulting. Much of your cotton soil may be deeply ploughed 
at once, because the sub-soils have bemi opened up, ana have be^ 
aiirated, through the agency of the long tap roots of your cotton 
plants. These, by penetrating the sub-soiT deeply, have Opened it 
up, and given acoeM to air and water, l^ep tillage, and deep 
ploughing, are beneficial, not only because these operations give 
the roots of your crops access to a much larger volume of toil. In 
which to feed, but the roots, by going deeper in tho (mil, are pro- 
tected from the scorching influences of a not sun ; the plants grow- 
ing on such a soil are during a draught much more luxuriant and 
rooust than those growing on shallow-tilled or ihaHoW'^plonglied 
land. Besides, the planks on the deeply worked soil, having access 
to greater stores of plant food, are far more healthy, and better 
able to withstand the effects of disease. On well-worked deep 
soils, a larger porportion of the min sinks into the soil than on 
shallow Boua, and the deeply stirred soils becomes a reservoir for 
the storage of water. Again, in deeply worked soils, the wateky 
vapour which, in the form of dews, and fogs, frequently rests over 
the land, finds access in the soil, and is stored there. An acre of 
well stirred soil will always in the dry seasons contain many tons 
more of water than shallow badly tilled soils, and this, of course, In 
your climate, is a matter of cousidemble importance. Shallow 
tillage is to be condemned from every point of visw in a climate 
such as this. It is perhaps fortunate for you, and those who are 
to come after, that shallow tillage has hitherto been the rule here, 
for It has preserved to you a large quantity of plant food in the 
subsoil, which, under other oiroumstancea, might nave been used 
up. From what I have said, you will understand that the soil is 
not on an inert mass, but is subjected to groat physical and chemi- 
cal changes, tho greater and more otficacious these aro the better 
you till your soil But I must now pass on to notice the second 
subject of my lecture — ploughs. 

As I have already noticed, the so-called country plough is no 
plough at all, but a more cultivator. But, for oonveuTonoe and 
simplicity, I shall refer to it as the country plough. It is not con- 
fined to India, for a plough very similar is yet mot with in several 
other cotmtiies ; inaoed, judging fnim tho evidence afforded by 
ifigypfcian monumental tablets, and similar ovideuofs in other ooun- 
trios it wonld appear that the so-called country plough was tho 
plough used in every country at one period of its history, but, 
whereas otliur countries have abandoned the primitive plough, and 
adopted improved forms, you have, in this country, made no pro- 
gress in this direction. Tho so-called European plough is, eom- 
imrath ely speaking, but a rocent invention. In its low cost, at 
first sight, the so-called country plough seems to jioflaees a con- 
siderable advantage over the various forms of improved ploughs. 

But let ns consider whether this is so. You know that the country 
plough cuts a V -shaped furrow, and thus there is between aaoli 
furrow made by tho plough a rib of uuploughed land. Under fa- 
vourable conditions, a country plough wiU form a furrow 5 inches 
wide at the top and 2 inches wide at the bottom, the section of 
tho furrow thus measuring 15 squai'o inches. Ploughing such a far- 
row the plough must travel 20 miles to go over 1 acre m land ; but, 
you must remember that one-half of the land to a depth of 6 inches 
Id yet unploaghed, and that to move this remainder, the plough 
must cross the whole of the laud again, thus the plough must tra- 
vel 40 miles, to plough 1 acre of land, aud the soil, it must Im re- 
membered, is not even then efficiently turned. But, even suppos- 
ing that, in two operations the oountry plough could st^ the 
whole of tho soil to a depth of 5 inches, we nave this fact that only 
672 cubic yards of earth would be moved. Now, I have tliM 
the distance to be travelled must be 40 miles, which is equiv^ent 
to three days' work of a oountry plough, In other words, to move 
an acre of soil to a depth of 5 luehes in a day, would give 
full employment to three country ploughs, three pairs of cattle, 
and throe drivers, and the soil would be moved at a cost of 1 rupee 
per 400 cubic yards. An improved mould-board plough would, 
under average canditious, cut a farrow 9 inches wloe a^ 7 inches 
deep, in a perfectly rectangular fonn, the whede of the soil being 
cleanly cut, raised, aud turned over. The section of the fu^rrow 
would thus measure 63 square inches, against 15 square inches, 
the area of the section of the country plough furrow. A fair day’s 
work for such an improved plough would J of an acre plough^, 
and to effect this the cattle must travel eight mBes, exoluoll^^ tum- 
iugs at the headlands, and the volume o? eatth l^d and turned 
over would be 705 cable yards against 672 cubic ivards moved by 


pUuiti# ju» joither case the aurftos three country plougbe in a day. In other the imp^ed 
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oold o! wlAt«r «tul th« wobbut of tho ItiU •Qmmer’i Am 
the neoMtery deoav of the «aed tehee piece in germinetion, outer 
husk deoeysftud feeds the yeuag pUot. ijthough t>dt eereis 
ueoessery in reising seedlings in the oomperetiT^ely temperate 
oUmete of Kengie. the hot steaming climate ot Assam, where 7ee 
is indigenous, ptoduoes ell vMstetlon in suoh luxurianoe that the 
seed has but to he dibblecfinto tholmtd whloh it is permansatly 
to occupy likfi a tCfW of beaus. 

• CtrtnvAtioK. 

The psrlodioal rains oommenoe in the Saagm district on or about 
June Id, and, If they be not too heary, the seedlings may be 
trsasplaated to their placet In the garden at the beginning of July. 
For this planting out, arrangements will hare been made daring the 
winter months. In rich tolls, where the growth of the bashes will 
be quick and luxurisat, tiie seedlings are put in at greater distanoe 
from each other than in poorer soils, whsre the bushes will bs 
longer in approaching each other. According to soil, these pits, 2t 
feet dsep by 14 foot wide, are dug in rowsrsxying from 5 feet by D 
feet in good sou, to $ feat by 4 feet in poor soil, and into each of these 
pits from ten to twelve seedlings are planted. The coolies who 

g ut them in are drilled by a jemadar, or headman ; who takes 
is place and orders from the p^ter himeelf ; and so well is the 
worh done in this way that the plants are rarely an inch out of the 
direct ikl^ or of the proper depth in the soil. Under the magic 
wand of I^Ush energy, what was but now virmn soil of the forest 
or the village eommon, or the arable land or the natives, it a 
yonng Tea i^antatlon, not yet ready to be plucked, but growing 
wonvouslr tet, needing to be carefully terraced to keep the 
soil up, if it Im on a slope, and to be sometimes irrigated in hot, 
dry weather. In three yemv the plants in good soli begin to be 

E rodtkble, and need no further wateiings, although they are not 
i full bearing for, perhape, seven or eight years. 

During th& minorliy each plsmt requires careful cultivation, 
constant hoeing, fairly liberal manuring, and judicious pruning. In 
NovemW the winter cultivation of the mature bushes begins. 
Divtiioiis of the strongest and possibly the least intelligent — 

are told off to hoe the garden throughout 1 foot deep ; and this 
hoeing work should go on all the year round with variations at 
different seasons of we depth of hoeing. 

PnUKIKO. 

Simultsneonsly with the hoeing, so that all that is out off the 
buihoi may go mujk and be buried in the soil, the pruning com* 
menoes. As pruning Is one of the most important workh on a 
plantatkm, so is it one on which there is the greatest differenee 
of opinion. A great many experiments have been made in the art, 
and probably plimteri have not yet learned all the science of the 
subj^t. Ten years ago an Indiscriminate slashing off of the top 
of we bush and cutting three or four Urge holes into the body oi 
the plant, to let in light and air, was the style of pruning most in 
vogueT^i^fly account of its fancied economy. By tma metho<l 
of pruning nnmberless shoots no doubt sprung up in the spring, 
but from we very fact of their being so numerous the bush was 
chok^ up as to ml after-growth, and became a mass of unproduc- 
tive orowi’^feet. 

Thom pruning was next tried, and it may answer admirably in 
a oold climate, but certainly it is not the proper method for sbnibe 
in high temperature, suoh as Tea requires, for they need protection 
fromthe sun and from eleotrio and winter hail, without which the 
wood branches and the sap dries. 


Coppicing, as a last remedy for old woody plants, was then tried; 
but we remedy is U most severe one ; the plant loses much strength ' 
by the Inevitable bleeding which takes place, and consequently the I 
new shoots it makes are weak and feeble, 

A now method of pruning which has been introduced into the 
valley la at present the approved one. The old, white, gnarled 
wo^, and aSl the “ whip-cord,'’ Is out off entirely an inch or two 
below the surface of the soil in such a way as shall cause the bush 
to bl^ ss little as possible. Then all the long, straggling shoots 
are out back, no matter how good their material maybe ; and lastly, 
all the shoots are outback close to the finest bud growing from the 
axiUa of the leaf, which is left to act as shelter. 

Bushes of about 4 feet in height are the most convenient for boys 
and girls to pick from, and some of the finest bushes in the Kangra 
Valley gardens are of this height, and 6 or 7 feet In diameter, 

Pnmuig operations are going on from November to the end of 
the first week in March, ^ys in India are almost always sharper 
and more active and willing than men. Strong, picked men out 
ont the thick, tough wood from beneath the soil, and the lighter 
pruning is done by the boys. The best pruner cannot average 
mmww twenty fuU-grown bushes in a day. 

(To be contmuetk) 


A POULTRY FARM. 


ff^HB following account of a poultry farm forms a part of the re- 
X port on Huntlngdonsbire, which, as an Assistant Ck>mnussion- 
er, was written by Mr. Druoe for the Royal Commission on Agri- 
culture. The paper, with a note appended, appeared in the Jour- 
nal ot the Royal Agrloultural Society of England. 

The fanners in Huntingdonshire have endeavoured to meet the 
bad times as well as they could ; and among other attempts that 
have beenma^, one of them has tried poultry faming on a some- 
what large soide. The farmer who has tried tbu lives at 
Kimbolton, and up to a year or so ago he farmed a good-sixed 
farm of between DOO and 600 acres ; but finding things were 
going badly, he gave up the larger farm and retained oce of about 
too sores only, and it R upon this that lie is trying poultry farm- 
ing. The toA of the farm m a tolnable stiff day. and most of it 
iMdm^rOrwil! very soon be, disi^ed* It is farmed pretty 


mnoh on the fouv'^eottrie syMm, |md i4i« poui^ the ohiil Hen* 
stock kept upon ii 

The farmer had kapt poultry In some nmuhsnr Ibr Ho 
past five or six years, whikt be held his la^ oecnpstlott ; 
out he had not kept a sepstate dietinbt soommit relatliig 
to them till the year I8S0, and itabe he hud given np 
occupation. He stated that he wsi txyihg the eyebein heoaM 
of the very large imporiationt qf ponitry ana eggs Into 
this oeimtry, and because be thoiigbt that poultry, if 
perly attended to and treated in a business-like w^, irohld 
pay. He kept fowls only, not ducks, g*Dse, or turheys. Be &d 
tried various breeds of fowls, but pr^trted the light Smhmst to 
all others, because from sx^rlvnoe he had fonnd that based to 
be the hardiest and most prolific. His stock at the time sly 
visit (October 1881) ooniisW of about 1,800 head, whtdiintbe 
winter would be reduced by some 800 or 400, so that at that 
period of the year he would have about 1,400 or 1.500. He keeps no 
old stock, but sells all his birds before or when they are two years 
old. He is careful to have fresh blood In his st^k every year, 
and for that puipose periodically introduces three or four male 
birds of some other stiw than his own of the light Brahma breed. 
His stock has always been healthy, and abiolnl^y free from any 
epidemic during the six years that he hae kept it. and thoUgh he 
has occasionally lost a few birds, his losses from disease have been 
very trifling. He keeps the poultry partly In yards at the fmm 
homestead and partly In the fields. There are nine yards at the 
homestead of different sizes for convenience sake, and separated 
from each other by wire netting ; and attached to or near them 
are houses for the fowls, such hotuot being parts of the farm 
buildings adapted for that purpose. The fowls in the fields are 
divided into different lots, each lot containing about 150 birds, and 
having a separate fowl-house : these houses are about 10 feet 
long by 8 feet wide, and 6 feet high up to the eaves of the roof, 
and contain from 7^ to 600 cubic feet each, or rather more than 
5 cubic foot to a bird. They are built of wood, and are moved 
from one part of a field to another very easily by one horse. The 
field houses, when I saw them, were on a piece of land that had 
been laid down to grass about two or three years ago ; and just 
previously they had been on some young seeds sown in a barley 
crop which had not long been harvested. As soon as the ground 
near the house has become much trodden, the house is removed to 
some other spot. These removals take place about every fortnight. 
The yards at the homesteads are changed once a year, and the 
ground which has been used as a yard is left for a year without 
any fowls being put upon it, in order that it may become sweet, 
and freed from the taint of the birds. All the houses are smru- 
puloualy clean, and are constantly lime-wnihed. The birds, tx- 
cept the young chickens, are fed three times a day ; in the morn- 
ing with salt food, conslstiug of boiled potatoes, mangels, carrots, 
or parsnips, mixed with barley flour, which mixture is given warm 
in the winter ; in the middle of the day they ate fed with inferior 
corn ; and at night with a full feed of sound maize— the best 
description of that com only being used, and It is given to the 
fowls whole, and not split. No particular quantity of food is given 
at either meal, but notice is taken whether any of that which 
is given is not picked up, and if such is the case, loss is 
given. Occasionally the fowls have green food, and in the winter 
meat. Tiie moat is boiled horseflesh or beef, and care Is 
taken that the meat is that of a sound animal, and of an animal 
that has been killed, and not of one that has died of natural 
death. The chickens are fed as often as six times a day, with all 
sorts of food, and are most carefully looked after by the man in 
charge and his boy, who aro the only labourers employed for the 
poultry. The manure made by the fowls Is used on the farm as 
a top-dressing for corn, and is mixed with malt dust or kiln dust, 
which is spread over the floors of the bouses, and absorbs the 
manure wuen it is dropped, lu this way the houses are more 
effectively cleaned out, and the manure so mixed is found to be 
very oflicacious. The poultry and eggs are for the most part sold 
for consumption in London, but occasionally a few of each are sold 
locally. The following is a statement of the reoeipts from, and 
expenditure upon, the poultry for the year 1880 

REcxirTB. £. f. d. 


For eggs and poultry sold in London 
to house 
to Dowdeu 
to others 

For manure 
„ feathers 


433 10 10 


16 1 
2 10 
0 10 
27 0 
8 0 


KxrKNDITUBX. 


Pidd for food 
„ labour 

M •gg» 

„ rent 

Depreciation and renewal 
Interest 

Bsdanoe (profit)... 


!401 11 10 

£. 

i. d. 

880 

0 0 

55 

0 0 

10 

0 0 

38 

0 0 

18 10 0 

15 

0 0 

25 

1 10 


£491 11 10 


The capital employed in the poultry farm wia taken cat £800, 
and was considered as being the same at the begi pni n g and at the 
end of the yqar, and interest at 5 per cent on that amount is 
allowed in the foregoing account ; there wae, however, In fact, 
rather a larger head of poultry at the end than at ^e begin- 
ning of the year, the actual numbare being on January 1, 
18^-^1,483; on January 1, 1881--*L482; but th4 diSMoaoe 
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in wtti nol ^ make any material cUfemoua 

bi^^vik, OI^4S3QOoapitfl^ £200 wtiM aa the^lne 

q! ^ pq^Ut* ^ a*) wd value oi the fewl-hcojiev an4 other 

daa4^a»^ for^r «um aeomed to be VQ17 Imddquatei 

and^ ias^,eon^4tmi0ii| tKe fiynner added thle note the above 
aoomm have eb^iwd 5 per oent intoreat on £300*— oia« 
£SM p^ti^ aud for bonsea— though I oonaidar my fovrla, 

bei^ fipre Smbmaa of noted straina, are worth £400. If* 
then* we take the whdo ci^tal lu the conoem at £400 (the mean 
betwam^ the caj^m^ ^ £M, on whtoh iutereet la oaloulated in tihe 
above aooOU|it| .ahd ;i^040f the amount at whioh, upon further oon* 
eideraHcm,.tho la^er eiitlmated ft), which would, at far ad I could 
make ouk, fkb^ly repreaent actual capital inveeted in the conoeriY* 
we Bnd that a returp of eome £40. or 10 par cent was made, the 
£40 being divided in the account into £15 for interoit and £25 for 
prodt ; but if we take the capital at £400, and allow Intereiit at 5 
percent on that earn, we have only £20, or 6 per oent^ left for 
profit. 

Thii larm aeoma to be a fair e^mple of what can be done by 
poultry farmiog. for there are no apeoial or adventitioue droum* 
etaaoee at regarda e0il« iK)4tion, or otberwioe oonneoted with it, 
but the farmer thorough^ undemtande the buiinees ; he U learned 
in poultiry, and devotes much of his time to them. Ho is not only 
fond of poultry, but of other animals, as Is shown by the fact that 
be keejM a l^e number of bees on the most approved modem 
and sdentifio principles, from which he endeavours to make a 
roflt. 1 cannot, however, state whether his bee'keeping has 
een profitable, for be has only kept them in large numbers 
durbig the past year, and has not kept separate accounts for 
them. I need hardly add that this poultry and bee farmer 
does not depend upon bin poultry and bees, and his small farm 
alone for a Uvellh^. In reply to my question whether he 
thought that poultry farming on a very large scale would pay, 
he said he themght not ; but that the b^t and most paying 
way to keep poultiy was for the cottagers to keep a few each lor 
thmr farmers, the cottagers* wives being paid so much per head for 
every ohloken reared. 

Before sending the foregoing description to the Society, for pab> 
lioation in its Journal ^ I wrote to the fanner whose poultry farm 
1 have described, to ask him for a copy of his lialanoe sheet for the 
year ISfil, in order that the desorinliou might be brought down 
to as late a date as possible. In reply to my letter the farmer wrote 
as foUows 

** 1 have been trying to get out a balanoo sheet of my poultry 
farm for the year 1881, but find 1 cannot get at all the details, 
owiim to their being mixed with the other business transactions ; 
but Xam satisfied, were I able to do so, they would not be found 
more satisfaotory than those I gave you, in a financial point of 
view ; in fact, my impression is such that 1 intend much reducing 
my stock and breeding for fancy sale only, feeling assured that 
brooding for the market cannot be made to pay 011 a largo scale. 
I mnoh regret being unable to comply with your request.*’ 

This letter wouldappear to show that the longer experiment had 
convUioed the farmer of the correotueBS of the opinion he expressed 
to me, — namely, that poultry formiug on a very large scale would 
not pay, 

THE LIQUID-AMBAR, OH SWEET GUM. 

T here seoma to have been groat divers!^ of opinion amongst 
the older botanists as to tne natural amuities of this genus. 
Borne included it in a largo and incongruous order, including all 
those trees with cafkins as oaks, beeches, willows, and pianos. 
Borne made it an order by itself, called Balsamacoo) ; more rooent 
authorities, however, class it with the witch hazels of North 
America. The catkins of the female fiowers are globose, and 
resemble thoss of the Plane externally. Tlie trees thomsolvoa that 
ore hardy in this country are much like Maples. Apparently only 
three speoi^ are known, inliabitiug the warmer parts of Nortn 
America, Asia Minor, and the South of Asia, especially Java. 

Liquid-ambar styracifiua is the best known species iu this country 
and tne most ornamental. It inhabits the United States, extend- 
ing southwards iuto Mexico, where it attains its maximum 
dimensions in swampy or wet places near rivers. Thirty or forty feet 
is the average height of the tree in this country, but if planted in a 
sheltered moist place, it attains the height of 60 or 80 feet. It 
grows slowly, and with a little attention can be kept in pyramidal 
shape, formmg at once a highly oniamental and interesting tree for 
the lawn or^easure-gronud ; or if planted near the margin of 
large clumps, or on islets on ornamental water, it could not lail to 
be productive of the most pleasing efieots. The leaves are acutely 
fivedobed, and serrated with wooUy tufts at the conjunction of the 
veins beneath. They have a dark green leathery appearance, and 
when ripening in autumn become a olaze of deep purplish-rod and 
orange. The bark is corky and fissured, but at a uttle distance is 
hidden by the dense leafage. Beneath the luirk all parts of the 
tree are pervaded by a resm of a sweet balsamic fragrance. This 
substance is most highly developed in warm countries, and exudes 
spontaneously from any wound m the bark. It is of a clear or 
am^T transparent colour, whence the geuerio name of the tree 
from “ llquidum,** fluid, and “ ambar,” amber. 

The best is obtained by purposely making incisions in the bark, 
and a second-rate quality by boiling the bark and branches, when 
the oily material floats on the surface and is skimmed off. 
Ahotheismode of obtaining it is by putting the inner bark in a 
bag and submitting it to pressure. This substance is used 
medicinally in several countries, and to a small extent in this. 
It is supposed to possess healing and balsamic properties, and In 
some degree to be stimulating and expectorant, while an oil 
extradtsa trmn the same sttbsl^oe is used in perfumery. The 
beiurtwpod ol the tree I 0 dark| with a befmUlot cgmpaot gralui end 


furniture made ol it has a handsome appearanoe. The produ -t of 
tills, as well M the foUowing tree, has superseded the storax of the 
ancients, which wasobtatned from Styrax ojQlciitaU, a low tree 
inhabiting South Borope* 

L. imberbe, othsreriss known as L. orieptale, a low tree inhabit- 
ing Asia Minor, seldom exceeds fi feet in height in England. It 
beaie oonsidemble resetnhlanaS to Acer (Itopestre, the common 
amalldeaved Maple. The leaves are much sminler than those of L, 
styracifiua, with tiiorter, blnnter lobes, and glabrous beneath 1 
hence the specific name ixnberbe,” beardlees. As an ornamental 
tree it U much inferior to the North American one, but Interesting 
on account of its relationship. Altbou|^ prmntiug the appear- 
anoe only of a bush in tree form it is worthy of a pUce amongst 
other deoidims subjoots, or as an isolated specimen an grass 
where a large tree would be inadmisstblc. Its eoonomio uses arc 
the same as that of the fonner tree. 

L. altingia is a noble tree^ inhabiting the forests of the Wsat of 
Java, wiisre it attahis the height of 200 feet, and is found at 
elevations of 2,000 or 8,000 feet. The wood Is reddish, and after- 
wards brown, of a beautHul oompaot grain, and, like its cpngeners, 
redolent ol a grateful balsamic odour. The leaves are ovato^long, 
acuminate and serrate, quite a different ^ype from i^s other 
speoiDS. As might bo expected, it is not hardy in this oouul^. 

L ohmensis, sometiines seen planted against a wall in the open 
air, apj^rs to be synonymous with this species* |n severe whitsrs 
it gets killod to the ground. 

The hardy species are propagated by layers, or imported seeds-^* 
preferably the latter, because trees produced from layers seldom 
or never make such handsome specimens as those from seed. 
— 06s«n>er, 

THE PROSPECTS OF INDIAN TEA 

T hese are bad times for people who are personally interested 
in the well- being of tea estates in India, and there is no 
prospect at present of a change lor the better. Cultivators can- 
not reasonably count upon an nninterrupted succession either of 
good crops, or of good prices ; they must have their downs ** 
as well as their ** ups*' ; they must have their bad as well as 
their good years. But the drop in prices of 25 per cent and 
upwards, tnat is shown by a comparison of present quotations 
with those ruling in London a year ago, is a disaster that the 
shrewdest planter may bo excused for not foreseeing. Such a 
drop may mean something near to ruin to planters with small 
capitals or with many d^ts. Bv such as those money was 
wanted to open out ground, and the money was obtained from 
bankers at rates of interest regulated by the knowledge of the 
riskiness of the venture. The prices now realised for crop will 
probably not have a surplus to meet the periodical payment of 
interest. Hoti cnchmeiit iu expenditure on the preparatlen of teas 
wUlbc forced on the planters whose financial position is precarious, 
and such retrenchment means a lowering of quality. Already is 
the complaint made in London that the Indian teas are not as 
good as they used to bo. In a falling and depressed market 
doalei’s arc inclined to bo bypcrcritioal, or to discover, and make 
much of defects that they say nothing about when the market 
is firm. The liondou market is glutted with Indian tea, and is 
consequently in an irritable, bilious mood. “ The supply of low- 
class Indian tea,” says one London circular, “ has largely 
increased of late, recent invoices containing a heavy proportion of 
Fckoe Souchong and Broken tea, with a general fallmg off in 
quality compared witli earlier sbipmonts, especially in Assam 
teas.” It is also said that last season owing to the general 
excellence of the crop the low grades had very superior liquors, 
while this season, although attractive in leaf, they are somewhat 
deficient iu strength and flavour, tlie natural result perhaps of 
larger crops, and consequent lower standard of quality,” We 
doubt, however, whether tlio planters have been so blind to their 
own interest as to bo seriously inattentive to qualify, while they have 
striven to increase quantity ; and wo doubt also whether the loaf 
of 1882 is markedly different from the leaf of 1881. While the 
latter went to a good, the former has gone to a bad, market, and 
does not perhaps have full justice dona to it. 

The London market cannot easily absorb the quantity of tea 
that now reaches it from India and China. In 1871 the exports 
of tea from India to all porU wore 13i millions of pounds, valued 
at £1,1.39,703; in 1881 they were 38*2/6th millions of pounds, valued 
at £3,072,244, The consumption of Indian tea hiui Increased 
necessarily in the ton years ; but during that time China has 
largely increased her exj^rt, and it is commonly said in London 
that the supply of tea of one sort or another is in excess of the 
world’s demand. From January to November, both inclusive, in 
1880 the imports of Indian tea in Loudon were 88 millions of 
pounds ; In the same months of 1882 they were 48’2/5th millions of 
pounds. The imports of China tea were 1381 millions of pounds 
in 1880, and in 1882 they amounted to 148| millions of pounds. 
So the total Imports of Indian and China tea were 196'3/5th millions 
of pounds in the first eleven months of 1882, as compared with 177i 
millions of pounds during the corresponding months of 1880. 
Taking the twelve montus, January to Docsmlier, and we find 
tliat the imports of tea from all ports into the United Kingdom 
amounted to 12$ millions of pounds in 1867 ; to 141 millions of 
pounds in 1871 ; to 185 millions of pounds in 1876 ; and to close 
upon 210 millions of pounds in 1871, thus showing the enormous 
Increase of 82 millions of pounds in fifteen yearn. The quantity 
retained for Home consumption In the United Kingdom was 111 
millious of pounds In 1867» and 160 millions of pounds in 1881, 
showing an increase of nearly 50 per cent, iu the fifteen ywrs,^ 
during which the population increased from 851 39*2/6th mulioni, 
or by about IM per oont. The .took of te»la London on the 
let Peoember 18 w tvM 22 milUone of ponnd* b^er ttau on the 
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game date in 1880. The pretitire of this undaeired addltlbn to a 
etoek that wae sappoeed to be ample in 1880 hae naturally eent 
down |nioee« and to some extent etdmulated oonsampiton } bat not 
to the extent naturally desired by planters and shippers. The 
British public Is still but little acquainted with Indian tea. There 
area few shops in London which make a boast of selling thoir 
♦♦blends” of Indian and China tea, and at two or throe 
pUoes nmie but Indian tea is sold. But, generallv speaking, the 
fact that more than a fourtli of the tea consumed In England was 
grown In India is not known. The Ghloa teas have fallen off so 
much in quality of jkte years, or such large quantities of com- 
paratively speaking ** rubbish have been shippsd from China, 
that the chief use to which Indian teas are put is that of supply* 
lug the dedoienoisi of the China produoe. A low quality and 
large quantity of China tea mixed with a high quality and small 
quantity of Indian tea results in a merchantable article, that is 
oonsumed by persons who do not dream that India has giren the 
flavour that they And palatable in the cup that cheers but not 
inebriates ** them* 

In the following table showing the prices current in London on 
the 7th December of Indian teas (for which w# are indebted to 
Messis. W., J., and H. Thompson’s circular,) it will be observed 
that high prices In 1879 were followed by very low prices in 1880, 
and that high prices in 1881 were succeeded by low prices in 1882. 
Possibly, t^, it will be tiie turn of 1883 to sec prices that will 
gratify the planter, and recoup him for the disappointment he is 
now enduring 



Though we decline to endorse the Implied imputations of Lon- 
don dealers on tea-plauters In India, wo do not forget, nor should 
the planters themselves forget, that two years ago the Oovem- 
gient of Sir Ashley fiden went out of their way to inculcate in a 
paternal manner upon the planters of Assam the extreme import- 
ance of conserving, by conscientious manipulation after os^ful 
cultivation, the high prestige of India tea. There are at the pre- 
sent time nnoer tee In Bengal, 10, 17^ acres In the 


Punjab, 170 in Burnish, and 40,000 acres in Madras, or ^85*037 
acres In all Britiah India. Given good end a steady maxmet, 
and India, with a oaUdvated area of Iw mililens d aotes, may 
easily spare at least 400,000 acres, or an area equivalent to thd 
oocupiea by tobacco, for the productiou ^ tea. The ex|iort ol tea 
from Ghina increases every year 3 but the proporiioa of reidly good 
to unquestionabiy inferior tea th^ ^e sh%i » aktadUy dealing* 
Were the mandanns wise they would exercise a preesure, gen^ or 
otherwise, upon their countrymen in tea diatriots, in iwder to 
bring home to them the fact that '* lie” tea must in the long run be 
ruinous to those who to make it, and that apart from all moral con- 
siderations *♦ honesty it the best p<flicy.” India Is strong Is high- 
class tsas, and her planters should spare no pains to mmtidn the 
repute of those teas lu European, Amerioan, and Ckdonlal markets. 


DIYLDIY I. 

T he cultivation of oaiuarinas has been of great pecuniary benefit 
to many persons in Madras, but it it omy for timber toat they 
are grown. Our attention has recently been oaQed to ^e fact that 
there is a very good opening in this Presidency for the cultivation 
of the Divi-Divi tree, known in America as the Sumaoh, and 
botanioally as the OcMolpinUt corkiriat which produces not only 
timber, but what Is more valuable, seed-pode, umloh realise a high 
price. It may be grown, too, as an omamentid tree, Borne corre- 
spondence bM appeared in our columns during the past few days, 
from which it appears that, though known to a few agrloultarieta 
in the Presidency, the advantages of growing it are not generally 
known, nor docs it appear to have been cultivated to any groat 
extent. It was iutrwuoed into India about the year 1830, and 
has been thoroughly acclimatised in South India, which. In soil 
and climate, resembles its original home. The largest plantation 
of Divi-Divi we have seen is tliat on the premises of Mr. J. B. 
Cordozo at Perambore, and before dealing with the subject gener- 
ally, we will relate Mr. Cordozo’s expwenoe. Some twenfy-five 
years ago two trees were planted in front of Mr. Cardozo’s bouse, 
and flourished. A few years ago the value of the seod-poda for 
making ink was discovered, anrf Mr. Cardozo made enquiries which 
resulted in his sending seven bags of seed-pods to the London market 
in 1878, 08 a sample parcel. The brokers wrote with regard to it 
that *♦ it is good and bold, and this quality will always command a 
ready sale at IBa. to 14$. per owt. in large quantities, as far os 
can be judged at present.” The parcel remised 1.3$. fld. per cwt., 
and aft^ paying all expenses, Mr. Cardozo realised a clear profit 
of about lU. 9 per tree. Finding that the seed-pods were useful for 
dyeing and tanning, as well as making ink, Mr. Cardozo planted 
out a large number of trees, and he has now a plantaiiou of 
about 600 trees. The manufacture of ink from Mr. Cardozo’s seed- 
poda was extended, and a native of Madrau has suocooded in 
obtaining a contract to supply the Government of India with ink 
powder mr all the local Governments, the principal Ingredient being 
obtained from Mr, Cortlozo’s soed-pods. The trees wo specially 
refer to grow In what appears to bo a clay loam of alluvial origin. 
The Divi-Divi generally grows well in a sandy loam. A sample of 
Divi-Divi pods grown on such a soil was recently analysed in Mad- 
ras, and contained, in the marketable form, 27 per cent of tannin. 
Dr. Balfour states that the experiments made by Mr. Hootsey, of 
Bristol, showed the pods to contain 50 per cent of tannin, and that 
it is largely used by curriers. He also mentions that ** the acod- 
pods on this tree being known to contain a largo percentage of 
astringent matter, induced Dr. Cornish to use them in fever.” The 
tree grows where the babool will, but does not like standing water. 
Mr. Cardozo believes that some of his trees whicli are shaded have 
grown bettor than those which have been exposed to the sun, but 
we do not think the tree really needs shade. In a Oovemmeut 
eii'cular published some time ago, we notice that it is recommended 
that the tree should be put down six feet anart, so that on acre of 
land will contain 1,210 trees, but this is surely a mistake, as the 
older trees at Perambore are 22 feet a^rt, and are already interlac- 
ed to the extent of six or seven foot. This would be prevented, of 
course, by pruning. The tree soon bears seed-pods, those at four 
years old nearing a large number: some branones producing so 
many indeed os to be unable to support them in a breeze. We 
should be inclined to plant it in lines in the same way as the 
Corkapillay— /ngrt diifcis— is planted for forming hedges, but at 
wider intervals ; to be pruned but not ollppod. Xrrij^tion is 
necessary as long as the trees are not sufficiently grown up to 
dispense with it. The pods, and seeds contained, are usoally sold 
together, and not the seed alone, as some writers seem to imarine. 
There has hitherto been very little trade in Divi-Divi pods in Mad- 
ras, the exports during the past lustrum being as follows : — 

1877*78 ... 165 owt. valued at ... Bs. 660 

1878-79 ... 16 „ „ ... „ 78 

1879-80 ... 169 „ „ ... „ 680 

1880-81 ... 150 „ „ „ ... „ 638 

1881-82 ... 138 „ „ 821 

We have noticed a few trees in some of the public places in 
Madras, such as the Napier Park, but doubt whether the produce 
has been gathered and sola. The Government have the sublet under 
consideration, and we may soon hear of steps being taken to en- 
courage the growth of the tree iu tliis Presidency. We should 
certainly recommend a thorough enqtiii'y into the matter, as the 
cultivation of Divi-Divi involves but little expense and trouble, 
and many an acre of land now producing nothing, or but very 
little, could probably be converted mto a flourishing plmitawn. At 
any rate, the experiment is well worthy of a trial. 'Hio trees which 
have been planted on the site of an old manure heap at Perambore 
appear to have grown much better than the rest, and those who 
can afford to apply manure will ^bably find it profitable to do 
•o. Divi-Divi is attracting attention in other countries we see. 
In tha report on the Public and Botanical Gardens. Jttnaica« 
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for 1881) we noijlce meiition le made of ** a piece of j^ood land of 
about 2 acm hi oxtettt which hae been enoloeedwith a hedg^ of 
Umee and lald ont In beds lor raiein^ the moot important eoonoinio 
plahti. !1^ nnmher of these planm ready for diatrihution amount 
to 82)000k and among them are lAberian OodhO) Kutmeg, East 
Indian &|igoetJPhneatO) Oranges^ French Idmea, Cavuarioa, 
Janipnr Cedar, Kola-nute, Teah, Boi 0 immortelle, DivhDlvl, Madras 
ThorOi^ 850 * The tree is deecribed in the Treasurjf JSdtafw 
^ <7. (hliobria ia n email tree twen^ or thirty feet high, native 
of ierir^ of the Welt Indian klandw, Metioo, Veneauela, and 
North Braiilk The primary divieioni of its leaves vary from nine to 
fiJFteen, each bearing from sixteen to twenty^four narrow oblong 
blunt leaflets, marked with black dots on the under surface. It 
has branohea racemes of white flowers, which produce curiously 
flattened pods, about two inches long by three-fourths broad, and 
curved so as to bear some resemblance to the letter S. The largo 
percentage of tannin In these pods renders them exceedingly 
valuable ipr tanning purposes. They are known in commerce under 
the names of I>ivi*dxvi, libi-divi, or Livl-dibi, and are chiefly 
imported from Maracaibo, Pamiba, and St. Domingo.” 

in DaVs Qardemr'B Dictionary vol. II,, n. 43^ the 4th section 
of Ckssa^dxda U given as Dibidibia, from Libiaibi, the name of the 
od of this plant in Cura^, the Ccesalpinla ooarlria of Will- 
enOw, which is a native of Curapoa, Carthagena, and St. Domingo, 
hi salt marshes by the sea-side. The legumes of this plant are 
sailed Llbi-Dibl and are used in tanning leather when ripe by 
the Spantods and natives. The tree grows 15 to 20 feet. 

In uie Bombay Flora of Donxell and Gibson published In 1861, 
this plant is noticed as follows 

Oaecdpinia coriaria, libi-Divi Native of South America.-— A 
spreading, umbrageous tree ; not high ; leaflets minute; legumes very 
numerous, variou^y contorted; has been raised extensively at Hewra 
and Dapoorie from seed received through the lato Dr. Wallioh. 
This tree is likely to bo of great importance on account of the 
excellent tanning material which it affords. 

The seeds of the plant were Introduced into Ceylon some years 
ago, and the result was that several of them germinated but died 
immediately afterwards, probably owing to the climate being too 
damp. On the other hand, this is what Dr. Trimen writes to the 
Tropical AgrkvUuriel ; 

“ Royal Botanical Garden, Peradeniya, 3rd Aug. 1881. 

SiB,--*It may perhaps be instanced as a good example of tbe 
habit of passing by what Is close to us without notice, that neither 
you nor your morning contemporary, in your remarks on 
‘ Dlvi-Dlvf,* have seemingly been aware that the soe^is of 
Occsalpina coriaria are regularly advertized in your columns, 
along with other useful plants on sale at these gardens. The fine 
old tree of this species near the entrance to Peradeniya affords an 
abundant crop of pods every year, and there can be no doubt that 
the plant would flourish generally at the lower elevations in 
Ceylon.” 

Dr. Cleghom, in his ** Forests and Garden of South India,” says 
that smtdl plantations of 0, coriaria exist at Bangalore, Guntoor, 
Hunsoor, Masulipatam, &c., and that the tree grows well in most 
of those situations. 

lu November 1881, the Divi-Divi tree was thus alluded to in our 
columns *. — 

** A correspondent writes : — This plant, which grows in many of 
the outlying villages of Madras, aucf has been up to date unoared 
for, is now found to be a valuable article for tanning purposes. 
Ijarge quantities ef the pods these plants yield are being shipped 
to Kurope, and in fact many persons have begun to pay some atten- 
tion to the cultivation of this plant. A consignment of 88 bags of 
dried pods from this plant was shipped to England by the Duke of 
Bucki'imha.mf 173 trees of the Div\ Divi in full bearing, which 
would take an acre of land, la supposed to yield 50 cwt. of 
pods, which are valued In London at £37 10^*. ; and as the culti- 
vation and care coat literally nothing after the trees are ouco in 
be^ng, it is found to be a most profitable crop. 

And a few months afterwards a correspondent of a local paper 
wrote as follows : — 

•* The Divi-Divi pods are employed for tanning purposes, as they 
contain 50 per cent of pure tannin. I have neen told that in 
Bangalore there is a largo plantation of this tree, and that its pods 
are largely used for giving the skins that superior smoothuesB 
remarkable in the Madras and Bangalore skins. I have also used 
Divi-Divilin dyeing, and I have employed a solution of acetate of 
iron after the bath in Divi-Divi tincture. The ink used In most of 
the Government Oifloes in Fort St. George Is made with this plant. 
The cultivation of this elegant shrub is very cosy. The seeils should 
be sown in March, and the young plants can be removed from the 
nursery during the following i^y season. They require some 
waterii^ till they have att^ed the height of three feet, after 
which no more care Is necessary. This plant grows luxuriantly in 
a olayish calcareous soil, but very slowly in red soil, as 1 have 
observed at the Red Hills near Madras. 1 think the difference in 
the growth in the two soils results from the olayish soil retain- 
ing moistare for a very long time in the summer, while in the latter 
the young plant is exhausted by tlie strong dry winds blowing 
then. But 1 think it still possible to cultivate this shrub in red sou 
with some success by adding dry mud from tanks to the soil before 
replanting the young tree from the nursery. Cow-dung ashes will 
rove i^elul round the plant. The groat difllcnlty to contend with, 
owever* In such soil is the want of water. Tho cultivation I have 
made for the last lew years is quite a success, and I have made 
experiments in both soils, clayey as well us red. 1 shall feel obliged 
if any of your readers will give mo some information regarding the 
market current price of this dye in London or olsewhore. 1 Siiuk 
that the bi^ rate of freight from India to Europe will not allow 
a margin of profit in the shipment of Divi-Divi husks.” 


Toward the middle ol last year the loUovdng appeared in a 
Caicotta paper 

** Tbe Superintendent o£ the Government Farm, Khandeish, 
recently shipped a consignment of DivM>ivi to the London market. 
Dtvi-Dm is the fruit of a tree which has some resemblazme to the 
tamarind. It is used for taking purposes, and meets with a ready 
sale. The consignment consisted of 14 owts. and realized £10 7i. Id., 
or close upon £15 the ton. From this sum, however, must be 
deducted the charge for freight, insurance, hrokorage, Ao., a deduc- 
tion which brought down tpe batanoe to 7d,; which, at 

the rate of exchange at the time of tho transaction, waa equal to 
Rs. 83*1*1. The expenses of production in India had amounted 
to He. 20-7 ; accordingly the superintendent cleM^d a balanoe 
of Ks. 53-10-1. At these rates, for every ton of Divi-Divi sold in 
London the exporter might count upon a profit of Ks. 80. The 
advantages of the cultivation of the Divi-uivi tree are that it 
will in soil which is sandy and contains little nourishment, 
and is thus useless for avex^e agricultural purposes, and that 
consequently, as may be imagined, rho tree needs little attention 
and oare. The domaud in England can be reckoned upon as a fixed 
clement.” 

In Chambers Bncychpadia we find the following reference .* — 

** Divi-Divi or Libi-Dibi, the curved pods of OmtUpmUi coriaria, 
a tree which mws on the coasts of Cura^oa, Carthagena, and 
other parts of tropical America. They have been long used there 
for tanning, but have recently acquired importance as an article of 
comraeroe, A considerable quantity is now annually brought to 
Britain. Divi-Divi is one of the most astringent substwees 
known.” 

A,” writing from Nollore a few days ago, says:— 

“ Adverting to the enquiries of your correspondent Plaktes, 
I have the pleasure to intimate that Divi-Divl is the common name of 
the pod of the Oesalptnia coriaria, a leguminous plant found in low 
marshy situations in the northern parts of South America. It ia 
used both for dyeing and tanning, but ohiefiy for the latter purpose. 
The pod is from 2 to 3 inches in length by 3^ inch in breadth, and 
when in perfection, is of a rich brown colour. It contains a few 
small seeds, but tbe only valuable portion is tho matter of a bright 
yellow colour, easily pulverised, which lies betwixt the outer skin 
and the husk that encloses tho seed, and contains a large quantity 
of tannin, Divi-Divi is used not for the colouring principle but 
for its strong astringent quality os a^mordant, and is used instead of 
sumach, which is scarce. In tanning it acoeloratoa the process, 
and imparts to tho leather a clean and healthy appearance. Mr. 
T. Ward at MadnapuUy is tho owner of some tre^ there, and may 
probably be able to dve more information, and also furnish 
seeds, if applied to. ” — MadroB MaiL 

THE LIME AND LIME-JUICR 


A CE\ LON resident now lu England, having noticed a query put 
by a uorresnondent in a recent issue regarding the lime and 
tho profitability of its cultivation, has sent us a little pamphlet, 
entitled *‘The Island of Montserrat, West Indies, its History and 
Development, chiefly as regards its Lime Tree Plantations ; with a 
short description of Lime- Fruit Juice and its use as a Medicinal 
Agout and a Beverage.’* The pamphlet opens with a description 
of the Island, as follows * 

** The little Island of Montserrat, considered the most healthy of 
the Antilles, situated in 10* 45' north latitude, and 61® west longi- 
tude, aud about eight miles in length from north to south, by a 
breadth of five miles from oast to west, is composed of a small 
cluster of volcanic mountain tops, rising out of the Carribean Sea 
to tho height of uf 3,000 feet, tlio summits being more often conceal- 
ed by floating clouds. These high mountMns seem to protect 
Montserrat from tho hurricanes which desolate the ueghlmuring 
blands as the forests ensure a rainfall when those islands are suffer- 
ing from still more disastrous drought. Tho slaves from the hills 
to tho sea are covered with emerald oaue fields, or with the darker 
verdure of tho lime orchards.” 

After a short summary of the history of tho Island from its dis- 
oovoiy in 1493 down to the present century, tho writer says : — 
•‘The first lime tree orchards were planted In 1852, by Mr. 
Burke, on euterprizing planter then living in tho island, but tho 
speculation was at first by no means profiMlo, as this is on enter- 
prize that involves a large outlay of oapital, which is for a number 
of years unproductive, and even then only remunerative on a large 
scale ; although the low rate of wages and extent of uncultivated 
laud ou a salubrious climate renders the Island of Montserrat par- 
ticularly suitable for the pu.’pose. 

“ The lime tree {OUnta lAmelta) is a member of the orange tribe, 
which grows wild in many tropioifi oountries, but does not flourish 
oven to far north as tho Azores. It is a thorny, bushy, evergreen 
tree, with handsome dark-green loaves. These are so fragrant that 
they aro universally used In tho West Indies to perfume tho water 
in the finger-glasses at dessert. The small white flowers rosembk 
orau^ blossom, and the scent is equalW delicious. 

** The plant Uions of the MontBcrrat uompanyatready cover more 
than 600 acres, and contain 120,000 trees. Those arc generally 
planted fifteen feet apart, and the high road passes through thorn 
for a distance of more than two milea No more beautiful sight 
can bo seen than these orchards, when the trees aro laden with 
their bright fruit, aivd at tbe same time the air ia perva<lod by tho 
luscious fragrance of the blossom. The fruit is gathered by tho 
negro women, and they carry it down in boskets on their heads. 

The impoitant antisoorbutio properties of llmo- juice have been 
well kiio^n for many years, and the refreshing lemonade which 
is made by mixing it Avith wat<'r and sugar is universally used in 
oountries whore the tree grows, Tbe bulk of tho limo-juioo that is 
offered in tho English market (and from which most lime-juice 
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oordUlt AV6 tmuAulM^t^d) ii mtdtf from th« fhil^ of tho trtei that 
now grow wild *o ^bondaotljr io Jamotoo^ T4U4ti, oad ^owiim. 
In iiotftfrportB of JptB$lh$> ik4 ni^fOM go the 0 Q.aiiti;j sqaeez- 
, the Irait they fiftd turner the eoattered treee into % with a 
woodro htt^^hen lemon-e^^nteier. jaiee i« bongnt by the 

merehwt* to a feW|>enee a ganon4 As lime-Jaloe docompoiee 
very ta^dly when exposed to tho ^moephere In a tropical climate, 
and aoqninie a dletgreeable taste in a few hoars, nnleis the air is 
exolndM from tt, it ipay easily be iipAgihed that the juice so ob- 
tained 4 om iiOt please English ootmamer^ even if it had not, as 
Is aaiwetbnee the case, been adnltemted with salt water by the 
degrees to kiiorease its bulic In tact^ nh^l the introduction of the 
Montserrat juloe, lime-juloe was not j^pnlar as a beverage, on 
aeoount of the mawkish taste wh!bh» ae explained above, it so often 
oavried with it. 

** hi order to ensure a regnlar supply of lulee of reliable ^lity, 
exteaaOive Ume pUmtationi were established mote than lNircnty 
years ago, by Messrt. Bturge. ol Birmingham, in the Island of 
Mot^tsemt ; where alone is the Ume s^tematioaUy oultivated on 
a targe scale for the pnrpose of supplying juice as a beverage to 
the English market. 

*^Thw juice is brought over in large casks to this country, when, 
after being allowed to settle. It is clarified and bottled.^ 

7he wrher aUo states thai^ 

$luos the introduction of Montserrat lime-fruit juice, lime-juice 
or omraials; prepared therefrom Jlmve undoubtedly become most 
pephkr bevei^toes, and the hiot that over 80.000 gallons arc im* 
pertsd yearly mm Moiiitierrat shows the estimation they are now 
held in, and the important trade that has been developed.” 


CINCHONA. 


ANALYSIS OF NILGHEI-OROWN CINCHONA BARK. 


T he Madras Government some time ufio forwarded to the Se- 
cretary of State oondgnments of cinchona bark, from their 
estates at Naddewl^tl^mt llpdkbetta and Bykara, from which 
dulnine and other alkaloids were to be manufactured on their 
behid!. These barks were made over to Mr. Wl>iffen, the weU- 
known pharmaceutical chemist in Xiondon, and the analysis yielded 
the following rafults t— - 


Pesprlptlon of bvk. 

Quinina sulphato 
per ct. 

CinchQnldfno 

auli^top.ct. 

CiuehoDa al- 
kaloid p.ct. 

Eeuewed crown bark 

5*67 to 5*71 

0*41 to 0*48 

012 to 0-31 

Mossed 

4*06 to 4* 8 

X* 4 to 4* 6 

0- 2 to 0-24 

Natural 

3* 6 to 8*42 

1*02 to 1*21 

0-15 to 0-23 

B«newed red bark 

8*04 

2*32 

1-84 

Mossed bark 

1*71 to 2*09 

2*16 to 2 *32 

1 68 to 2-39 

Natural „ 

1*28 tol* 2 

2* 8 to 8*67 

1-14 to 1-63 

Boot 

1* 3 to 2 09 

2* 1 to 2*15 

2 -89 to 2 B7 

Bnmoh „ 0* 8 to 0 00 

Renewed scraped crown 

1* 6 to 1*36 

0 47 to 0 -51 

bark 

4*34 

0*87 

0*21 

Natural kcrap^ bark 

1*81 

0*76 

006 

Brandh crown bark 

0* 7 

010 

0*04 


The total of product obtained Uy manufacture was as follows 


Quinine sulphate 1,487 lbs. 

Cinohonidine sulphate 345 

Qttinidine ,, 40 

QUmhonine alkaloid 208 

Febiifuge 2,286 


Total charges on account of thebark sent amounted to £3,352-0'9, 
distributed as follows 

s. tf. 


Freight, ag^lMy, Ac. ... ... ... 721 9 3 

Maaulaeturing charges ... ... 2,604 11 0 

Fire Insurance of bark at factory... ... 26 0 0 

' ' 


CINCHONA BARK 


’\.g'E9S[RS. R(B3IHSON and Dnnlop have received for sale 
a nnmW ol smaUlbta of H ikga l la Government bark — 
sneeirubra from trees IS years old, offioinsUs 10 to 12 years old 
ledgeriana 8 years old, and oaUeaya S.years old. The, results of 
amdyses are very, poor, and pne may thereby be, convinoed that 
after 6 and 8 yeare the alkaloids do not increase with age. They 


are * 

Skmdtubra thick stem quiU from 8 years old trees-**salph. * 

* "* loiia •IWold. i'.i ^62 

Bo, stem end branch ohJbs~"8alph. quinine 1*72 
OMeinalls broken bold quill s from 10 to l8 years old 
trees— sulph, quinine ... ... ... 2*90 

Total alkaloids ... 3*21 

Bo. sterna and branch chips — sulph. quinine 2 *22 
Qalisaya stem and branch chips from 5 years old trees— 
su^mquiniue ... ... ... ... 1*36 

Ledgerfana stem and branch chips from 8 years old 
trees-^ulph. quinine ... ... ... 2*63 

Total alkaloids ... 4 *53 

This is certainly a very cUrious result, but wc think port of the 
explanation in the case of the suocirubva bark is found in the 
unfavourable altitude and climate of Hakgalla 0^000 feA.') for red 
bark, for , trees 18 years old grown In tho Wynaad gave much 
better resuHi, At the foms time, Broughton estabUshod on the 
KUglxis the deprcaieuf quWine after .the 6th year of suootrubra 
trees, although the total alkaloids Increased up to the 9th year 
when they aw poaiUTsly deoUned, Mr. Broughton's conclusion 


was the trsorin quaatfoa had ^ snaidmhm yield, 

and he aneouated toll by tiiegeossthM to barket Jw being 
mainly an inorsased devalopmant of Ubar and got oaUnUr 

tissue. He also oonsidsm It ae pntobk ghat a WMtar of to 
alkaloids oommenoe from the fimt year, bet i« eouatoWanoad by 
to rapid siinnltaiieous forjoatiim pf atoloid la to Wdler years 
up to to ^ when to lomatlen becomes dewao^ws; and de- 
terimtlon U ths result-^The great welue of ledger bark Is 
strikingly shewn In to above table. We skeU be glad U phmtm 
with exparienoe ol old trees will make the aoalytod reeuHa 
known.-^yfon Observer, ' 

FQRBSTBY. 


I N the number of the Forsiliche BUjUU^r^ ot Xf^ifwdo, appbabedi an 
article entitled, '^Relation between the fr^^tmnoy ox thu^er- 
storms and the mineral constitution of the soUi’' mm whi<m are 
mken the following obeervationa, interestjmg to the student of 
Forest Soienpe 

The Frinoipality ofiLip^Detwold haa an area of 8(1,000 
square miles, and is dividea into nine forest cantonments^ 

Mr, Feye, Forest Inspector, made frpm 1874 to 1880 
observations in regard to thunderbolts striking trees of to 
forest during that time, the results of which are embodied in 
the following table : — 

Year. Humber of tonderbolts, Number of trees struck. 


- 

*.* 4.1E ... 

... 

... Alt 

1878 ... 

... 12 ... 


... 17 

1876 ... 

28... 


... 87 

1877 ... 

... 87... 

... 

... in 

1878 ... 

... 21 ... 

. • » 

... 21 

1979 ... 

... 20... 

... 

... 40 

1880 ... 

... 56... 


... 67 


During the last three years the observers gave attention to the 
different kinds of trees which were stricken. These were — oaks 
77 ; beeches 14 ; other broad -leaved trees 4 ; resinous trees 44 ; 
ofteuer than once it happened that an oak and a beech have 
been struck at once by the same thunderbolt. From these data 
may be deduced with precision the danger to which each kind 
is exposed of being so struck if the nuc^r of trees belongling 
to each poup were known. If we substitute for this the area 
occupied by each kind of ti‘eo we find s— 


Am. 

Oak woodlands 
Beech woodlands 
Other woodlands 
Coniferous woods 



Proportion 

Proportion 


per cent 
ofareft. 

peoroont 
ol thunder- 


Heoteree. 


1880 

10*6 

00 

11,840 

70* 

11 

260 

1*6 

3 

3,230 

18* 

26 


100 100 

From which it follows that the risk of being struck by a 
thunderbolt is, for the oak 60 by 10*6 =» 6*7, while it is only 0*16 
for the beech, 2* for other broad-leaved trees, and 1*6 for 
reainons trees. In other words, representing the risk for the 
beech as 1, it is 34 for the oak, 12 tor other broad-leaved trees, 
and 9 for resinous trees. 

“ There is, then, a foundation of truth for the old saying that 
the l>eech is never struck by lightning ; and if the ancient 
Germans honoured the oak as the dwelling-place of the Gud of 
Thunder, may it not have been that, living always in the open 
air, they may have remarked the preference of the ligjitning for 
this kind of tree 1 

“ The observations made from 1874 to 1880. in the 18,000 
hectares of extensive forest in tho Prineij^ty have ^n 
mrouped thus according to the nature of the ground, with the 
following results i — 




FeroentOgeof 

Am. 

Percent, of 

thunder* IJiik for kind 
holt. ^ Of land. 

CaloareouB lands 

... 4,736 

26* 

3 

" oil 

Ha]Mr marls 

... 6,640 

81* 

10 

0‘82 

Ar^aoeous lands 

... 3,160 

174 

13 

0-76 

SiUoious land 

... 2.865 

18^ 

21 

1-61 

Hard clay 

... 2,280 

ioo" 

63 

locT 

4-20 


The numbers in the last column have been obtoned by 
dividing those of the third oolumui by those of to second ; 
they show in rewd to different kinds of lands ansiogous to 
those which we have fouud to be the case in regard to mfiferent 
kinds of trees. For once that to lightning struck ddooreous 
land it struck on a corresponding area four thnes marl land, 
seven times argilaceous larKi, 14*6 times silicious land, and 88 
times the liimf clay CJountrics, then, in which cMcare- 

aus lands predominate are less exposed to damage by lightning 
than are those which consist of hard clay (Zekm) ; and the 
editor of the Foretlic^ie Bitter remarks that on calcareous land, 
the oak is in genera) much less abundant, ivhiie it is the species 
of tree predomimtiug on the argilaceous or tnud land, 

and toll it is in this fact we must look for to< cause* of to 
difference obeeinved, rather than in the ndneral oontpositioa of 
the soil. The deductions made would doubtless require to bo 
coniirmed by new observations, but they in^cate at least in 
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' ', r"; p-" jr.;,'jas s;gaj=: 

ivlMi^4(MKaii iih,^ i^^imrchee moH be proeecuied» Ea<L ibeee 
oomm^ibeiiy^ eepeoially to obiervere in foreet metie^x^ 

A OoFiU. FbiiMT.— Tlw British Consul At Mon^bique baa 
rep<^rW the iliscorery of a ootmderitble triK^ w copal 
forest libe foreW k fully aaO iniies long. It is a belt which 
iSuis UAftllel with the ooaat, and is midway between the coast 
asid tbehrst range of mountams. From Inhambane it is 
nearly 100 miles to get right into it. This distance is a little 
gjimt, and may retard its being opened up^ but its discovery 
adds to ^e known wealth of the district. ** The native name 
of this gum ” says the Consul, is * Stakate^ and ^ Staka.' 

The 2Sulu name for gum is ' Inthhika*. The name * Stacte/ 

mentiooed in Exodus mtx, 34 (this is believed to be the gom or — ^ , , , « , " xi u ' t: ^ ^ j 

tJw Stowa tree, would be pronouuoed w the ^ 

abpve^^mentioued native name. The tree domineers over aU, of them under his broad clovoi foot. 1 would, here 


the natural pruning of the cedar boles, and they increase the pro- 
duction of the | 0 il> Secondly, ndne of our oaks attain anything ftke 
the height Of deodar, so that the former constitute a true uodcrorop, 
making growth on wfy own account, and pushing op the latter. 
Thirdly, and lastly, the mixed crop so obviously forms a much more 
complete covet overthe ground, thS soil being thik oonfraually pro- 
tected and improved. 

The people In the Hlihalsyiis prefer the leavedi of oaks as fod- 
der to those of any other treee, ana even to the various grasses them- 
selves. Oaks are also cUt for fuel bsifo% any other species. Oaks 
are, therofore, very heavily lopped, and are hence kept down or 
deafcroyod, so that where they ndglit grow usefully with tne deodar, 
pines and small broad -leaved trees remain the only e^isotive, but 
comparatively iueiflciont, allies of that valuable tree. 

It is a well known fact that young deodar is greedily eaten by 
sheep and goats ; and that, altUoUgli the stem of young seedlings is 


on see here 
e gum has 


and, standing in any place overlooking the forest, yoi 
and there t^ew gitiwing as it were in a hayfield. Th 
a beautiful odour if pounded and burned, also if boiled in- a imt 
Off water.” The ordlni^y gum copal tree of the inandand of 
Zanzibar and Moxambique, thougn ns a rule lofty, is by no 
means of the striking character here indicated. 


THE TEACHING OF FORESTRY AT THE CENTRAL 
FOREST SCHOOL, HEHRA BOON. 

J jlORESTEY being an art founded entirely on the observation of 
‘ natural phenomena and the correct application of principles 
daoed therefrom, one of the most certain tests of a forester’s apti- 
tude for his profession is evidently the composition of a paper on 
some sylvicultural subject, to which he has devoted special 
attention. Accordingly, at the Central Forest School at Dchra 
Boon, it was decided to require the students, who were just com- 
pleting their probation during the past session, to write on origin- 
al essay on some subject selected by themselves, the essay to 
form an integral part of tbo final examination in forestry. 
This decision, for reasons which could not be helped, was only 
communicated to the students a fortnight before the examina- 
tion, so that they had not the advantage, almost indis- 
pensable it must be admitted, of having previously followed 


fore, exclude graaiiwg fiom every area tlmt is completely under our 
control But when the undccayetl layer of dtid needles is so 
think as to inipodo reproduction, I would admit cows in cwder to 
triturate the whole mass, facilitate its dooompofltion, and render 
it more compact. 

Firep are notan annual oociirrencc in deodar /orests, owing to the 
great altitude at which they often occur, and which preserves the 
moisture of the soil all the year round. But as the needles of 
conifers decompose very slowly, and are very resinous, they form 
a thick layer or highly combustible material, which, when once 
ignited, bums fiercely. Hence forest fires, when they do ocour^ 
are difficult tu put out and do groat damage. The only way to 
check or keep out fire is to trace fire linos, which should he kept 
clear of all combustible matter, and especindly of cones. Unfortu- 
nately wo have no deod^ forests in the Punjab, which are thus 
pmtectod. --Indian FortftS, 

THE GARDEN. 

The Aciion of Manurtnon Cultivated plants are the 

inheritors of whatever benefits or disadvantages they may have 
derived from their predecesson. The thing Ts obvious enough to 
those who look on plants from an evolutionist’s point of view j and 
the practical outcome is that, except under special oirenmstanoes, 
or for some special purpose, it is best, in our attempts to improve 

J ^ Al « »r _ I 


out a connected series of observations all bearing on the one subject upon what we have got, to deal with a plant that has been In cul 
selected. Nevertheless, the essays are, 1 think, a fairly satisfactory tivation for a long time, and so avail ourselves of its stored*up 


proof of the progress made by the inou, and ns they will not only 
serve to give to the general public some idea of what wa have been 
teaching at the Central Forest .School, but at *Jie same time also 
help to show to Indian foresters, the class of men we are preparing 
for the subordinate grades of our department, 1 send you selections 
from them for publication. 

Critical readers will please to remember that these men form the 
first batch, who have gone through the entire course of instruc- 
tion followed at the scliool ; and that it is not from among tho 
alumni of our Universities, men possessed of a high degree of gene- 
ral culture, that we can draw our recruits. 

Tho men are all natives, and it would hence be superfluous for 
mo to add that English is a foreign tongue for them. 

The matter concerns us inucTi more than the style and phra 
s'eology, I have, therefore, correck'd the language of the extracts 
in BO far as to make it intelligible Euglisli : the substance remains 


DEODAR IN KULU. 

By Mun Moti Sinoii. 

F orests in which deodar Is the prevailing tree are generally 
found on moist loamy soils. The deodar affects northerly and 
westerly aspects most, although it is not seldom met with on other 
aspects. Indeed, tho aspect it selects varies, as a rule, with the 
altitude at wdiich it grows. For instance, between 4,000 and 
6,000 feet above the sea the tree grows gregariously on northerly 
and westerly slopes, and less commonly on easterly slopes, while 
Pinud fxcflsa very often forma purd forests on southony aspects. 
Above 6,000 feet, on the other hand, it is on easterly and southerly 
aspects that deodar flourishes, growing there frequently almost 

S ure, northerly and westerly slopes being occupied by the Hima- 
yan spruce and silver firs. 

The needles of conifer in the Himalayas form, when not burnt 
by fire, or triturated under tho feet o4 cattle, a thick loose covering 
of undeeayed vegetable matter over the soil. Deodar seeds that 
fall on such a covering, although they germinate freely enough, 
generally fall to extend their tap root through it into the soil 
below, the result being that they are cither washed away with the 
dead leaves by the ap^g rains, or arc killed by drought. On the 
other band, young seedliugB of PinuH exceisa develop a tap root 
capable of piercing this loose mass of undeoomposed leaves, and 
forcing iti way into the soil, where they thus fix themselves 
firmly. 

The Himalayan spruce generally produces fi'om two to three 
crops of seed during the interval between one seed year of deodar 
tma another. And hence, when these two species grow together, 
this oircumstanoo alone, irrespective of some others, gives the 

i over the other. 

( growing with deodar are many. 

, ^ J First, the deodar by itself, or 

associated with other conifers, cannot form a complete leaf canopy. 
When oaks enter the crop, these broadleaved trees fill up all the 
Intel vals between the crowns of tho cedars, without, however, di- 
mim a h i ng the number ^ the lutter* They thus foroe md hsiiten 


of ^ 

inheritance. It would be ^ long uphill work to start afresh with 
the crab or wild pear, for instance, although for the sake of / 
a new “ break ” or more robustness of constitution It may be de- 
au’able sometimes to begin again at the beginning, or at least to 
infuse some less convoutionalised blood into our pumts, if we may 
so speak. A curious illustration of the contrast between tho wild 
and the civilised condition is afforded in Professor Goeasman'i 
paper on “ Mineral Constituents in Plant Growth,” in the 
thm of the MaseachunefU I/orttcuUiiral Society. The ProfeiuK>r has 
been experimenting on the difference in chemical compooitiop. bo> 
tween vines uiimauumi and vines manured. In the course of hli 
experiments ho analysed the juice of a wild vine (vitin khrusctf / 
grown without manure. And the juice of the same vine when 
treated with manure. At one bound the sugar rose from 8*^ 

I per cent in the wilding without manure, to 13*^ per cent in 

I same wilding appropriately fed. This shows the advanto^ ol 

manure. But now, looking to the analysis of tho cultivate variety 
( Concord ), we find that iu its juice, even when unmanurod,the sugar 
amounted to 13*89 per cent, so that tho cultivated variety, without 
manure at all, yielded a larger percentage of sugar than did the 
wild form with ample manure. The increase of sugar is coincident 
witli a large increase of potash, and a largely diminished proportion 
of lime. In the case of strawberries the wild unmauurod variety 
contains much less potash, much more lime, much less magnesia, 
mucli mure iron, and about tliu same percentage of phosphonc acid 
as the cultivated and manured variety. The wild stmwbony, 
moreover, contains one part of acid to two of sugar, while In the 
cultivated varieties the proptfftion of acid is one to four or more 
of sugar. 

Indian Primroses. —In the last number of the Journal qf the 
Linnean Society is an interesting paper on some uudesoribed and 
little known Indian species of Primula and Androeacf by Dn 
George Watt, who has pidd great attention to the order both in 
Sikkim and at the herbarium at Kew, The number of species of 
Pnmula enumerated is twenty-four, and of Androeace six, and the 
euu meration is accompanied by some notes by Sir J. D. Hooker. 
Several of those plants will doubtless soon be m the hands of our 
cultivators, on which account we think it well to call their atten- 
tion to the publication of this paper with its numerous illustrations. 

The Plants ov Madagasoab.— -A t the last meeting of tbeLlimean 
Society a paper was communicated by Mr. .1. G. Baker, containing 
descriptions of a large number of new species of dicoiyhdom of the 
yavMpetaloae series of natural orders, gathered in Mad^oscar by 
recent English collectors, espceiAlly the Rev. H Baron, FL.S., of 
the London Missionary Society. The most Interesting of these 
novelties is Schumatoclada^ a new genus of Pubiaca, allied to 
cinchona. ^ The other now genera arc Tclranpidum, of tlio group of 
semi -parasitic ScrophidaHaceie^ such as Pediculurin and Mclampy- 
ruiiit which turn comidetely black in dryiug, remarkable for its four 
shield-shaped one-oelled anthers ; Forsythiopniift an erect shruby 
Acanthaceoue ^nus, with flowers like PorHylhia, and leaves not 
fully developed till after the Aouoih fade ; and Monachochlwmyn, 
another genus of Acanthoceos, allied to JlenUoncin and Thunbevijia^ 
with numerous small flowers, each contained in a persistent 
spAtbaeeottA braot like the hood of A FrAnoiscou monki Of ropre- 
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k^oim ^imistn tba pre/mat collfot^ott 

of 4^0^^ nWljr nHM ta TMm ; InW 
AjugoMi n^ pemn^ of 

Sff§tci0$, ibjnk 0gnofflo4tum4f And a %y4m^kU$. Th^ Msavi ra> 
prejHAted jmM kn^. airc J!>am(6, Fem<fH^‘0t 
CfaertHern, OifrodSHOr^n, and Hgp04i^. There 1« A iwisU^ ' 

ol;t)ie b«Mtif«14coi<<ika£«oiMjD^ae,'^ wJtm li Aim^t 

mtricted to Zroploal AeU. There is a now V nca n»hfh to 
BooetL Of aUdemkifftaera.'ktioTrii previously ta the tiWd, there 
Afe new ijMetii of and Qnco^eniuiti. Of Cape 

typee thepi^ipal area Zr^A^oo^w, A aa Afetrfr/*, aad 

two heath* of the gemt$ Bhilippia^-^The Chrdtn^^B ChmikU, 


m^m OF BOOK. 

2%s Field m4 Oarderi Crops of the North- Western ProviNllk' 
‘ md (hsdhy with Xllaatratioii by J. F. Duka, B. A., F.L.S., and Mr. 
J. B. Puller, Aaslfltant Director o# Agriculture and Commerce, 
North-Western Provinces and Oudh, purports to be the first 
dl a shoit series in which it it pi^oposed to describe the cultivat- 
ed products of these provinces, and to furnish, in a convenient 
form, all the information on the subject that is likely to be 
wanted by the tttndent of Indian agriculture, or by the adminis- 
trative oftoers of Government 

It was soareely to be expected that ail that might be said 
on the field and garden crops of the North-Western Provinces 
could be said in a^ut one hundred pages, it is needless there- 
fore to say that several of the topics are most inadequately 
treated, from an agricultural and commercial point of 
view, notably that of hemp. The botanical part of the work so 
far as it goes leaves little to be desired. The student of Indian 
agriculture and the administrative ofiicers of Government could, 
we imsgine. easily obtain access to the various Gazettes of the 
several Inaian provinces where much valuable information, 
Affrienituml and commercial, is stored up. In the Field and 
Garden Crops references to authorities or sources of informa- 
tion are confined to the botanical part of the book, and no 
use hsiB been made of volume X of the North-West Provinces 
GasEetteer ; it has not even been referred to as a possible source 
of imowledge. The illustrations, while fairly well executed, on 
the whole we either defective or obscure in almost every plate, 
and ihe want of colouring detracts considerably from the popu- 
lar usefulness and value of the drawings. 


These two hh^ eaeh form a 

betwimn Mernanmn and Pcdn^ ^ich k mx|NS9^^iMQd 

to the tertiary formation outcropping at ^ j ^!is i»ear Pondl* 
cherry and at Mount Kopper, near Cttd<|alof^ 
l^rdaohellum to rMppMr hearTab}^ This fckrmaphfi 

has below ihe sBuriam fodr pr htoipal ik j pt M rtte fti t whlsn havA^’t^ 
filled up by the disintegration of the tertiary Mttigtta itiilf and of 
the gneiss westwards, and have thus formed the sBnvial liaetss of 
Gengeo, of the Sonoor, of the VellaT, and of tiie Gauvnry riven. 
The strata which have filled up the tertiaiw basins are geni^jr 
oompoied of the same materials as proved tiie tMTiW htimm 
alreimy made in a line parallel to the ooast» dohswt of tS^e 

black clay deposited bV the sea. of sandt, pebbtfihi s<||{llpeoai 
mixtures and clays of mffereut oolour^ frott pytflee^ ant Ufaftas 
sometimes in large quantities. In every bonng which hat been 
mode lignite was found In a mom or less advanced state of teansf- 
tion and of variable thickness, the most remarkable deposit being 
that found at Vargour. From the above it may be emridieed tlm 
if lignites are found in so many places and (n sum qnafimten, they 
can be found somewhere in those alluvial eoils in important dflimefti. 
To return to the Vargour boring, a gentleman, (Mr. Delonoleh who 
was passing through rondiobetTy at the time the lignite was tap- 
ped, and wno hod occasion to examine thii^rodnot, ^taltied a Wse 
for mining the deposit, and started a Company for the purpose. 
After havmg the speoimens sent to Europe and analysed, the 
Company has despatched to India two mining engineers, with thetr 
•taSt and boring apparatuses, for ascertatnmg the extent of the 
deposit, and the ailvisabllity or not of working out the Vargour 
lignite. These gentlemen are expected by the next ^nch 
steamer. 

If mining operations are nnderti^en, they will be executed with- 
out much difnoulty, as it will be only necessary to pau the surface 
water sheet ; from this to the bed of lignite below there is no 
other water-bearing stratum. Whether the 33 feet of lignite 
extends over a large area or not it is impossible at present to say, 
and as nothing is yet known of the xutnre market 
price of this oombustible, the future prospeots of the enter- 
prise cannot be ascertained until the report of the survey by tlie 
mining engineers has been published. If the combustible found at 
Vargour proves worth mining, this will encourage others to search 
for lignite beds, which may probably exist underground in the 
alluvium mentioned above. I*. 


SERICULTURE. 


MINERALOGY. 

r OM Ferafc the Penang Gazette learns that recent prospecting 
baa proved that the alluvial deposits of Perak are very rich 
and extoutive ; the several districts in which tin oxide is being 
mined are being opened gradually, each profluoiug the mineral 
in high percentage and of good quality, the development of 
which by primitive methods affords large profits to the mine 
owners, which may be increased by the application of improved 
appliances. A great number of square miles of rich tin land are 
available for tin mining: several of the different valleys have 
been opened and are being mined for their produce of tin ore 
which varies from 1*5 to 60 per cent. The deposits in the Kiuta 
district at Tapan are very rich ; and also at Chauduriong, where 
efiormous lumps of tin oxide are produced. 

LIGNITE IN SOUTH ARCOT. 

QQjMK months ago, when boring for an artesian well In the 
O village of Vargour (Bahour), eight miles south of Pondicherry, 
the aogar, at 248 lest below the turfaoe of the ground, oamo in 
ooUtaot With some lignite, the thioknees of which was found to bo 
38 feet. The Bgiilte wae of a dark brown colour, passing into back, 
and showing At ; ftome placet, small thin aud bright particles ; it 
waatotermixed with iron pyrites of greyish colour, and we hear 
that the eompesition of it was as follow 


Cai‘bon ... 

... 0*49 

Hydrogen oxygen and asot 

... 0‘4O 

Ashes, Ac. 

... on 

Total 
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nnd ite calorific power about one-half of that of coals. The artesian 
well In which the Ujpiite was fmiud is situated two miles north of 
the Ponnear river, and tAiTee aod-a hali miles from the sea coast In- 
land^ in the alia rial basin of the Ponaeor river, yfbldht is separated 

from tiufit of the Gengee river by arise, under ground, of the tcr- 


I T may not be generally known that in the valley of the 
Brahmaputra the respectable Hindoo is accustomed to walk in 
•ilk attire. This is no product of French or Clunese looms, but 
strictly of home growth and manufacture. Assam is happy in 
the possession of two indigenous varieties of silk worm, which 
prefer n simpler and more inexpensive diet than the traditioiml 
mulberry. One kind tlirives upon a common forest tree ; the 
other selects, out of the large range of vegeUble life at itir 
choice in Assam, the castor-oil plant as the food in which it 
luxuriates. The former species yields a silk with a beautiful 
yellow gloss, while the Cfistor-oil worm spins a thread which 
can be woven into one of the most durable materials hitherto 
discovered. If neither sort of silk is of the very finest quality, 
both are admirably adapted for working into silk plushes and 
similar compound fabrics. When we add that the supply can be 
increased to almost any extent, it would appear that there is 
nothing more to say except that the silk industry in Aasam is 
bidding fair to rival tea in importance. But the facts, unfor- 
tunately, are far otherwise.^ Both the production and the 
manufacture of silk have for years been steadily declining. The 
loom used to be an indisj^ensable article of furniture in the old- 
fashioned Assamese household, and no girl liad a chance of 
getting married unless she was able to weave garments for her- 
self and her husband. But this laudable domestic custom is 
gradufUiy dying out ; Manchester piece-goods have almost 
hushed the household music of the loom by the banks of the 
Brahmaputra, as in the shires of England ; and with the decay 
of the local market the breeding of silkworms has simulta- 
neously decreased, while the price of silk has nearly doubled. 
The only hope for the trade now seems to be the creation of a 
market in France or England, and this must depend to a great 
extent ujion the action of European capitalists, some of whom 
are alre«^y interested in the silks of India. At present the 
silk question in Assam-^nd indeed, it is believed Bengal 
geUeraily-^preeenis this exUWordinaiy aspect, that though the 
cost of feeding the silk worms is re^ly Insignifiomt, and the 
facilities forihe extenskm of sericulture are praotically litnitlem, 
yet the cocoons of bfie of the best s{>eties cannot be got k the 


tlary formeitidn, the ridge having aijlreotkm from weet toeast 
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i9«rlciet M ^ , while ijtxosB :<d Another jeaetate to heat a axially if the 

S :{ca^t|^ehv^nr«qMRiij3aainafiu)tai^.m|a;^^ thie whole !eh^ of. the machine. 

(K> affaire which cannot he idttffd wittkoat fiatience iji it la itnpM»ple to W the te^ ^ea hy the steam* 
loepi^ heat imybody learned in ailkt^ ai^oiwtitiiy ^oali- heated dryer^ eoo^tui ad^iuitej^ of being: indopendent of 


gM in: two»rein>eotc, might tonudbea good Ihlngmit of the eareand Jadgment of cooUea^ and 6i the nooeernty of 


hntineM after a^w yeare: 
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aSRlCULTUJlE IN CESKI^ON* 


d oonsiri'OKna!^ mdi u« two very nlee*looldng cocoons, 
toihew whatis beititt’done inOalle, and he writes 
'We are Indeed veiy ffU^m beh^ able to say that Bhther Balia 
hateje^erlsiioed oonsidersblo sticcess in the culture of silkworms 
ki this country. The saocesslul results which have attended his 
efftnte in in^ 


taosowMTUA rvnuiw wmen m»YS ui« i ’ " — 

for the last three years convince us, desfnie.^ ® 
me as to its siicoess, that the culture of the ^ keep 


interrupted SlurcQtsait .snpnrvisiojn, ia too evidmil to require 
comment 

Mr. Khand says :^lt in not Natendml to sustain any 
pressure of steam, the drying surface cannot easily be heated 
over 150 dt^greee (?) 

As a mosnSwr of coirrse, the tea takes a longer time to dry than 
when made by siroccos, in which the temperature is midntainoti 
at 275 degrees, but tlia extent of drying surface available makes 
this a matter of secondary importance. 

Shand does not mean that no care or attention is x’equired 


the adveirse views of some i 
stlkworm can be carried out, l>eyond a doubt, to such a great 
advantage in this country, as be made a very remunerative and 
profitable industry, tf conduotoil witJi due attention and care* 
Father Fallals object in attempting this enterprise was, as we see, 
for no other reason tlmu that of proving to the colony that silk 
production can be carried to umlouhtca success in this country ; 
and his successful experienoe for upwards of three years in this 
enterprise, we dare say, warrants him in saying that he has realised 
the object he aimed at. Although it was said by some, whose 
experience in this industry falw short of the mark, that the 
mulberry plant, the chief aliment of the silkworm, does not grow 
freely in Ceylon, yet we have no hesitation in saying that Father 
FalWs successful experience) in the cultivation of the plant, places 
us beyond the shallow of a doubt that the mnllwrry plant grows 
very freely in any place In Ceylon, Mr. Oeddes alto oonours in 
thle opinion, but it must be conceded that it does not thrive so 
luxuriantly ae It otherwise would in somewhat colder climates 
than Ceylon ; but however this may be, !t tliTlves so luxuriantly 
in Ceylon, as to ensure success in the culture of the silkworm, 
and Father Fallals mulberry plantation in Galle is a proof of 
this. It was also said that the silkworm eg» of the second 
production bocotne spoilt and, useless, and that a f;*«eh 
supply of eggs is rtMiuircd to bo imported from danan or clso- 
whore. But wo have seen the eggs of the fifth proauotion, and 
fixjra our own personal observation, we can say that they appear to 
bo of superior quality to those of the primary prodnotiou, and 
moreover we loarn from letters rece ived by Father J^alla from 
Germany, Italy, JKugloud, Ac., that the cocoons sent by him from 
Ceylon were so much appreciated and admired, as to render it 
desirable for them to apply to him for eggs. 

First, it is essentially necessary, before the rearing of silkwornw 
in sufficient quantity for commercial purposes can be successfully 
attempted, to have a good plantation of mulberry. Tliis is of 
paramount importance to ensure success in the enterprise. 

Secondly, an apartment or room as in India is much needed to 
keen the worms safe from bein^ exposed to the danger of easily j 
falling victims to lizards, scorpions, ants, and such other plagnos. 
This, we say, as It lias been said to us from Father Falla, who lias ^ 
experienced such destruction. 

Thinlly, it must bo also one of the nniin conaiilcrations with the 
Borioulturist to secure the services of an expert in the rearing of the | 
silkworm, i. one who has especial kno\vlo<lgo in the culture of 
the worm — “ education” os it is o.illod of the Avonn ; for practical 
knowledge is more needed than theory for oirryhig on the Imsinehs 
successfully. Tt is therefore no wonder thiittiiose who have over- 
looked those precautions have met with ill-success in the 
entorprize. 

\Vc are glad to hear that several persons, following in the w'ako 
of Father Falla, are devoting much time and caro to this pursuit. 
We wish them every success in their endeavours, as Avitli a little 


up fire and supply boiling water fieriodiciUly from a 
datem placed over the flue ; but it can be uttde^x)d that the 
«ame cai-e, judgment, and observation is not roquirmi to dry tea 
at a comparatively low temperature us at a very high one ; for 
instance, it does not injure coffee to allow it to I'umaiu on tlie 
barbacuo after it is thoroughly dry ;.but jnit it in a rooster, and 
whotoare and judgment is not required to perfect the roiisting ! 
No doubt, bv the use of siroccos and other modern appliance, 
the risk of fire-burning is now greatly diniiiikhed, but these 
still require great care in shifting the trays and watchitrg 
the tliermoraet-er. This constant watching is obviated by 
the use of Mr. Sh.'ind’s machine, aiul all the superintendent has 
to do i« to feel when the tea becomtis crisp and dry ; be 
lias the security that, if this is neglected to be done at the 
moment it is sufflcwntly dry, no injury takes plm' by its 
remaining on the heated surface. 

The machine is espeinally adapted for redrying toil before 
packing, this being an operation carried on at a Tow tempera- 
ture, aind requiring a goml deal of care. 

There are, it is well known, two difficulties coimecteil with 
the proper manufacture of requiring at present the cnnstiint 
supervision of the superintendent : those are fermentation 
and firing. If the necessity of closely watching the latter can 
be dispensed with, it gives the guporintenclontls more time to 
direct the fenneuttition, on which the colour of the iufueed leaf, 
and consequently the value so greatly depends. 


TEiV AND CLIMATE IN INDIA AND CSBmm. 

rtlHK fniimn Tta OuzctU in noticing the diseuaiioa on tliAqpro. 
JL bablo rats of boaiing per aero of tea in Ceylon, very naturally 
dtiuounoea “ Glia’s” estimates of 7001b. for low ontatos and 4001b. 
for high, as exaggerated. Time will shew ; hut no tim© is noadod 
to olapso in order to shew the inoorrectnoss of the preinia»as on 
which tho Indian editor argues. Ho states : '* porha))s Dfsrjeeling 


The meainug of the passage we have italicised is, of courso, that 
tlic climate of tho Dooars is identical with that of the low country 
of Ceylon in which tea is cultivated, and that til© climate of 
Uarjoeliug is the counterpart of that of ouv hill coimtry. To shew 
how baseless this statement is, >ve need merely mention, that ut this 
inomout and always in tho season between November and March, 
tho heavily pruned tea of tho Eastei’u Himalayas, is enjoying the rest 
of a very pronounced winter, while it is lu those very mouths that 
tea in Ceylon yields its most luxuriant fiushes. Tho difiereaco of 
climaW is oU that is impUod in the facts that while Darjasllug and 
tho Dooars are in tho interior of a vast continent and on or at the 


as Avitii a 

experience it can bo made a very profitable industry for the natives 

of thU oouutry. It will also giv« great jdoasure and aatiafaotion foot of the most gigantic mountain aystem in the world (it* very name 
to Father Falla, to hear of tlieir success, and to know that his signifying “ Tho Abode of Snow,’'') and 27” north of the oq^tor : 
endeavours to give the natives of this country tho benefits of an * ^ 


industry so long overlooked have not been fruitless. 

There can he no doubt that the mullivrry flourishes in Ceylon, 
and Father Fallals experiments prove that the silkworm can bo 
propagated here to the fifth generation. Tho commercial question 
thou hinges on an abundance of cheap labour. In the great silk- 
producing countries, Italy, Japan, Cliina, fcc., much of the work 
IS done by the women and children of families. It would be a 
groat step in a<lvance if women and children in native families here 
would devote themselves to the pursuit . — Oeylon Ohaemr, 

TEA. 

T he following is a description of Mr. 0. Shaud’s Patent Tea 
dryer 

The barbacue-shape<l atoam-heatod tea-dryer is the ch(Mi|)C8t, 
most economical, and safest drying machine. As this 
machine can be made any length and width, the quantity 
of leaf which can bo manufactured is only limited by the 
extent of drying surface. One, five feet wide, and fifteen 
feat bng, will aamit of about forty iiouuds of tea being spread 
as thmly as on sirocco trays, and. if heated to one huacurc i and 
ffifty degrees Fahrenheit, would a maund per houTr The 
steam for heating thin galvanized iron drying surfai’o is 
generated in the sjmoe (3 iudiee) l>ctwoen it and the thin boiler 
piute bottom. The machine, which is made steam-tight, is 
partially filled wdth watcr^ and placed ou a fire stove. It is 
evident that a oomp’U*atively small quantity of fuel will 


-_j equator I 

Coylou is an islamb twenty degrees nearer the equatortlionDarjeeliug 
and the Dooars and in tlie track of both monsoons. The climatic 
oonditious, therefore, so far from being identical are about m 
opposite as well oau be. Warmth and moisture ore the prevalent 
oharacteristios of our Ceylon climate. Frost is so race a pheuo- 
menon, even on the most elevated foi’est-land on which tea is 
cultivated in Coylou— Olipbant estate, above Nuwora Eliya, to 
wit— as to be not worib tokiu^, into account, while devastating 
liaiistorms, such as frequently play havoc wirii tea to Northern 
India and Assam, are utterly unknown in Ceylon. 8ucb cold as 
we experience at this season of the year Is x^oweiless to oheck the 
ffi’owth of tea, and our winter, as far as tea is ooiieerrwd, is to the 
heavy rains and strong winds of the south-west moonsoou months, 
June— August, whou tlie bushes are pitmed. Wliilein most of the 
tea districts of ludla tlic vast bulk of their rainfall occurs In from 
four to six mouths, ours is fairly distributed over tho year, 
Didoed the obiection offered in tho experimental era of the tea 
enterprise in Ceylon was our chronically wet climate, and there 
can be no doubt that to a good many places, on tJio hills, the pro- 
cess of “ withering” is rendered difficult by the prevalence of loin 
and mist. This is a cUfficulty not unknown in Darjeeling in tlM 
months, June -{September. Had the editor of tho Tm QautU 
claimed for Duaqeeling and os£>eeially for the Dooars, a more fertile 
soil than Ceylou con generally shew, wo could better understand 
tho arguTticut, But we have good tea soil in a healthy climate. 
Into tho Jorrai at the foot of tlie Darjeeling hills the d^brk of the 
Himalayas have been pouring, i^t hups for thousands of centuries, 
so that the rich block soil is, hi plaoos, forty feet deep. The 
Dooars have much the same conditions of soil and, unhappily of 
oliinate. All places at the base of mountaiiis in Inoia are 
insanitary, and even up to 3,000 feet, fever Is the frequent vosult of 
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THE INDIAN AGillIClDLTDEIS!iP. 


EeBroAi^ 1 , IfifliBi. 


• v^. ntn tiadicie^ 

next baU ntiuftlcadly nonB, We axe now *t the w 

oar dry mMon La deyloa, and our hill oilmate is simply dsllojOtts, 
heiag kopt hsaliihy by gMdal abowsn of rain at iutsml* tkvoly or 
noTor out month awirt. In soil alono, therefors,. if ^^*00 id tda 
soft, is Osylon infsHor to India. Expsrienoed Xodian 1m. piaiito«s« 
liko « CAa,” bavt after suffiolent comparison, Jm of 

superiority to (%ka{ and MV. Sandtoon, after hhrtil edWvaW 
tea and oontraoted fever in Aisani) and 'tislted X)ar|eelifig 
and all the other great tea districts of ladi^ decidedly 

that he saw nothi^ Utter than what exists inO^^lon^ (mooesidnl 
tea production.— £%fo» Obttrver. 


TOBACCO. 


TOBACCO CULTIVATION IN THE WEST INDIES. 


F ob iomey«*rtpMttliemlp«rior quality of the tobacco grown 
in Jamaioa baa bcm atoacmy forcisg it«eUon public recogni- 
tion, and Jamaica oigan acem likely to taka rank alungiide those 
prodaoedinOuba, which, taking thdr name from the capital of 
that ialaad, bare come to be recogniied as the type of excellence 
in this partlonlar form of tiie *' fragrant weed.” The eultivation 
of tobaeoe waa an industry of some importance in the Lesser as 
well as t^c Oreatar AntUlM, but it has died out in the former, 
though thst is no apparent reason why the cultivation of the plant 
should not be revived there. The plant has been introduced from 
Cuba Into the Bahamas, whore it promised oxoeUent results — al- 
though It would appear that, probably owing to the expense of 
Initiating the industry^ the Uovemment has not continued the 



experiments-*i»il 

the Clfm«»e, Sril, *^ iS?, 

Laoia, has induced the Oonsdl «f the I^itter USM to 

Vote a sum of mousy wfth ®L 

is^odnet’’ into the oolco^. it 
l^ted to enquire into ths itHbMik, «sd th» 
gatlon la embodied in a TfiMkt trhidh' hds jniit mte 
IWe seed of tho *^ hast Hatsmk tahhooo;^— ffoottPscL 
esUng to note, from the Botaniosl GNtrdsns m Jamaloa^was an* 
trosi^ to four genUemen, who undertook to ft * 1 

and idthongh it is too early yet to judge of the evantual twits 
of the expmment, the Seed is reMrted to hare geminated and 
to be progressiag favonmblvg and there seems ers^ |«Sion to 
antioipete a snooesaful rosuit. There is In St^ Loof ah .i^nndaeoe 
of soil of a suiUble nature, with ample shade and tnlib andmany 
diflferwit “ aspects,*’ while the whole olimato andpbjmioal Matures 
of the island approximate very closely to those of Cubas The piioeipal 
difficulty, indeed, in the way, seems to Ue in the proptt oaniog 
dtho lei^. Sir Joseph Hooker endorses Qoremor Hobhismia 
statement, that the finwt tobacco in the world may bo spoiled by 
improper or inefficient curing ; and he quotes an instance in which 
ten blues of Ceylon tobacco, sent recently to the London market 
as an experiment, fetched a low price In consequence of the centres 
having been decomposed during the voyage, throi^b some defect 
of curing or packing. With the care with which Governor Bobin- 
ion and the authorities of St. Lucia have gone Into the mattor» 
there is little fear of such a mistake being made there, aod their 
experiment will be watched with intereat m the colonies. Tobacco 
reoulres a soil rich in potash, and while calcareous and clayey 
soils are to be avoided, alluvial lands on the banks of streams, not 
too wet, are most favourable. Plenty of manure is required, as 
the plant rapidly exhausts the soil; but chlorides must be sompulous- 
ly avoided. Blow desiccation, without exposure to suu or wind, 
and sound fermentation, arc the two main points to be observed in 
the preparation of the leaf for the market 


ZULULAND AND CETEWAYO. 



•**1 know what it is,* he answered; ‘this honey is made frdm 
euphorbia flowers, which are very poisonous.* This explanation made 
me feel exceedingly uncomfortable ; but I elicited from him that there was 
not much danger, as the * maass’ taken with it would neutralise the efliiot 
of the poison. Btreotly he mentioned poison I dived into the paokst and 
pulled out a bottle of END’S FRUIT SALT, and emptying a quantity 
into two pannikins, filled them up with water, aud several times 
repeating the dose, in a few hours w'e wore considerably bettor.” — 
“ Zululand and GetnmyOt' (p. 199), by Captain W* if. Ludlow, lut BatU 
if. V. Boynl Wariokkshlre Hryiment, 

“ ‘ What on earth shall I take to Zululand ?’ asked my friend Jim 
Law one day at Aldershot, when ho had just received order’s for South 
Africa, to start at forty-eight hours' notice. I replied, ‘ If you take 
my advice — and it’s that ot on old traveller— you’ll not budge without 
a few bottles of KNO, even if you leave half your kit liehlnd. I 
never am without these Salts, and, please the pigs, never intend to be.’ 
On bis return I tuqiiij’ed, * Well, how about ENG’S FRUIT SALT?’ 
‘ Aly dear fellow, it was the best advice you ever gave ; they saved 
me many an illness ; and when I lo?t I'uegla, t sold the remaining bottles 
for ten times the original price ! ’ ” — Lirnt.-Ooh 


JEOPARDY OF LIFE. THE GREAT DANCER OF DELAY. 

Yon can change the trickling stream, but not the raging torrent. 

W HAT EVERYBODY SHOULD READ. — How important it is to every individual to have at hand some simple, effective, and palat- 
able remedy, such as KNO’S FRUIT SALT, to check disease at the outset ! For this is the time. With veiy little trouble you 
can change the course of the trickling mountain stream, but not the rolling river. It will defy all your tiny efforts. I feel 1 cannot sufii- 
oieotiy impress this important information upon all Householders, or Shin Captains, or Europeans geuorAlly, who are visiting or residli^ In 
any hot or forsign oUmato. Whenever a ohatue is contemplated, likely to disturb tlie condition of health, let KNO’S FRUIT SALT bo 
your companion j for, under any oiroumstances, im use la beneficial and never can do harm. When you feel out of sorts, yet unable to say 
why, frequently without any warning you are suddenly seized with lassitude, dlBlncUnation for bodily or mental exertion, loss of appetite, 
sickness, pain in the forehead, dull siting of back and limbs, coldness of the surface, aud often sliivoring, Ac., Ac. ; then your whole body 
is out of order, the spirit of danger has been kindled, but you do not know where it may end : it is a real necessity to have a simple remedy 
at band that answer the very best end, with a positive assurance of doing good in every case and in no case any harm. The pilot oan 
80 steer aud direct as to bring the ship into safety, but he cannot quell the raging storm. Tne c')mmon idea when not feeling well is, ** I 
will wait and see, perhaps 1 shall be better to-morrow ; ” whereas, had a supply of END'S FRUIT SALT been at hand, and use made of it 
at the onset, all calamitous results might have been avoided. What dashes to the earth so many hopes, breaks so many sweet aliianoes, 
blasts so many auspicious enterprises, as untimely death ? 

E NO'S FRUfT SALT.— “After suffering for nearly two and a half voars fpHE ART OF CONQUEST IS LOST WITHOUT THE ART OF BAT. 

from sevoro headache and (Ordered stomach, and after trying almost 1 IN(». — DINNER ENliAGEMEN'rS.— STIMULANTS. — TOO RICH 

everything and spendioff much money without finding any benefit, I was P001>.--LATEHOUliS.— INSUFFICIENT EXERCISE. —EXCITEMENT, 
rooommehded by a friend to tiy ENO n P'HUIT SALT, and ttoforo I hud l Ac. — A tfontloman wrilou : “ Wlien I fool out of sorts; I take a dose of 
finished ope bottie 1 found (1 doing mo a great deal of good, and nuw 1 j ENO’S FRUIT SALT one hour before dinner or tot tbin^n the morning, 
am restored to my usual health ; and others I know that have tried it have Tho effect w all I could wrth.” How to enjoy goodroOd that would 
not 'enjoyed suen good health for year*.— Youi*» mont truly, Robt. ' otherwise <}au«e biliourtuews, hoodacUe, or disordered stomach— us© EiNO’S 
HumfBRBYS, Post Office, Darmsford.” | FRUIT BALT. 

S uccess IK life . — ** a new invention is brought before the public, and commands success. A score of almmluable imitations are 
immediately introduced by the unscrupulous who, in copying the original closely enough to deceive the public, and yet not so exactly 
as to infringe upon kgal rights, exercise an ingenuity that, employ^ in an original channel, could not fail to seoure r^;mtation ana 
profit.”— A DAJJS. * 

C AUTION. — Lfyal ru/Ate are protected in every eivUined cmintry. Examine rewh BotilCi and »ee Cite captnde in imrled**l£S(y^WKVn! 
SALT. ” WakoiU U you httoe been inij*oml on by woetklm imitatioTW. Sold by all OhemietSf price Pd. find 4a^ 

bmtOtidNI M RlXrSffiN LANdUAdES HOW TO TOEVfiNT OIMAES. 

rreptted «iil^ at fiXd'fl WM 6AS.9 XAfCIXAlI, LCKBCH. 8.n. by J. 0. KROV AtUat; 
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^XyUUbS’ ' QtByByiikV XLznpp^ - 

reft pffttiKiY Heat, i«DiG£stign:ti£A DACtiE. B MeSs. a no tims, 

fIfiK um, 

M pOMMiUit tiwumu mort; etaentiia tor th& f««tcint(kHi nxA mlntenunc* of hoftlih n ttto 0«rtoot vlfotir of body wl rniMd. w 

It i« Xfl)»nrMotng gad TiUtglam; fomia^ a nMt tavigoratitts, Vti^lftogk and BafireAhiag Btveruge, 


a n^t tavigorattjig, Vttflli _ „ _ 

ggiSf-{!iWi:S?vaS 

aovaaaiiwnf 'omraouKsui uni juunetiait' amm *» «&»' wr 'fb«ir‘'witsiBiy«i '«wui 

its ▼*!«• «• » «s»otQo m Tervt pomb. 

l25*f forty-two OMM of toUow FOftr, i W»l>|ai, PTOJAtTB, ljn>tA-“ We flrwlv >>eM«ve that uee of ronr 

„ ^ _ I Pyrotto SaHui* wlirrirTinore loororeul tovertJumoll UwiiuuilBeewltopoH^ dui oure.'» 

... tiumiijr^ Iti the woret 

Ito ittefulneatluUie 


note 



‘Iwoe Iti lotrodiMtlon (ho FhU] Wruit tndU Fovort are doprtvod 


Parrot iQ ^ll ni? w(irri(>Tn<*re to i»roro»t wvor tiu 
Br. l^CraiJay,— “ l (oimd it art iM a K|n>eino, 
foruwof Bwfei rover, no 

Br. S. OJBTOJf Ifonot . .. . y., ^ . 

ti-oatmwjfof UUuAiiv tuui irm« heeu etaiftrav.^ by ihediooZejyorkBMO,"* 


foiintt it art an a Kti^Ho, in my oxwrionoo aiul 


vaFt^'tMay ibStl^oioc'to hoarll it in uto Aouaet of al) Europoant vt»it(n« tint ti-opftu. 

Ufo ba olt^ed of any ChemUt or Drug Btore, ia Patant Qlaaa.atoppared Bottlat, Sa. ed., 4a ed., Ua., and Sla. aaoh. 
Pleemaote^ omneotionj^thtiherejBMy^^eeri^ e ttiote of tAe w»d of Citrate and other pvenaratione 
of Xagneeia that ^AlUnjCWOE'S Pt%STIC SA£IB« is warranted not to contain any sahsawoe 
whioh w omd caase oa lonl one or othe r earthy depoeite. 

JESC. JLiJLJ^JPlLsOTJG-:^, 113, DSOLBOK/:^ xTo^IDOJST, H.O. 


OOVERNMCNT 

oiitoh:oit-a. ^'EBPtiP’'cra-:E]. 

A n efficimt mhatiinic foi^ Qiixntm. Sold hy the principal European 
• and JS^afive ErnrjgiHfH of Calcutta. Ohtaindfdn from the 
Superintendent ^ Botanical Ganlcns^ Calcutta. PontfreCt at 4 02., 
Rh. 0 ; 80:., i ltd, 11 ; 76‘ o^., Hu, SO-IH, Cash with order. 

1 

PLANTERS’ STORES & AGENCY CO., 

lilMITElD, 

MERCHANTS AND GENERAL AGENTS, 

Calcutta, —w, STRAND. 

General Mamujer-AW PL S. Jefferson. 

Manager 

Agoncies for Tea Estates uuJortakeu on the moat 
advantageous torms. 

e 

Coolies recruited by our own staff of experienced Agents, with 
iJojsits throughout Chota Nagpur and at Dhubri. 

Indentors and Consignees of all merclmndiise. 

Army, Navy, Cltil Seriico, and Piivate Agents. 

Asswn.— “ the exchange,” dibkugakh, 

W. J. Whbati^y, Manager. 

A, D. Stuart, Agency Superintendent, 

Direct Importers of every requisite for Tea Estates and European 
Residents, 

Price Lilts on application, 

Agents for India Qeneral Steam Navigation Co., Ld. ; Agents for 
Commerdal Union Assoranoe Go., Fire and Life ; 

Agents for “ Star ** Line Ocean Steamers, 

Calcutta to London ; Agents for 
Reuter’s Telegram Co* , 

Limited. 

Loaaoil.^RaAT WINCHESTER-STREET, E.C. 

B. O. Eoos, decretory. 

AgeticiM at Btantotham, Bordeatuc, and duumtA 


FR AN Cl. 

CONTINENTAL & COLONHL AffiilNOr 

(LTCSmSD), 

14, RUE OE CHABROL., l»ARt8. 

Transacts every description of Commission, Merchant, and 
General Agency Bualncss. 

All Indents executed at Manufacturers’ moat favourable terms. 
CondUiom , — Two and-a-halfper cent. Commission when Banker’s 
Diaft on London or Paris aocompauios order. Special terms to 
regular oorrospondonts. All Discounts conceded to puroliasers. 
Original Invoices sent when required* 

Produce taken charge of aud roaUsed to beat advantage. Cash 
advanced on Consignments. 

’The Agency Represents, Buys, and Sells for Firms. 

Public Securities, Estates mid ft’opertlos, bought aud sold. Loans, 
Mortgages, Miues, and Industrial Investments, dtp., negociated. 

Manufacturers and Producers can have suitable articles introduced 
to the markets on advantageous conditions* 

Prior comprehexwive dtul rtUdhh^n apfdieation, 
BANICICRS,— Paris ; George Waters, Esq,, 8^, ^ulevard do« 
Itoliens. L(»ri>o\ : The London and County Bank 
.3, Victoria-street, AVeatminster. 

Addi^eea: The Manager, Oontinenfad and Colonial Agmey^ 14, Rue 
de Chabrol, Paris, France. 447 

NOTICE 

TO 3WE.A.3Sr-CrBf’-A.OT-CrilB3KS, 

OTHER USERS OF POWER IN BULK. 

W ATER POWER, vaiylng fnnn 100 to 1,000 H.P., U AA^aRabln at 
38 sites on tlie Bari Doab and Western J uinna Canals m the 
Punjab. 

Tlic tracts In whicli the Water Power is situated are— 

(a) Between the rivers Beas and Ravi, to the north of the 
Soinde, Punjab and Delhi Railway, 2d dtes, close to the 
Umritsur and Pathankote Railway now under construction. 
(L) To the west of, and about 10 miles firom the river Jumna, 
12 sites, on a navi^ble canal running from Kumal to Delhi, 
and within easy dlitanoe of the Grand Trunk Road* 


Lease will be granted for 20 years, on 
rates per H.P. per annum 

the follon’ing approximate 

For the first 8 years ... 

B*. NU. 

„ „ seconds „ 

flP 

„ „ third 6 „ 

100 

„ „ lourai 6 „ 

ISO 


Full parUculars can bo obtained from the Office of the Joint-Secre- 
tary to Oovomnusnt, Punjab, Irrigation Branch, Lahore, and informa- 
tion, regarding the Water Power available at the various sites and 
theU‘ local advantages, can be obtained from the offices of the 
Superintending Engmeer, Bari Doab Canal, Umritsur, aud Superin- 
Wding Bngineeri western Jumna Canal, Delhi. 

By order, 

R, HOME, Lx.-Col, B.E., 

^ Offg. Joint Secy., Oovt., Punjab, 

P. AV, D,, Ixrigation Branoh* 
47 
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THE INDIAN AOHIOXJLTtfRII^. 


Fekuaiy 1 , Jftsa* 



THE 'OliiflBT INGllSiRlNG- ESTABLISHMENT'if II: " 

JESSOP & CO., 

(Sfil And IMmiioal Engineers, Oontraotors, Brass and Iron Fonnilers, 

Metal Merchants, ftc. 


Forged and Cad Irm Worh^ SailerB^ Machinery for Cotton and Bice Cdlieries^ Lidigo Concerm^ TeaCardenSf 
C<mtractor(f and B icJcrrmhing rtmt, and every clem of Iron and Bme^ Work imde to order, 

eOIaSI ^GhElDSTTS WOlEl 

Eobey & Co*» OBlebrated Portable aad Fixed Engines and Machinery, Gwynne & Oo’s Invincible “ Centrifugal Pumps, Gould’s 

Botary Pumps, and Bobinsou’s Patent Steam Trajis. 


IIIH>OIITEIIS AM) MANUFACTURERS OF EVERY DESCRIPTION OF STEAM ENCMES AND MACHINERY. 


Bobey & Co’s Portable, Horizontal, Fixed, and Patent “ Bobey ” Semi-fixed Engines, ConiDiued Vortical Engines aiid Boilers, Land 
and Marine Boilers, Gould’s Botary Power Pumps, Htuid, Lift and Force Pumps, Tangye’a “ Special ” Steam Pum^w, “ Vaiixhall” 
Donkey Pumps, Flour MiUs, Soorkec Mills, Pug Mills, Brick-making Machines, lload Bollei's, Saw Benches, 

Slide Surfacing and Sci*ew Chitting Ijathos, Drilling Machines, Punching and Shearing, Slotting and 
Screwing Machines, Emery Grinding Machines, Spencer’s Hand Drilling Machines, 

Cliaff Cutting Macliiues, Kennedy’s Patent Bar ShAjai’s, Selkirk's Boiler 
Tube Beaders, Steam Pressure Becordern, Electric Pens. 

Bichard’s Engine Indicator, OiffAud's In- 
jectors, Cooking Stoves, Fire- 
Proof Safes, 


The following are the principal advant- 
ages of tlie Invincible” Pump : — 

Id, — It is axranffed to swivel on the 
bed plate, and may be placed at any ai^le 
Himply by ^kening a few nuts, witli- 
out interfering in any way with the bed 
plate or tlie jomts of eitlier the suction or 
discharge pipes. 

— It does not require a foot valve, 
being fitted with small air exhauster 
and clack on discharge which always 
keep the pump cliarged ready for 
work. 

Srd , — ^The bearings are made on an 
entirely new principle, and one bearing 
will last out four of the old an’ange- 
meuts. 



J. & H. QWYNNE’8 
“Invincible” Centrifugal Pump. 


— The form of tue pump casing is 
MO fUTauged that one aide can lx* taken off 
ill ii iVw luinuteM for the iuMpectiou of 
the whole of tlie (Use and iniA.riur of the 
pump. 

tUh . — Iliiaid holoei aie made on each 
side of the siujtiou j)ipes t(j ona)»le any 
foreign nmtWr which may gt^t into the 
pump or disT* to 1 m? easily I'einoved. TJie 
i-(»v are fitted with a bayonet joint Hr» 
that they (^n be removed and rej>lacod in 
loss tluji a niijiute. 

Otk — Tlie “ Invincible ” is 25 per cent. 
Br than any other' (Vntr if ugal Pump 
in the mai'ket, and disci wirges at least 10 
per cent, inoixj water for the j^ower 
applied. 



Those Ploughs have been expressly rlesigned and manufactured for the use of tho Eyota of India, whose special needs have been 
oarefuUy studied in their Construction. They embody all the qualifications for which the native-made implements have hitherto been 
prsferred, whilst being hicomparably superior in strength, durability, and efficiency. 

MORAE’8 PATENT SUB-SOIL AND GENERAL PLOUGH 

Stirs up the soil to three times the depth of a native plough, and leaves the good mould on tho top« Goes through the dirBest land 

without getting o&ked with weeds. Price, Bs. 

INDIOO AND T£A PLABTEBS’ IMFLEMEBTS AJTB STORES. * 

33l!TGHITmSIIlS’ TOOLS .A.3SriD STOIiESS OB’ ALL IdlTlDS. 

AlwaFS ok band a laaOE stock of Plats, Bar, Ancle, Tee and Corrugated Iron, Steel, Brajsb, Coffer, Pig Iron, 

FouKDRr CoBac, Smithy Coal, Fire Bricks, and Fire Clay, 


Cixtaloguea on Application. 
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GOODALL’S 

HoQselioM Specialities. 

A Sfh^ trial solicited from those who have not 
yet tried these Splendid Preparations. 

TO&KSHXXUBRBI. 1 SB, 

*rbe most fitauoe in Uie World* 

trh)M oheiGip fttid cxoftllent Sancc niakos the plainest viands palat* 
abk), and the daintiest diahos more delicious. With Chops, Stoakn. 
Fish, Ac.* it is incoraporo bio lu dd., 1«., and 2^. each. 


COODALL’S BAKING POWDER. 

jT/ic Best in the M’orhh 

Makes delicious puddinp: without eggs, pastrv wiihout butter, and 
beautiful light bread without yeast. In Id, packets, Od., Is., 2s., 
and 5s. tins. 

GOODALL’S 

QUININE WINE. 

The Best and Afjr^trOl Tonic jVt mfroduced. 

The best nmicdy fcriti'.A’Tj for Ijiidigc&tion, Loss of Ajipotito, 
(loneral Bobility, Afr lii^sWes liciicato individuals to health. At 
Id, ltd. and 2d, 3d. ca bi^itic. 

COODALL’S CUSTARD POWDER. 

fhr making JJeliciofis C<tsf<trds 'irit]i<ntt m less timo 

and at half the prirc. 

Tho Propr etors can rocommoud it to Tlonseki'c pci's generally as 
a useful agent in the propa’“ition of u good cnsr«r’d GIVE m a 
TaXAL. Sold in boxes, Od, ana i.'. each. 

GOODALL’S 

GINGER BEER POWDER 

IHfikeN Tlirre Gallons* of tlir Itrmf Ginger 
llfu^r ill tlir World for Tlireepetiee* 

The mo,yt ealuablo propiirni ion for the ju'oducHon of a dolioious 
and mvjgtiruting beverage, it (iasily nm<ie, and is by far tho 
(‘licn]jcHt and best (iinger Boor ever offered Jo the public. Sold in 
pack^ * 3d, and Of?, each. 

GOODALL'S ECC POWDER. 

Its notion in Cakes, Puddings, &e , Ac., resembles that of tho egg 
in every particular Cue penny jiackel will go a.s for as four ogga ! 
uml one sixpenny tin us far us twcnly-cigUt. Hold every whore, in 
li7. packets ; Gf?. and i.'f. tins, 

COODALL’S BLANCMANGE POWDER 

Makes delicious Blanomange in n. few minutes. In boxes at Gd. 
and Id. each. 

All the above-named Preparations may he had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

Proprietors ; GOODALL, BACKHOUSE & CO, Leeds, England. 

FREEIAlTsiRFiSPHOliyS. 

Nature’s Great Brain and Nerve Ttmie and the most wonderful 
Blood Puriffor. The highest Medical Anthoritiea say that it is the 
only Cure for Wasting Diseases, Mental Depression, Loss of Bueigy, 
and Stomach Oom]iUiuts. 

It is pleasant to the taste, and might bo taken by tlio most 
delicately constituted. In the most enfeebled it builds up a NEW 
AND HEALTHY OONSTTTDTION. One dose of this Remedy is 
OApial to Twenty Doses of Cod-Liver Oil. 

Thousands have been snatched from the brink of the grove by the 
timely use of Fbxkman’s Svbup op IhiosPnoRrs. May he had of all 
Chemists and Patent Modicino Vendors, in bottles at 28. 9d., 48. Gd,, 
Il8.,and3i^. 

BPBOIAL AGENTS : 

GOODALL, BACKHOUSE & CO., 

Hlilte Horse ISItreefy lieeds» finglm&dU 



NOTICE. 

SUTTON’S SEEDS & CATALOGUES 

MAY BE HAD OF DULY ADTHOBISED AaEKTS 
IN EVEBY PABT of the WOBLD, 

IXGLUDim- 

Tho Proprietors, Indian AorienUvrUt , Chowrlnghee-road, Cal- 
cutta ; the Great Eastern Hotel, Company, Limited, Calcutta ; 
Mossr^. Wilson, Mackenzie A Co., 13, Old Court Houw-stroot, 
011(1 1, Mangoe-lane, Calcutta. Orders received by Mossrsr 
ICiug, Hamilton & Co., Calcutta. 


ISrOTIOEJ. 

Jh ordering through London Shippers, purchasers] 
should bo particular to stipulate for 

SUTTON'S SEEDS* 


I 


TESTIMONIAL. 

Fiom iS. Jenuita/s, fate V President of thr A if ri* 
Jlvrti i^s'iffif of /iidia. 

With refovL'nt’o tG your modo of jwjking KeodH for 
export, I muKt say h<>w much J wuk gmtilied with Ihe 
sv.stein you woro h<> go<id iix to show mo. During the 
whole of 1113 '^ )(jjig Indian oxnorience, it wjw my constant 
regrot that English pnekod soods wei’c altncsrt invariably 
lower in geruunaiing juwer than tlio Amoricon. After 
H(joing tho «ltilK)raui )ireetiutionH you toko in executing 
Kucli ordotN itrt that of tho Agri-Rorti iSociety of 
India, 1 mn by no moans mirjTriHOd to hear that you'lmve 
l)oen gratihod V»y the receipt of no much testimony from 
tli(5 trojncK Its to tho condition of your Hoods Ti))on ai'rival,” 


I 




THE QUEEN’S SEEDSMEN, 

AN’l) BY .^1‘EOIAi. WABKANT TO 

H.B.H. THE PBINOE OF WALES, 

READING, LONDON, 

EN<H.ANI>, r « n I O 

AU communications from the Trade should he address- 
ed direct to Beadinj;. 



sra 


THS INDIAN A€®IdDIi!n&RlOT. 






OWENS 


. HVBItMIMO -lUilWNmM ANB ilA*iUlrAlOfi^^ 

PUMPING MACHINERY 01 EVE&Y DlSCttPf ION 

Jl^R STEAM, VATSM, mm, ^^SCTLS, 

Bydraulie iM Sorsw Presses, Oil Hill Xaelimflzy, ^ , 

SOI,® MASERS TOR GREAT .BMTAiar or 

BUK'8 »m«T ««KT-*(!Tllt 1**11 lAOM « 


TH» FOUiOWWO i»« *«WB OF tBK PaoiCISBST ADVAHTAOW OF THB BI.AKB PtlJIP!- 


Itwm •»»**» my point 
of(tr^*- 

point. 

It wodi' Ia»t « dow 
wHh the imwoMWntyOi 
action. 

It is economical. Ha* a 
load on tM 8li^ 

It Is compAot and anx- 
ible. 




bM* in 


It Is inMoh 
alUts working 

It will delmmiorB water 
than any other 'Pamp. 

It is made ol best mate- 
rials iu the most Woiiuaan- 
like manner. 

Can be worked at 20d 
strokes hour, or SO 
slices per mlnnto. 


BLAKE’S PATENT 

Dircotrloting Btesm Pump and Boder Peeder. 




Donhlo- barrel Oonbraotom* Pampe* 
for Hand or Bboam Power. 



on Mills, for Bbeam or Cabile Power. 


Double-barrel Plre Suglne, fbr 
Mansions, Paotoriea ^ 



fri"- 

»J3?erBaU(»kl-ow«. ’ 


Deep- well Pami» 
for Hand Power. 



Improved SteamP^ns 

Doring Tools of every d(wcti(^n, for Art^ten VelM, 

loetlng for Miuerals. Foundations, Au CanUlroW Hoawe PieeSsble indgeben fs 

or tlar^u ?4mp. OS iWiaei^rjii^e^^ 

BUKES PATENT DIRECT-ACTING ST^ PMP AND VERTICAL 'feOILER 

mum SS wSSflS^^^KTlTlON*. SMAU. TO.™ OB VIU.AOB. 

WhiteMar’s Ironworks, Whitefriar's-slireet, Fleet-street, bondmL 

Catalogim aiul Fne on 


■ r»«»fcruM,»B» m «« »T W. E. at ,h« “ 8*ai»-a* RF««P w toxHA- Oi«c.,<Ui««»a. 





CALCUTTA s^-THURSDAY, 3<EteOH 1, 1883. .{1^0,8. 


JANMrS PasE COTTON BELTING. 

•PCOtAU.yiWtTCO ran AND PATCMTEIt WIMtM AND MmO«a> 

P'RIZES. ' 


HAMBTTBOa 
J^EBLIN 4 
Sydhbt 


iM 167S (Jn^n^An 
1879 NbwYohk 
1879 I MjBLBotraira 


iHBT «♦* *<i* y 1879 I MBLUotmine ... ... .t. I66Q I VvfMnm 

ATAtAHti. ... 1889, f NbwZsalasd ... 1883, | Faxmouth ... 1889, | TrirKiiotjTn 

'OnuAniftiivri jPfilCO'i ClviAviAtr 1 CVC9 Xif n vmL n-**rt 


First Fremituxt, 


Sydney, 1879. 


A.. 1880 FnMnmo 
... 1880 Atacakta 

XJTtL 18^5^ t T 


. J 

... 18 
1881 






Berlin, 1879. 


New Zeuandi 1881 


, 1879. Melbourne, 1880. 1878. Oinoirrtiat i, June, 1880 

OVSR 460,000 PEST SOLD DURIHa 1881, 

Including 3,877 feet of main Driving Belts, of widtlifi ‘ranging from IS in. 

' 80 in., arc working in over 6,000 Mills and Works in Europe and Amerioa. 

The follomng TaU KirhMy^ of Londm) show the relative ani valne^ 

compared tvith Lt<vihoi\ ^ 


Best Doable Iieatber 6 Izb Belting 
Oandir's 6 liL x S^ply Ootton 


Breaking Strain per Square inch of Seotlon. 

liliPHlilii tUULIBT 

Prieo pet loot# 

8,6721b*. 

a*. ,7d. 

0,811 Iba 

- . . .—i ' 

k 6d. 

, 








CHliy Z^e of fiteaiBORi. 

* OIJUE^ OASAL, 


f ' " 

T<ms. 

Captain. 

€Hty of Mamhestcr 

8126 

A. Hfied<mald* 

Oii/y qf Carthage 

6681 

J. MoPhorson. 

OUy qf Canterbury 

8212 

J. Marr. 

0Uy qf Venice 

8207 

H. J. Moffat. 

CHty qf London 

.*. 3212 

J. Blacks 

City qf Sdivhwgh 

8212 

W. H. Barham. 

CUy qf Khk$ 

8230 

A. Thoms. 

City qf Agra 

3412 

J. Gordon. 

Otby ef CakiuUa 

3836 

E. McNeU. 

CUy qf Oxford 

4000 

Wm. MiUer. 

OUy qf Cambridge 

4000 

D. Anderson. 


The CfUif qf Khioa will leave about 8th March, and will be 
followed about a fortnight later by the OUy qf Loiidoiu 

GLADSTObTE, WYUIE k Co., 

7 . Agonti. 

3R A W S H <3- XT W a B 

FIXE BBICES 

AVB 

DRAINAGE PIPES. 

APPLY TO 

BURN & CO., 

CALCUTTA. 

16 

Knowledge and “ Progress ” go hand in hand. 

“PROORESS:" 

A HoatUy Enoydopadla of Information : 

OOUFILSD AND COLLATED FROM 

THE UTEST CURRENT SCIENTIFIC AND GENERAL KNOWLEDGE 
OB’ TECBJ IDJA-Tt 

Each No, la a very "Library " of Valuable Reading. 

8 UB 80 RlPrl 0 Nt 

yearly ... R«. 12 i HALF-YBABLY... Bs. 7 
QUARTKBLY ... Bb, L 

tlw Prfss of India liave apoken In naulnionB approval 
of tl^ work, 

Which DEaERvia the hutport of 
SVBkr EDUCATED MAN IN INDIA. 

A apecimen copy will be Rent gratia on application to tite 
PuUiaoera, 

■WSTBAABT & OO., 

10, HABB.6TAKET, 

OALOUTTA' 


THE 

SOUTH OT IDIA OBSEEYER, 

PcBanaas WfBKt,T as Ootm||^, 

Hm Head- 4 aarter» of tbo Hadra* Oovonmont for 
the greater part ot the year, 

TEEMS OF SUBSCBIPTION. 

(Baoltoivs of POaTAOa*) 

Advand. Arreant. 

Ferannum ... ... Ba. ^ S 0 Ba. 28 0 0 

„ half-year*.. „ 10 0 0 „ U 0 0 

„ quarter ... '...,,6 0 0 „ 7 0 0 

,, monaem ... ... ,,200 „ 2 6 0 

N^ilglwny Prm Co., Limited, Proprietors* 

Agents in India : 

HlCail^BOTHAM k Co. ... Madras* 

Agents Is London : 

MESflRfl* OBOa STBBBT k Co. ... CfomhUl 

F. ALGAE, Bsq. 8, Clmeni'sdtme, London, AC. 

Misbbs, BATBS, HBBBY k Co. 4* Old Jewry, London* 

Mb8SRS. GORDON k GOICH ... 8l* Bride^strest, London, E*C, 
Mbssbh. RHODES A Co. ... S4, Micholas-lme, E,0, 

14 


THE 

TROPICAL AGRICULTURIST : 

A UOKTOLY 

Record of Information for Planters 


OOITEE, TEA, 0000^ OINOaONA, SUOAB, PALUS, 

AND 

OTHER PRODUCTS. 

Suited for cultivation in the Tropics. 

PublUhod on or about the let of each month by A. M. and 
J» Fergueon, C’ylon Observer Offioo, Colombo* 

Price in aclvanco yearly, Re* 10* 

Re. 1 copy* 

10 


FIRE BBIOKB. 

E ANEBGUNGE fire bricks as supplied to Gkiverhmeut and 
the various Railways, Iron Works, Coal, Gas, and Steam 
Navigation Companies, Prioe— Rs* 8 per 100. 

Bxtraet from Offiolal Report of tents made at H. M.’s Mint^ 
Calcutta, by Theodobe W. H. Huobjbs, ESQ.^F.a.s.i A.B.S.M., Offi- 
Glaring Deputy Buperintondent^ Geological Survey, India 

The Fvre Brich tested byjm were fmdshid ft# the Firm qf 
Messrs* BURN <fe Ob. * * * 2^ mrnmmjrm whm ^ are made 
are very r^ractory and capable qf relisting high tempenUwre with 
out,senmly fusing, * * * That compared with Stourbridge Fire 
Bricks are somewhat supmor.^' 

llie speeimens wore subjected to a tomporaturo of over S,000 
d^s. F^*, iho emolring point of Cast-i^ being 2,786 degs. 

Apply for the above, and for Raneegunge Sidt*|^aaed Btonev w 
and imporuhable Drainage Pipes, to 

BURN & 00., 

7, Hastinga-itreet, €albntta, 
or Raneegunge Pottery Works, Bwegunge, 

B,1.R., Bengal. 
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BaiM MuiJ'inff posiage. 

emamt w advance, 

or India {sM^aay ^ 0 

WBarop. :;; ;;; ; • ;; » | 

Single cdpiee, Jfe, 1 ; hath Riu JP. 
W^^mentj/or the *« Indian Agrkul^riH *’ should be sent in 
^^7^1 to dippear Ofi the X$t of the folloxoing month 

THS TBXSm ^^I^^AITD btatsbuan. 

Bates bf B^serij^t^Qfny inolwUng postage, 

8TElO®I,t IN ADVANOB. 

, Tom, Mo/ussil, 

f Yewly ... Eb. 20 0 Ra. 22 0 

JHaM-vearly ... ... „ il 0 „ 12 0 

iQuarteriy ... ... ,.6 0 ..7 0 

The reduc^ rate for Missionariei is Re. 15 por annum. 

rBuropo {HSfyewiy "Z. h o 

Single copies, As, S ; hath copies, Be, 1, 

I dveTtMemmts for the friend of Ixidia** should be sent in 
ot later them^Briday, to appear on the /oUowing Tuesday, 


r India 


HEALTH, STBEN^TH, AND ENEEGY. 

m. ULOfi’s 

(Tmds Marh-^o^hodym) 

TWENTY YEABS' PtT AtlO TEST, AND THOTTSAKDa Df TWTrWONIAW PROM 
ALL TABTS OF THE WOULD KSTABUBH ^ 

PH08PHODYNB 

u only Safe. Eeliablo, and Never^feUlng Phoephorio Remedy 
for OFer*wOTked Brain, Sl^plewnoea, Hamiel^ Dreamei Worry, 
^xtety, Kawttement, ^opey, Buelneee Frewnre, Waetto 
Dieeasee, Kervoue Proetratfon, Stomi* ih and Liver Complaints, to- 
pOFeriahed Blood, Premature Deoay, and all morbid oonditfenji of 
the system dependent upon the dedoienoy of the Vit^ Forosa, 


DR. l^LOR'S PHl^PHODYNE 


PUBIFIRS AND 


THE BTATESMAH AITO FRIEND OF IND JA 

(DAILY.) 

Bate^ of Subscription, including postage. 


JT India 


STBIOTLY IN ADVANOB. 

Toton. 

Yearly ... ... Ra. 36 

‘ 19 

. 10 


t Half-yearly 
Quarterly 
Monthly 

/ Yearly 


0 
0 
0 
.3 8 


Mojnssil. 
Re. 42 0 

M 22 
11 
,* 4 

o 66 

M 34 
.. 18 
7 


Monthly 

Single copiejf, As. S ; hack copies ^ As, 4 and 8, 
d dvertisetnentH for the ** Statesman'' should be sent in not late r 
an 5 p,m,, to apipcar on the following morning. 

Intending Subscribers will please address the Manager. 
Adeeriisement Bates for any of ih'' above papers. 
let Insertion, Rs. 2-8 per inch. 

2nd ,, „ 2-0 ,, 

Srd and each Buccoeding insertion, Rs. 1-4 per inch. 

Contract rates will bo furnished on application to tho Manager. 
Subscribers should state distinctly for wuiCH pafek remittances are 
tended. 

Agents in London for the above papers : 

GEORGE STREET, Esq. ... OornhiU. 

^ « 11 & 12, Clement' sdanct London, E. 0. 

37, Walbrookt London, E. O. 

1, WhitifriarH' -street, Fleet- street, 

• London, E. 0. 

BOLE AGENTS FOB THE UNITED STATES : 

THE INTERNATIONAL NEWSPAPER AGENCY, 

H. P. HUBBARD, Proprietor, 

Ifew Haven, Connecticut, U.S.A, 


F. ALGAR, Esq. 
BATES, HENDY A CO. 
D. J. KEYMER & CO. 


Enriches the Blood, Qears the Skin, thorou^ly Invigorates the 
Brain. Nerves and Muscles. Re-mer^es the Ealling FW^tiohs of 
Life by supplying the Phosphowo element which has been wasted 
and thus imparts Energy and Fresh Vitality to the Exhausted 
Nervo-Klectrio Force, and rapidly Cures every form of Nervous 
Debility, Paralysis, Kidney, Nervous, Mind, and Heart Dlseasos 
from whatever cause. ’ 

This elegant Phosphatio combination, the Wonder of Modem 
Chemistry, is pronounced by the most eminent memb^ of the 
Medical Profession to be unequalled for its power in rcploniahlni/ 
and elaborating the Vitality of tho Body ; by its suppjyhig all the 
essential and vitalising constituenta of the Blood, Brain, and 
Nbrvb Sddstanob ; and for developing all tho Powers and Func- 
tions of tho System to the highest degree ; by its being agreeable 
to the palate, and innocent in its action. Wliile retaining its 
wonderful properties, it acts as a SpocIHc, surpassing all the known 
THKBAPEUTIO AGENTS of the PflESENT AGE, fot the SPBKDV and 
PEBMANKNT ctTRE of the abovo disease. 

Dtt. LABOR’S PHOSPHODYNE Is sold in Bottles at 4s. ed. and 
Us. by all Export, Wholesale, and Retail Medicine Vendors 
throughout tho World. 

IMFOBTANT N0TI0E.-NONE IS GENUINE UNLESS the 
name. Dr. Wor’i Pho»phodyne, London, England, U blown In 
tho Glass of each Bottle, and every Bottle bears the British 
Government St^mp, with the words Dr, Lalob’s Piiosphodynw 
L ondon, England, engraved thoroon by Order of her Maiestv's 
Ho'^ourablo Commissioners ; rr not, it ih a foroicby, and you 
HAVE JJJEBN IMPOSED UPON OV A VVORTHLKSW IMITATION. 

ManUFAOTUEKD only AT TUB 

PH08PH0DYNE LABORATORY bt 

DR. ROBERT D. LALOR, 

BAT HOUSE, 32, OAISFOBD-STBEET, LOKBON, K. W. 

(Tub Solk PiioPRiKToa and Ohioinatob of Phosphodinib. 


THE 




Capital ^ £1000,000 

Beaenre Fund ... £170,000 

CALCUTTA BRANCH. 
CURKKNT ACCOUNTS are kept, and 
uterost allowed, when tho Credit Balance 
oes not fall bolow Ks, 1.600. 

DEPOSITS received available at any time 
yr Remittance to England in tho Bank’s 
dlls, and Interest alfewed thereon at tho 
ato of 4 per cent, per annum. 

DEPOSITS are also received for fixed 
criods. on terms which may be learnt on 
ppUoatioii. 

DRAFTS granted at the exchange of the 
Ay on London. Scotland, Ireland, and tho 
^oiik’B Agencies in the East. 

or aCULAR NOTES issued, negotiable 
u l^^j^dnoipal places in Europe. 
A^f'»BBNMENT and other STOCKS. 
lUu, Shares bought and sold, and tho safe 
>usto^of the same undertake. 

mTBREST, PAY, and PENSIONS ool- 
5®^ } J*d every ^her description oi 
iankmg Business and^foncy Agency tran- 
^ted. 

^ Remittances should be made pav- 
tbte to tho Agra Sink, Umited, §5 


COLLARS, 


liodlct' (Uid Chll- 
drou’rt 8-fold, S/ll 
por doE. Gents’, 
Lfold. €Alto 5/11 
jTor (lu2. 

C ll C C C For Lfidfes.Oentlo- 

y r I U, mou, wl Cnlldron, 

, I ,1 J f,/i 1 to 10/0 per doe. 


Boat Longcloth P. S|||||TS 
Bodies, with 4-loId ^ 

all linen fronts and mmmm 

cuffs, B5/6 tho half 


^ . Children’s 

CAMBRIC 


per doE. 
.. 2/0 


The Public are invited to send, from any part of the world, to BOBlNBQNand 
CLEAVER, BELFAST, for Bamples and full range of Price LiM(POST 
FREE) of their 

Heat Irish Linen 8hootlii|r, 

IRISH ‘ 

- - I - Extra Heavy (a most dnr- vwiinfiim Gentleman’s i'/io 
able ortiole) 2} yards mmmJmmmmmmmi " ' 

wldo, 8/8 per yard. 

Boiler Towellmg, 18 inch 

wldo, Bjrf. por jrard. I Hbxstztchbd 

Ltuon Dus* 

LINENS 


* Tholr Irish Linen Collars, Cuffs, 
Shirts, Ac,, have tliu merit oi 

IRISH LINEN 

* — Court Circular. 


SurpUoo 
Linen, 
Sid. per 
yard. 


Fish Kapklns, 
8/0 per doE. 
Dinnor Napkins, 
6/0 per doz. 
Table Cloths, 2 
yds square. 8 /U'i 
24 yards by 4 
ymds, 18/4 each. 


ters, ^ 
doc.; Glass 
^ Cloths, 4/OpQr 
M. doz. 

Fine Linens 
and Linen 
Diaper, 

lOd. per yard. • 

& DAMASKS. 


ALL 


POCKET 


T . P^dox. 
Ladies' . . 4 /g 
Gents' , . 8/4 


TUBE 


FLEX. 


NANDKERCNIEfS. 


’.'5^ Iri 8 h Cambrtea of Messrs, 
a (Seam have a world- 
wide lame. — TA« Qseni. 


doB. (to measure, 2 / extra). 

Ladles’ Undor-Clo^ug, Daby Linen, Dr^ Matorl-^ls, Flannels, Irish and Swiss Embroideries. Hoilorv 
Gloves, Uuder-VestSi Pants ; also Laoo Goods of every deacrliition, at lowest wholesale prices. -aonory, 

ROBINSON 

pointment to her 
the Crown Frinoesg 



Jesty the Queen and ho: tope 
Ckrmany. 


al Hlghnegg 


THE B07AL lEISH UHEN WABEHOeSE, BELFAST. 
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PHCElsrEX IRON WORKB, 

OALOUTTA. 

f HE OLDEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & GO., 

Otvfl; lot IWlwIciil Rigineers, OontractorB, Bm/u mi 

Metal Merchants, 6c. 

F<n^ mi €<Ut Iron Wwlc, Boitm, Ma<Mn^ for Jute, Cotton and Sice MUle, CoUieriet, Indigo Coiicemt, Tea Gardent, do., 
Coniawitors omd Sn^omuking Plantt and every tkut of Iron and Braa Work made to order. 

sooLBs .A^o-aniirrs I’on 

Bobej & Co’s celolnated Fcrtable And Fixed Enginen and Machinem Owynne & Co’s “ Invincible ” Oenttifogal Pnmps, Conld’s 

Botai^ Fnmpe, and Bobinson’s Patent Steam Traps. 


mmmm M/UNFAcmois of hery DEsemm of steam emones md machinery. 


& Co*fl Portable, Horizontal, Fixed, and Patent Robey Semi^fixed Engines, Combined Vertical Engines Mid Boilers, Land 
and Marine Boilers, Gould’s Rotary Power Pumps, Hand, lift and Force Pumps, Tangye’s ** Special” Steam Pumps, “ Vauxhall” 
Donkey Pumps, Flour MUla, Soorkee Mills, Pug Mills, Brick-making Machines, Road Rollers, Saw lynches, 

Slide Siu^aoingand Screw Cutting Lathes, Drilling Macliincs, Punching and Shearing, Slotting and 
Screwing Machines, Emery Grinding Machines, Spencer’s Hand Drilling Machines, 

Chaff Cutting Machines, Kennedy’s Patent Bitr Shears, Selkirk’s Boiler 
Tube Beadors, Steam Pressure Recorders, Elective Pons, , 

Richard’s Engine Indicator, Gifford’s In- 
jectors, Cooking Stoves, Fire- 
Vroot Safes* 


The foUowing ore the principal advant- 
ages of the Invincible” Pump 
itf.-^It is arran^ to swivel on the 
bed ^te, and ma^r be placed at any at^le 
simply slackening a few nuts, with- 
out interfering in any way with the bed 
plate or the jmnta of either the suction or 
SiBdhorge pijm 

SSnd , — It does not require a foot valve, 
be^g fitted with small air exhauster 
and clack on discharge which always 
keep the pomp charged ready for 
work. 

gref.— The bearings are made on an 
entirely new principle, and one bearing 
will last out four of the old arrange- 
ments. 



«l. & H. OWYNNE’8 
Invincible” Oentriftigal Pump. 


The form oJ the pump casing is 
so arranged that one side can be taken off 
in a few minutes for the inspection of 
the whole of the disc and interior of the 
pump. 

Ijth > — Hand holes arc made on each 
side of the suction pipes to enable any 
foreign matter which may get into the 
pump or disc to Ijo Wbsily removed. The 
CO .^ers ore fitted with a bayonet joint so 
that they can be removed and replaced in 
Irss than a minute, 

GiL — The “ Invincible ” is 26 per cent 
lighter than any other CentiifugaJ Pump 
in the market, and discharges at least 10 
per cent, more water for the power 
applied. 



These Ploughs have been expressly designed and manufactured for the use of the Ryots of India, whoso special needs have been 
oopeMly studied In their oonstruotfon, ^ey embody all the qualifications for which the native^made implemeitts have hitherto 
pr^emd, whilst being incomparably superior in strength, dur^ility, and effioionoy, 

MORAC’S PATENT SUB-SOIL AND GENERAL PLOUGH 

Btin vp tbe rail to thne timra the depth of a native ploui^, and loaves the mould on the top. Goes throogh the dirtiest land 

without getting choked with weeds. I’noc, Ks. 15, 

ZHDXOO ijn> TEA FLAmSlUlt’ IMPLEMENTS Ain> 8fOBB8. 
SaSTO-IITEEXiS’ TOOLS -AJSTD BTOEB3S OB’ -O-LL BZCISTIDS. 

Al/WOXt on BAND A LABOX STOCK OF PhATK, BaK, AK0I.E, TXB AKD COBBTTOATKD IboN, STKEt, BbASS, COFFMA, Fi« IbOK, 

FouKDBr OoKB, SMiTinr CoAi, Fiee Bricks, ahd Fibk Ciat. ' 

CaUdoguea on Applmti^, 
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aroTicE. 

SUBSCRIBERS to the Stathsmak, Fbibnd of India, and 
^ Indian Aoricddtdmst are informed that arratujenwUa ha »< 
me been made hj which these JoumuUe will for the future he pub 
thed under the general tuperiatendeiwe of the undersigned. 

All conmunicatione eoncerning the general business of the 
fATJWMAN AND Fbibnd Of INDIA Office, AdvertUeumUs, ajtd 
ubtoriptWM to the daily STATsaiiAN and Fbibnd op India, 
eokly Fbibnd of Indu and StatnsmaNiOmkI Indian Agbiodl- 
7 BIST, should be addressed to the MAHAOER. 

All emwiKunioaitions regardsng literary matter should he ad- 
rested to the Editor of the paper for which it is intended. 

WILLIAM EIACn, 

June 13th, 1881. 
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Our CorrcspoiidcMs anH Conirilmtors iviU <ji'nilly oUi'je 
tN ifiht^ mil take the trouble^ where the returns *tf cnUlra^ 
ion art $tattd hy them in Indian irnghtn and mumurs^ to 
live ihdv English tquivalentSy either in Ike terty in partn- 
h0/y or in a foot-note. The. bigtili in puvlkuhr varies so 
mick in the different 2n^ovince$t that it is absolutely necessary 
o give the English viUue of it in all cases. It wfuld be a gr^ at 
efoi^i if the Ghvemi^^i itself followed ike same course in all 
lie oflcial reports jniblMed by it 
All correspondence must hear the full nennt aful address uf 
he wnter^ not neemarily for publication^ Inii as a guarantee 
good faUho We ehali iuk€ no notice of amnynwus feiters. 


TO THE EPITOR. 

Sir,— I n the February number of your paper a contributor, 
J.P.P., gives some startling deductions from the figures In Mr. 
Fuller’s recent report on the Ownporo Farm experiments, and 
arrives at tho concBuion that the soli sample, of which Mr. Fuller 
publishes an analysis, must either have been artificially enriched 
with nitre and wood aehos before transmission to Roorkee, or the 
Roorkee chemist must have made an oiToneoui analysis. In 
justice to ** tho Roorkee chemist/' Dr. Murray Thomson, allow me 
to point out that he had nothing to do with the analysis. The 
sample of soil was collected by Mr. Fuller himself, and sent direct to 
me 5 consequently we alone arc responsible for any error that may 
1)6 discovered iu the results. 

To support tho wood -ashes theory, your contributor makes a 
curious calculation, from wliich it appears that, according to the 
inalysis, there must have been nearly 4,000 pounds of free potash 
11 the upper tlireo inoUos of eveiy acre of soil. In the published 
inaly.sis there is nothing whatever to suggest tho preaonoo of any 
rce alkali la the soil, and if J.P.P. will take the trouble to look 
it the figures again, he will see that the potash, on which his 
calculation is founded, was contained in tho hydrochloric acid 
xtraot, and was thertf >re probably derived (except lo much of It 
as was contained In nitre) from the zoolitic constituents of the soil, 
which are decomposed at once by hydrochloric acid, but yield very 
Jowly to the aotion of the acids in the soil. At once, therefore, 
more than half the total of saline constituents mode out by J.P.P, 
.« shown to have no sxlstcnce, and the total would not look so great 
as It does if tho results were shown all thi*ough in pounds instead of 
grains. If J.P.P, will take the trouble to go )ver his oalouUtioii 
again, ho will find that in ths portion a foot square and an inch deep, 
which he taksi, there is only 0 *02711). of nitre (supposeil to bo 
otassium nitrate), since tho soil contains all parts of anhydrous 
lire acid iu 10,000, and its specific gravity is al>out2’J4. IVhether 
wheat would germinate hi such a soil, or not, I do not know ; 
here is no apparent reason why it should not, but at all events, 
nobody expects it to do so. The soil sample was collsoted in the 
ot weather after the reaping of the ra&i crop, when, for upwards of 
lix months, capillary attraction and evaporation had been con- 
centrating soluble salts In the surface layeii^. At tho rnd of the 
ains, when wheat is sown, these salts have boon washed down, 
«nd dissomloated through a depth of perhaps ten or fiffceeu feet, 
,nd if this sample had )>eon collected at that season, it would pro* 
iably not have shown a t\^utictl) part of the proportion of solnbU 
salto found iu it io the hot weather. 
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The perccRtme of irnhydrooe nftr lo acid found in thie soil it 
doaUiOii imieh gmter umillgr mot irith in oo(d cowsttiesi 
where OrgiitOi^ oornttneiflou 

ftndlnlbeft^ ^ aibii^la« |dr. Robert Waria|boi|[ 

(Mrntdaf tht OimliieiA for Aw^irt, 1882) flnde that tlii 

upper nine iiichee of the air^riod eoil of Sir J. B. Lawee* expeH 
mental farm at Eotbamsted contains on the average only 6*77 parts 
of oxidiaed nitrogen per hdlUon-^ quantity which looks exceeding- 
^ ly minute in oompaH^ nKiU tbs 68 ft pa^ found in the eiirlaee. 
layer* of the Cawnpore soil after six months* concentration by 
evaporation. But then the drainage water at Botharasted actually 
carries off in the course of a year more nitrates than are ever present 
in tbo" upper nine Inches of soil at any given time. On the mean of 
tlie six years, 1877>S2, tlie loss of oxidised nitrogen in the dndnage 
water amounted to 20^17 kilogrammes per acre, or 7*14 grains for 
avery square foot of surface. Taking the specUlo gmvity of the 
soil at 2*5, the weight of a Idoc^ a loot square and nine inches 
deep v^Tmld l>c about 620,800 graioa Hence, since nitridcation 
goes on chiedy at the surface, 8'7 i>arts of oxidised nitrogen are 
removed from every miitiou of surface soil while the soil contains 
only 6*77 parts at any instant of tune. 

. .It is .evideni;,^ therefore^ that the nitratas of Indian soils, in wldoh 
there is no subsoil drainage, should not bo compared with the 
gad ^pgltive propo^on of nitrates found in Hoglaud, but 
W^i wh<^ of the nitrogenous constitnenip pf tdie Kuglisli soil, 
since Indian soils like that at Cawnpore roontam practically no 
ammonia and po orgonic nitrogen. C'*mpat;od4n this way with ^ny 
average wheat soil of Europe tliat of the Cawnpore forms shows to 
great disadvantage. 

Those who know most about agricultural chemistry put the least 
trust in the ‘results of analysis, however earefully performed, as a 
measure of fertility of a soil. *I*o begin w’itli, much doponda 
on the conditions under which the sample is taken, the quantity of 
soluble salts near the surface, after a pinlonged drought, differing 
eiiorniousiy,’ for example, from that found after heavy rain. Tlieu 
the chemist is quite unable to reproduce In his laboratoi 7 the con- 
ditions of the held or atiythlng aijproxtmating to tliein, time alone 
being a Important condition which has to be disregarded. 

. The. quantities of potasl), bme, Ac., found in a hydrochloric acid 
extract probably represent fairly enough the total nltimate fertility 
pi the eoil in these constitucuts ; but while Ute clieinist gets them 
into solution in an hour, they may require eeuturies for solution In 
tlie field, and while they i*eniaiu in insoluble minmals they are 
useless to plauU. Again, this very determination of nitrates, wbioli 
J.1M\ treats so lightly, is so difficult (proportion lioiiig so minute) 
that in a soil analysis it used never to Ikj, ami is now hardly ever, 
attempted. The beat chemists lind it very difficult to agree about 
tiie pixiccss widely gives tlio most exact results, while differout 
methoilsiuthosamc hands, jhm] those the most skilful, give results 
which often differ by 50 or 100 pur cent. An analysis, in short, 
may be appended as this has been by Mr, 7^uller, to confirm the 
results of field experiments, but by itself it means very 
little. 

Mr. Fuller has committed tlio mistake in inductive logic of 
leasing a w ide generalization upon a very limited breadth of ex- 
perience. H(s remarks may be understood to imply that in all Indian 
soils, and for all crops, nitrogenous manures are the most valuable ; 
whereas, all that may bo logitimately inferred from his admirably 
conducted cxporiuicnts, is that on tht (xpenmental j)loU of the 
Caw^mo farm^ tafAcir present condition^ the manure most required 
for n whtal crop Js a nitrogenous one— Uis manure most required 
, for a different m op on tho same ground, or for wheat in another 
part of India, might be a very different one. 

G. A. HILL, B. Sc., F.C.S., 

Associate of the Koyal School of Mines. 
Noth.- Seo Editorial Note.— E d., L A. 

BOOKS ON AGllfCULTURAL CHEMISTRY. 

TO THU EDITOR. 

BiRy-^Beaidaa the books on Agricultural Chsmistry, ibcntloned 
in your IsliUe of February 1883, I would recommend the following 
oUes to yofftei^reapoudent, Baboo Rasik Bciiari Biswas 
AgricettiiMil Ch«ndstry, by Havis. 

FamlHkr Matters on Chemistry, by Liebig. 

Sou, Mitnure, and Plant, by Schrottkey, 

Soils sad Manures, by John Donaldson. 

. Cb<jiBi*try of Agriculture, by Arthur Henry, 
liabigHl Letters on AgrlouUnrc. 
ikgriotdtitnii Obamlstry, by Bousingault, 

CliOQadaiiga, KL & Railway^ 4tb February 1888* 



M ,s / 

SiR,--tJan you or any of your readers kindly inform me wlier 
1 could get a amall or large quantity of really good and productiv, 
oaator-oil tree seedt I shall be glad to pay lor the same. 

I wpnld aUo be |;lad tp know whore good silkworm-eggs au^ 
ihhiberry oifttiiig* could be^^.' 

%T 0 K. 

Moolydlisr, T. Q., 30tb January, 1883. 


JUTE. 


I TO THE aoiTOB. 

Bib,— tAs a contributor to the Famers^ JReokw on flax cultm 
and free trade questions connected with the fibre industry in th 
Western States of the Union, I herewith take the liberty o 
requesting you will kindly procure and send me the coat c 
production and preparation of jute, including all expensos uuti 
placed on board-ship. 

For some years back attempts have been made in the Gulf ant 
Southern State*, Mississippi, Louisiana, Florida and others, t 
cultivate jute, which alppeors to be perfectly Well adapted to tin 
soil and climate o! those States. It is asserted, however, by tlu 
protectionists of tins country, that tht cultivation of jute can 011)3 
be made remuncrativo to the American planter, If the native pro 
duotioii is ** protected” by a high duty, on account of the so-calloi 
pauper labour in India, wliich they assert is, according to thei 
various Btatements, 20, 15, and even 10 cents a day. In order 
therefore, to enable me to judge in how far those statements ar« 
correct, and tholr claiifi for a high protective duty justified, yo 
would greatly oblige me by sending mo a ilHailed statement c 
tlie cQHt of ctiUmuioii of say 50 or 100 acres of jute, so that 
correct comparison may be made with what it costs in this countr 
to produce jute. It would of coarse bo interesting to know als' 
what is the price of the seed, and the quantity sown per acre, th 
cost of rotting, breaking, &c. , also the quantity produced per acre 
ill fact, all the details necessary in order to go to the root of th 
matter. 

H. KOELKENBKCK. 

Chicago, 15th December 1882. 

Notb, — P erluipfl Home of our readers may be kind enough to favou 
us witli the details oskod for by ©nr corrospondont,— K d., 1, A, 


8l.Ii? Undiiiii Hjriplturist. 

CALCUTTA, MARCH 1 , 18 SS. 

FOREST ADMINISTRATION IN THE PUNJAB. 


^rHE report on Forest Administration in the Punjab fo 
^ the year 1881-82 shows that a good deal of useful worl 
was done during that period. The changes in the arci 
Liudcr the mauagoment of the Forest Department, whicl 
took place during the year under report, were os follows 

SeCABK MtLfSS. 


- > 

Rossrvsd Proteotod Unroservod Tottd. 

Poruffts, Forssts. Forosts. 

Area on the Ist 

April 1881 ... 043 811 

Excluded during 
the year 

Added during the 
year ... 217 

Area on the 31st 
March 1882 ... 1,180 8ii 8,799 5,270 

The addition of 217 sqixaro miles to the area undoi 
reaerred forosta oootined in tba Jliolum nnd Modtan divi- 
■tona, wHb the exeaiftioa of 9 aqnaro tnihw in tho Chambe 


8,660 4,8Uv^ 

286 338 

1 318 
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1. The ohuuifiostiou of tho roeenee, ea it stood e' ^ 
I of tike year, wm o< Mlowi i-— 


, ffUiyteeHi(d(M>dw, iso-) 

rfllH?orMt»((^U*ii.) •• 

• Forests, f^stwoatba, fband, fto.) 


Sqturo Milos. 
... 545 

... no 

... 505 


Total ... 1,160 


je hoB been no change in the am under protected 
. Vring tbo year under notice j but we obeervo that 
to declaw tho Kulu foreate and the Lahore 
aa protected areals The 311 square miles which are 
lent declared “ Proteptafl Forests’" are — 

Square MUm. 

The Kola Chitta» in Rownl Badeoi area ... 171 
The Qujranwala raibAt „ ... 140 


contractors -Were able Ip arrange with private pei-sous for 
the supply of fhel oh favorable temut 

We see that fluancial results c^.the working of the 
Depiurtmont arc considered to have been ^t^|5wfton^ The 
revenue realised was Ks. 16,6$9 morh ^an in [630-81, 
but as the ctpeuditure incretvsed by Rs^ 2ti,90^ the net 
income was JU 4,273 less tlmii iu the previous yeoi', and 
amounted to lls. 1,32,038. 

We observe that, iu accordance with the wi^cs pf tl»e 
Government of India, an expei*imeiif is boihg tried iu 
utilising the services of welbreoommended non-epmmissioned 
officers erf the native army, and during the year two laen 
were appointed to the subordinate staff of the Forest 
Department, and a tbiid is about to be offered the appoint- 
ment of forester in the Department, 


^ local Government notices with satisfaction that 
has been a considerable decrease during tho year of 
jutions for teoaohos of the forest rules. Tho number 
108 for ti'ial amounted to 846 ; of those, 136 oases 
;6d to the year preceding, so that the now prosecutions 
3 year 1861-82 wore 710. Of the total of 846 oases 
disposed of, 716 were concluded during the year, 
f which resulted in convictions, and 201 in acquittals. 
»roseoutions were chiefly on account of the following 
]es : — injury to forests by fire, unauthorised felling, or 
priation of wood, or minor produce, and giming 
ut permission. There were 92 fires reported in 
)reats under the control of tho department ; tho area 
G was 15,633 ootcb, against 142,599 acres in 1879-80, 
]2,073 acres in 1880-81. 

regards cultural operations, the following were the 
important of the year : — I 

wing of 20 acres at Sathu with clyl (pinus longifolia). 
-sowing of 200 acres in the public reserve, 
anting of 6,425 deodar seedlings at Kolatop on the 
side (Chumba division). 

wing and planting out of 90 acres in Kulu with deodar, 
wing of 206 acres in Boshohr with deodar, 
lose operations are all reiiorted as having been success- 
Tho experiments in the cultivation of European and 
gu trees have given satisfactory results. Spanish 
tuuts at Kilba and Naohan ; cork, oaks, and olive trees 
ulu; limes, maples, elms, larches, the Lombardy poplar, 
nanian blue gum in Kulu — are all reported to bo doing 

le timber operations of these departments during tho 
under report wero conducted on a larger scale than 
he yestr preceding, as will be seen from the following 
vfi : — 

ISfiO-Rf, 1881*82. liimoNo. 

Cubic feet. Cubic foet. Cubic feet. 

Timbers received 

during the year 490,676 543,405 46,729 

Timber sold during 

the year ... 476,208 678,940 102,732 

lie quantity of timber imported into British ten’itory, 
pared with the results of the previous year, is as 
jws 



1880-81. 

1881-82. 


No. 

No. 

Deodar logs 

46,946 

20,434 

Fhie logs 

7,836 

2,955 

Sleepers 

... 270,021 

307,929 


^he deodar logs were all imported from CasJimere, 
i by for the greater portion of the pine logs wore also 
ained from Cashmere. Tho 307,929 sleeiiors w^re 
sorted from Cashmere, JMandi, Kapurthullo, and other 
Ivo states. 

The balance of timbear in the depots at the eloso of the 
.r consisted of 24,986 logs and pieces, containing 110,034 
»)ic loot Wo sec that tho scarcity of firewood at Kawul 
>^tfe has been brought to an end by the opening of tho 
xway, which tapped tho fuel supply of Attook, and the 
esfrom the Government depot have thereby fallen below 
Dse of the preceding year by 00,000 maunds. The Punjab 
ivernment considers this satisfactory, inasmuch os the 
louroes of the raiha in the neighbourhood of llawiil 
ndee were iu some (longer of exhaustion undcsr the 
essure of groat demand. It is also stated that there wais 
large falling off dso In the amount of fire-wood removed 
7 purchasers iu the Mooltan rakhs^ os tlie milway 


THE COTTON caOP IN THE MADRAS 
PRESIDENCY. 


F rom the report on the cultivation of and trade in 
cotton in the Madras presidency for the year 1881-82 
(Pusli 1291), it appears that the season was generally more 
favorable than in the preceding year in most of tbo dis- 
tricts in which cotton is oxtousively grown. 

The area under cotton cultivation during the year 
amounted to 1,653,695 acres, against 1,508,226 iu 1680*81, 
or an increase of 145,369 acres over the area of the year 
preceding. Tho increase took place chiefly in Bellary and 
Tinnovelly, and to some extent, also, in Cuddapah and 
Coimbatore. From a comparison of the figures for the 
last six years, wo observe that since 1877-76 — the year 
of the Madras famine— the cultivation of cotton has been 
steadily increasing, and that the area now reached stands 
on a level with that of the yeai* immediately preceding the 
famine, when it amoimted to 1,646,389 acres. 

The cotton grown was of the indigenous kind, of which 
there are two species iu tho presidency, called the white 
and the red from the color of the flowei’S. One is a 
mouths" crop, aud the other twelve months. . We olwerve 
that the acclimatised Bourbon cotton was cultivated in 
Coimbatore on an area coveri^ig 04,731 aca*s or a little 
over oue-fouilh of the total extent under cotton in the 
district, aud yielded 28,898 ewts. of cleaned cotton, or 
al)oiit 5011). per ucro against 269)., tlio estimated yield 
of the indigenous species. Experiments were also made iu 
tlie Bollaiy district during tlic year with Hiiigunghat, 
Dhollcra, Broach and Bourbon seeds. Broach and DhoUdu 
proved a success, but tho results of tho attempts made 
with tho Hingunghat and Bourbon seeds is not given. 

The total outturn of cleaned cotton during tlie year 
amounted to 493,643 ewts., valued at Rs. 1,05,76,044, as 
against 431,071 owts., valued at Us. 97,29,575, in the year 
preceding. Tho average yield per acre ranges from 19!b. 
u Allan tapore to 6 4 9). iu Vizogapatam. For tho whole 
presidency the average yield was 371b. per district, against 
369). iu 1880-81, The largest outturns of cotton were 
obtained iu tlie Tiuncvelly, Kistua, Coimbatore, Kuruool, 
.iladura, Cuddapah, Bcllary, aud Anontapore districts. 

The cost of cultivation per aero varied fi*om Rs. 2-14-0 
n Kuruool to Rs. 11-14-11 iu Vizagapatam. Comparing 
.he cost of cultivation per acre with the value of the 
iverogo yield per acre of cleaned cotton, calculated at annas 
3-6 per it would appear that iu several districts the 
jultivators must have lost heavily. The districts in which 
ho average cost per aci’e exceeded tho value of tho average 
leld per acre are as follow 


ni«trlct. 

Average eoit 
iwr acre. 

Vfthie of avenif)* 
yield [ler aero 
at sj amoH 
per It, 

South Aroot 

'n. A. P.^ 
... 10 9 1 

^ H A. P. ^ 

5 11 0 

Coimhatove 

... 11 U 0 

7 7 0 

Madura 

... 9 16 8 

6 15 6 

Salem 

... 10 U 0 

10 8 0 

Taojore 

... )0 7 9 

9 10 0 

Tliinvelly 

... 9 7 10 

7 10 a 

Trichinopoly 

... 9 7 9 

6 4 0 


Tbo Madras Board of Revenue, howev(3r, do not appear 
to place much trust in these figures, and again impress 
Lipon collectors the neegssity of testing the accuracy of tho 
nformation furnished by telmildars. The several Itemi 
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which make up the cost of cultivation in each district 
are-~<l) valneofseed, (3) coat of ploughiug, ( 8 ) coat of 
fenmng, (4) manure, ( 8 ) cost of sowing. ( 8 ) cost of weodi^. 
(7) hiro for gathering, ( 8 )ftssesjtoeut'por acre. The oostof 
piou^ing appcfu’s to have been the heaviest item in several 
of districts, and rouged ftnnu Ba M O in Vizagaimtarn 
to fts* 4-13-8 in Taujoro, though in the iatter it included 
luso the cost of fencing. 

The average rotoU prices of cotton retained for local con- 
SMiption (hirijig the year Varied ftem Rs! 85 porcnndvof 
to Rs. 130 in Salem. (Compared vvith 
1880-81 the prices obtained trero on the whole more 
favorable. 

The total quantiiy of raw cotton exported from the presi- 
dency during the year under report was 459, .151 owts. 
against 509,889 owts. in 1879-80* and 365,887 in 1880-81! 
Compared with the past year, therefore, the exports show- 
mi increase of 96,404 owls., and this is said to bo chiefly 
due to heavy shipments made to the United Kingdom from 
“““ ^“dras during the months of April and June 
1882, owing to the very active demand that prevailed in 
the English market at this time and to the rise in tlie price 
of the artielea Of the total exports of the year, 422,346 
owts. was taken by foreign countries, the largest shipments 
Wing to the United Kingdom, Italy, France, Austria and 
SpAiu y of the balance, 27,834 owt«. wont Tlombay, and 
9, 1 11 owtaL was o.^poli:ed to Bengal The total value of the 
exports was Rs. 1,11,61,394, os against Rs. 92,19,371 in 
1880-81* 

^ It would appear that the oondition of the weaving classes 
in the presidency hosbeen gradually deteriorating from the 
combing eifects of the famine and inoreased imjxirtation 
of English piece-goods. During the year under report the 
total number of weavers is stated to have been 345,818, 
against 307,702 in the year preceding. Although in a few 
localities cloths of very superior quality are still made, 
which arc pnrohiwed chiefly by the richer classes in pre- 
ferenoe to English piece-goods on account of their great 
durability, the nuunifaoture is stated to be now principally 
confined to inferior cloths, country twist being used for the 
coarser kinds, and Euglisli twist for the better sorts. 

The three ootton mills in the presidency — the Southern 
India Spinning and Weaving Company, the Madras United 
Spiiming and Weaving Compaiu', and tlie Ruckingliam 
Mills Couipany— are stated to liavo continued working 
throughout the year. The quantity of cotton taken by 
them was 59,818 cwta, which was cliiofly obtained from 
the Coimbatore, Trichinopoly, Cuddapah, and Bellary dis- 
triets, at prices vmying from 3 annas to .3 annas 7 pies per 
lb. The Southern India and the Madras Uiiitoil turn out 
only twists, and the Buckingham Mills produce only j-arus. 


THE COLONIZATION OP THE TAVOY. 


I T has been urged, from different points of view, that the 
requirement of the times, in an aoknowlodgod period 
of agrioultwral depression, is the establishment of agricul- 
tural banks by private enterprise for money advances to 
the peasantry ; and in these oolnmus necessity for an 
improved condition in the rj-ots’ relations with the zemin- 
dar haa been treated oflengtliily. But the circumstances 
of tW European planting oommimity afford equal occasion 
for onxions consideration. IVliatevor the divergence 
in the commercial aspects of the two great industries in 
India proper, i.e., of tea and indigo, it is certain that 
the price paid by the oonsumar of the first is c-xtravagantly 
out propmrtion to the profits derived by the producer, 
and it is questionable whether the remedy for this is only 
to W contrived by an extended iuile in now markets ; anil, 
with regard to the latter, the greatly increased cost of 
KianufSxjture within the last few years, and the difficulties 
ooaoemed with the land and rates for labour, largely 
take from the remunerative return of indigo; while it mav 
be roundly asserted that both industries have the common 
iuufortiuie''of being overcrowded. Every indigo concern 
baa an exoew of European omjilqy^s, and the excess in the tea 
gardoQB tho mHnboi* .of unomplojed men 

who are to be ibaud in the streotfl of Calcutta. The^o 
men m diatinotiveljr a class witbob the reproach of 
improvidence, tor their portion has been cost in poorly 


salaried appointments, and tbetoore^y inmhie of intern 
gwate habits is an undeserved libel on the majority. 
Every ounop of tea, every oake of indigo finds disposal in 
t3io market, and the question whMher the tea-plantor car* 
not participate to a degree in the high prices paid 

bv tlic consumer will demand attention os the opening up 
of new markets is effected, tho result of which will bo to 
maliitaiu the high I’etail prices without appreciable gain tc 
tho producer. But though; of oonttie, the intermediaiy 
agency is the oooasion of this, that agency is the Imok- 
bone of the planter 5 it provides working advances, - ’ in 
bml seasons, and is concerned with the entire realisation. 
It is not therefore tlmt in thiS'geuei^tation of oiroum- 
stances of tea onterprize any aspersion is levelled at the 
^encios which, in the eminent firms of Messrs. Moran and 
Thomas, find distinguished ropute. It is tlie general want 
of independent capital which characterizes the enterprise 
that 1ms to make a return on borrowed money. Thia 
must continue until the conooms grow wealthy by 
econoinio management, good seasons, and large sales. But 
the imomployed exooss of planters, — what is to be done by 
themi Krni^ate. Where to ? With what means I That 
pioneer spirit of enterprise which has built up the vast 
fabric of the Indian Empire has made no response to the 
invitation of tho Govemment of British Bui'mah, to 
colonise tho district of Tavoy. That Government has 
proftered rent-free grants of land on the most liberal terms. 
The country itself is primeval ft>rest and virghi soil, with 
a moiintniu mnge of 6,000 feet altitude. The climate 
is pleasant, and the two hottest nmiiths of the year, 
February and Maich, ore cooled by tbe sea breezes. It 
has been described by Dr. Heifer, an American missionary, 
in 1838, as an Eden of fertility, and the ‘‘Imperial 
Gazetteer of India” giv^ an authoritative corroboration of 
its untried capabilities. Sparsity of inhabitants has pre- 
sented a labour difficulty ; but this may be said to have 
existed in the past, and tho present time affords tho 
opportunity of attracting Chinese labour with peculiar 
facility, {Shut out from America and Australia, Chinese 
emigmnts are making their way to North Borneo. Tlie 
Cingalese incursion into Queeenslaud has proved abortive. 
There are masses of labourers to be had when the stream 
is once directed. But the requirement is capital. lUantero 
out at elbow may proffer tlieir services, in preference 
to attempting tho ('Colonies ; and such as have an insigni- 
ficant trifle may well licsitate liefore embaiking their little 
all in a venture to Tavoy, whore the first reverse would 
prove ruin. But the avidity with which shares in the 
North Borneo Company have been taken up shows that 
the dubious nature of foreign invostmeuts has led the 
public to Boizo upon any other outlet for speculation that 
gives fairer promise. Money cannot be tied up, and 
English capital may bo as confidently dirqg|pd to the 
colonisation of Tavoy as to poBsibilitios in North Borneo. 
A project is, we understand, under the consideration of 
Mr. Hudson, the Secretary of the Behar Planters^ Associa- 
tion, which has not yet proceeded beyond a preliminary 
encpiiry, ns to its general merits, and the Government of 
British Burmah favours tho formation of a company, 
which would have for its objects tho acquisition of the 
entire available land, and planting operations on a large 
scale. Here is a scheme which, if practicable, should 
receive, and there is no doubt will receive, the encourage- 
ment of the Govemmout of India. Not less politically, 
than commercially, will advantage be derived fixtm the 
opeuii^ out of a tract which is the high road to &mgkok 
and Siam. 

MR. BRANDIS^ SUGGESTIONS REGARDING FOREST 
ADMINISTRATION IN MADRAS. 

I T is scarcely possible within the limits of 4 eini^e 

to do anything like justice to the vi^^. |dU and able 
“ Suggestions regarding Forest Adminietrati^^^Jfeev Modnyi 
IVesidency,” by Mr. U Brandis, F.B.S., 

General of Forests to the Government Ihdia. We hav# no 
hesitation in stating that Mr. Braikdia^ ^^oggestioiiSy” at he 
modestly colls thorn, form the most c0in|fi4^‘^!a|K>rt on Indian 
Forestry that has, up to <he presejjt, ^en by the Oov- 
ermneut Press of any Presidency. The woik; ihinsisiii of W 
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ptigeB folio, ftxul doali with the whole subject of forest adminls- 
trfttion in suoh an exhaustive fashion, that it will probably 
for many years to come remain the highest authority on the 
subject with which it deals. Mi% Brandis is, after a long career 
in India, about to retire from the service, so that the present 
volume may be regarded as the last official contribution to 
Indian Foi*eatry he is likely to make. The opinions of i4 
^i^^oer of such wide and varied experience and attainments 
^rry with them a weight of authority which is on the whole 
likely to shape, for (snie considerable time at least, the policy 
of the great dejfertment over which ho so ably presided A 
work of this nature, bo varied in its contents, so multitudinous 
in detail, so carefully thought out in all its parts, and so 
fruitful in suggestions, is not easily dealt with when any 
attempt is made to present in anything like adequate detail 
the topics with which it deals, Mr. Brandis’ “ Suggestions ” 
are full of material from which not only forest officers and the 
official classes generally may gather useful information and 
suggestions, but the wealth of subsidiary collateial topics dealt 
with are such, that nearly every educated man in India may 
read with pleasure and profit what Mr. Brandis modestly 
says, was mainly intended to be read by the forest officers 
employed in the districts to which the remarks relate.” 

All we shall on the present occasion venture to do, is to 
]>re8ent to our reaflers some of Mr. Brand is’ conclusions, ro- 
serving for a future occasion a more detailed examination 
of ‘ the “ Suggestions.” With regard to the supply of railway 
fuel, bo says that — 

The railway sliouhl be encouraged to draw as much wood as 
j)ossible from private f(^re8ts f the supplies from tlu.s source 
in the inland districts will probably diminish, and as 
they diminish, the vequiremonts tnuet be mot to a greater 
extent from tlie Government forests. In oilier to make my 
meaning clear, I have, in the preceding paragraplis, put- for- 
ward some tigurcH, which may be summarised an follows : — 


Supply in 1881 
Future supply 


Private. 

idovornmcnt. 

Total, 

Tons. 

Tons. 1 

I'ons. 

55,760 

12,660 1 

68,420 

39,000 

42,000 I 

81,(KK) 


“ Should the efforts fail, which must l>e made to induce 
private landholders to preserve and plant with tlie view of 
«iHipl,Ving the railway, tho'snpplies from private sources would 
probably diminish further ; but as tlicy dtutreaae, the condition 
of the Government forests will improve, and conseipiently 
their productive powei’s will increitse. This relates to tho 
inland districts. On the east cojist the private casuariana 
plantations are so extensive, chiefly in Cliingleinit, that the 
price of this wood must fall, and it may eventually pay the 
Madras Railway to burn it. 

“ Should the extensions here suggested be found to bo insuffi- 
cient to supply the recjfuiremeuts of the railway, tho further 
experience which will then Jiave been gained w ill dotibtless 
show tho way to the measures required to meet the c^ise. Tho 
Kumool-Cuddapoh canal is navigable from August to January, 
and the question should be studied in detail, whether wood 
rirom tho Nallamais in Kurnool and the Lankamalais in Cud- 
dapah can be brought down the canal to Kriahnapuram on tho 
railway at remunerative rates. Tho floating of wood down the 
Cauvery has been tried and been found to fail, but plantations 
near the line in the vicinity of the Cauvery or other rivers 
might be made ; the former reserves near Mettapollium might 
(f be re-«9tablished, or suitable tracts on the Nilgiri slopes, near 
the Mettapollium terminus, might be placed under strict pro- 
tection. jSf A railway is cojistructed to Ootacamund, the 
plantati^ of AustraHan mcalyptm and acacia on the 
plateau shoulcPbe extended largely and might furuisli a large 
supply. So mush has been established by the researches 
recently made by Mr. Hutohins, that these plantations can be 
made io fumiifli a tnean annual yield of 6 tons per acre, good 
and bad ixtclUded. Under these cu'cumstauccs, it is not at all 
impossibly that, if these plantations can bo made and main- 


tained at a responsible ontlayi and H the needful land can be 
obtained, the blue gum grown on^eNUgiris may someday 
contribute to the fuel-supply of the Madras !^lway. If 
suitable land can be made available on the plateau of the 
Shevaroys, an experimental plantation of Australian trees 
should bo made. Acacia adamxylon as well as some species 
of cucalypta$ seem tu thrive at Yercaud. At present it 
would be premature to enter further into these schemes. It 
will bo time enough to consider them when necessity arises 
for doing so. It has been recommended to encourage the use oI 
coal in the place of wood on the Madras Railway, in order to 
guard against the destruction of the forests. Such recom- 
mendations are not based upon a correct appreciation of the 
case. In the interests of forest conservancy, it is most desirable 
to encourage the consumption of wood by the railway. Forests 
ai*e useful in many ways, besides producing a supply of wood 
and timber. But forests cannot be maintained without some 
return of revenue from thorn. Thus, if the Madras iRail way 
finds it profitable to bum wood in preference to cool, tliis will 
cause an increased demand for wood, which will enable Gov- 
ernment to maintain, under efficient protection, a larger area 
of State foi^sts than would be possible if the produce could not 
be sold, 

“ In the preceding remarks T have not adverted to Indian 
coal as a possible rival of wood-fuel. It is not impossible that 
when the syatom of coast canals has been completed from 
the Hooghly to Madnis, or perhaps even sooner, Bengal coal 
may (sompetc at Madras with English and Australian coal 
And when tho coal -fields iu tho Nizam’s territory have beep 
connected by tramway with Bozvada cm the Kistna river, it is 
probable that Singareni cool may l)e delivered at less cost at 
Madras than sea-borne coal. But considering the quality of 
the Singareni coal, juid the large quantity of ash which it 
con biins, it seems doubtful whether, under existing circum- 
Hianccs, it can be landed at Madras at rates sufficiently low 
to enable the railways to disxieuse with wood-fuel in the inland 
districts of the Presidency.” 

The wealth of tho Madras Presidency in workable iron 
ores is well-known, and there still exists at all events the 
remains of the old iron industry of the province. Unlike Bengal, 
Madriis has no cofd, so that the %iture of iron smelling 
ill Madras is entirely a forest question. The cost of sea-liome 
coal, it seems, ranges from Hs. 16 to Ks. 18 a ton at the eastern 
ports, and is consequently prohibitive ; nor does it seem likely 
that Indian coal from Bengal, the Nizam’s dominions, or 
Central India could lie deliveml at rates sufficiently low as 
would make it available for iron-smelting in inland districts. 
It is, therefore, to the forests of tho Presulenoy that (jlovem- 
ment must look for whaiovor local iron industries it may be 
possible to build up, and foster. On this point Mr. Brandis 
says 

“Under proper management, the extension of iron-smelting 
in the Madras Presidency will iu no way increase the denuda- 
tion of tho country. On the contrary it will facilitate the 
formation, protection, and improvement of the forests. 

“In most forests the more valuable species, the timber or other 
produce of which finds a ready sale even when brought from 
remote localities, is associated wi^ a large proportion of tho 
less valuable kinds, for the produce of which there is no 
demand in suoh places. The less valuable species profit equally 
with and in some cases more than the valuable kinds, by 
efficient protoctfou, and particularly by protection against fire. 
In fire-protected blocks, the forest beemnes dense and thick, 
the grassy glades and other blank spaces fill up rapidly, but a 
large proportion of the material which grows up in so satis- 
factory a manner cannot be utilized. On the contrary, its 
existence in tho forest prevents the free production of the more 
valuable kind, which therefore cannot be cut os freely as would 
otherwise be desirable. The abviudanoe of inferior classes of 
wood will, therefore, be felt asa burden and a source of difficulty 
hereafter, when a rational plan of working is set on foot. Tho 
native irotiHsmelfers give preference to certain kinds of wood, 
such as acacia caiccht and albima armra^ but the charcoal of 
most species, both of the deciduous and the evergreen forests, 
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cm : be utilwcd for iron-smelting. I maj here mention tha^ 
Colipnel Keatinge, when Polittol Agent of Nimar, before 1857, 
found that the light and soft wood of hosiecUia thHr\fei*a (saler) 
made excellent charcoal fw iron-smelting in the works estab- 
liidiod by him in Nimar, and successfully worked during a 
aeries of yeaw with the aid of a Swedish iron-master. 

The extension ofiron-makingby mtana of charcoal will he a 
great help towards the development of rational forest manage- 
ment in the Madras Presidency, But the native methods of 
Iron-smelting witli^ charcoal are exceedingly wasteful, and an 
attempt should therefore bo made to introduce an improved 
method. It is at present generally supposed that the direct 
system of producing wrought iron from the ore is not capable 
of (jonsiderable improvement. This ii a point upon which I am 
not competent to form any definite opinion, I know, however, 
that some persons in England competent to sj>eak on the subject 
hold that the dii'ect process is capable of considerable improvo- 
meut, and that iron-smelting by means of charcoal in India has 
a gi-eat future Iwfore it 

“ Moreover, it may not bo impossible to carry out a suggestion 
made some time ago by Dr. II Worth, Professor of Natural 
Sciences ut the Delira Doon Forest School, and to construct 
bliwt furnaces of a soniewliat smaller size than those used iii 
Europe, so that they can be managed by natives. The object 
would be to teach them the system of making pig-iron 
first, and converting this by a separate process into finished iron. 
Such ex^ierimenis can only bo made by Ooverument agency, 
and I am of opinion that it will be well worth while to attach 
a compcteiiL metallurgist, who has had a practical experience in 
iron-smelting with charcoal, to the Madras Forest Department 
for a series of years— first, in order bo ipisiat the Forest Olficers 
in the selection of reserves in the iron districts ; and after- 
wai’ds to undertake iron-making in suitable localities on an 
improved plan, with the view of gradually introducing im- 
provements in the native methods. Efforts should at the siitne 
time be moAle to establish a better and less wasteful Hystciu 
of charcoal burning. The development and improvement of 
the native iron industry is as much within the scope of the 
legitimate duties of Government as the attempts made, by the 
establishment of model farms and otherwise, to im))rove 
native agi-iculture. The experimental operations here suggest- 
ed must not Ihj cxpecto<l to yield revenue. If their cost is 
covered by the sale of the iron produced, that is all that can be 
hopeil for. The object is not revenue, but to show the native 
iron-smeltei’s the way towards improved and more economical 
methods, and to pave the way for the ertUiUiahment of largo 
iron works by private enterprise. 

Tlicse suggestions 1 submit with hesitation, as a late 
Resolution by the Government of India in the Department of 
Finance anti Commerce, which was published in the of 

India of the 5th August last, lays it down tliat the establish- 
ment of iron works to be owned and worked by the State is 
open to grave objections, both economic and practical. That 
Resolution, however, primarfiy refer* to the Bengal iron works, 
which are worked with coal, and where, therefore, a private 
firm or company can base its calculations upon certain data 
regarding the quantity and cost of the fuel available ; and in the 
second place, it relates to the iron works projxwed to be estab- 
lished in the Chanda District, where the greater part of the 
fuel will be furnished by the Warora coal-mines. 

^hi the Matlras Preaidenoyi the question is much more 
difficult The absence of coal and the uncertainty i-egarding the 
annual yield of charcoal per acre in the areas which may be 
constituted reserved f orests^ make it impossible at present to 
furnish any safe data upon the ground of which private 
capital mi^t be invited to embank in this industry on a 
large ecaie* Thb* until a sufficient extent of reseiwed 

forests have actually been established, and have by continued 
proteotloii and steady im|jrovement been conven^ted into dense 
forest,” 

With regard to the effect on cUniatebf forest protection, Mr. 
Bmndis speaks very decidedly. * Ijfo has no hope that forest 
couservancy can either materially alter the cliraato, or guard 
against the recuri'ence of excessive drought. No data, he says, 
have been esUiblished which would justify the hope that by 
the creation of new forests or the improvement of those existing, 


we idisll be able to modify the Umits of the regions of moistiu'e, 
or otherwise materiaBy to ^ter th4 dimate of any distriot in the 
Peninsula. The great features of climate depend upon cosmic 
catwes which are independent otlOcal circumstances. 

It lias been established by oontltiued experiments made by 
L. Fautrat in the forests of Halatte and Enhenonville in 
France that a gukge placed above the crowns of the a 

forest, collects more riiin than anoflier pla(^d ifi its vicinity at 
the same height from the groun(f^biit>tttslde tlm fbrest, A 
brief abstract of these observations will be found recorded in 
)>ai*agraph 56 of my Report on A j mere and Merwara, page 17. 
Observations of thi« kmd will, It is hoped, some day be made 
in the Indian foresU. Large extents of forest or large areas 
of irrigated laud may have floiao effect in increasing the rainfall 
at (an triin se.'wons, and there is no doubt that in the vicinity of 
dense foi’esis, and on i negated lands, the air near the ground is 
generally moiater during the dry season and the dew heavier. 
Nor is thoro any doubt that forests, if well stocked, afford 
effective shelter against scorching winds, and that in the hot 
weather the shade and shelter afforded by 11*668 is a great boon, 
and is beneficial alike to croi>8, to man, and to cattle. 

“ Those are, however, advantages which, though exceedingly 
important, only affect the immediate vicinity of the forest. The 
idea that forest conservancy can in any way materially alter the 
climate of the peninsula, or can guard against the recurrence of 
seasons of excessive drought must, I fear, be put aside, and our 
plans regarding forest administration in the peninsula must, 
at]»resont at least, franu‘(l without reference to such 
expectations.” 

With regard to the effects of forests in protecting the soil, and 
regulating surface and sub-soil drainage, tho following remarks 
are made ; — 

It is different in regard to the influence of forests in other 
respects. They protect the soil on sloj)os and hiUs, an 1 there is 
good ground for believing that they regulate the distribution of 
the rain-water which falls upon the ground, and tho surface 
and underground drainage. In this respect the action of 
forests is, we believe, most beneficial in a tropical climate. The 
action is this : the foliage breaks the force of the rain, 

which therefore falls upon the ground more gradually and 
gently ; srroacf, the loss by evaporation is loss ; thirds decayed 
leaves, moss, twigs, and other matter on the ground in the 
forest act as a sponge, and prevent the rapid down-flow of the 
water ; fourth^ the soil wliicfi is permeated by tho roots and is 
mixed with vegetable mouM, is loose and facilitates the per- 
colation of tho wator, which comes out at a lower elevation in 
the shape of springs, 

‘‘ A tetlier and most important re.sult is, that less soil is 
washed away from the hill-sides and that less sand and silt are 
carried down by the riveiM. Regarding this point, no doubt it 
possible. . Wherever cleai'ances are mode on tho hills in those 
districts of India wliich have a heavy rainfall, the loose soil is 
wished down into tho streams and rivers, nnleas retained by 
terraces, lines of trees, shrubs, or other vegetation. There is 
not a district in tho moister regions of India where the evil 
effects of denudation in this respect are not viaible. The sand 
which is washed down from the denuded hills in the Hoshiarport 
disUict of tlic Punjab, has destixiyed the fertility of large areas 
Itavines and torrents are numcroue in the more thickly inhabit 
ed portions of the Nortli-West Himalaya and in the Daijeelinj 
distriot in Bengal. And yet in these districts the climate is s( 
favourable, and vegetation so luxuriant, that hill-sideB, whici 
have been cut up by landslips and torrents, if lefi alone, oftei 
re-clothe themselves rapidly with grass, hCrbs, and "'iothei 
vegetation. Even on the Nilgiris the evil will be felt soonei 
or later, although these hills are favored beyond any hill range 
in India by gentle slopes, deep soil, and a moderate rainfall, 
which is distributed over nine months of the year, and most of 
which comes down in gentle showers. Every year masses of 
fine silt, which, if retained, might be a source of wealth to the 
planter, as well as to the Badaga, are washed down into the 
Bhavani and Moyar rivers, and unless tho ^dopes arc terraced, 
or coffee, tea, and cinchona are plants efidse in horizontal 
contour lines, the annual loss of rich loose soil will eventually 
make itself felt. 
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« The Ratnagiri dlitriot, in Bombay, is almoal bare up to the 
crest of tbegbats. He» the effects of denmlivtiou have shown 
themself in ^sway h^r priheipal atreams in 

the district, whiA, risii* ia tii# ^hat mountains, run a short 
coursetothesea, all nt which formerly navigable and 

important fur the trade oi the conntry. For email boats they 
are still navigable, but they are gradually silting up, because 
llio hills on their head.watera have become denuded of 
forest. 

it may h6 uaefal to draw nttentiqu to 
the of the experimeut made at six atationa in Bavaria, 

in the forest and iu its immec|jsste vicluifcy outside, which are 
rocoided in the work by fi. EWmayor, entitled ^ Die 
physikalischen Einwitkungen des Waldos anf Luft und Bodon, 
1873.* On page lfl9 the author states, as the result of these 
experiments, that the quantity evaporated in one year (I8fi8-69) 
from a free surfiuse of water, measuring one square foot (Paris), 
was as follows : — 

In the open 8,180 cubic iuohcn (Ptwis) ) corrwpondlnff to a j 598 raillimoters doop. 
In the forwt 1,1W „ „ / itratum of water ( 210 „ „ 

Ebermayer also states that the moon annual evaporation in 
the open, at different places, had been found to be as 
follows ; — 


Vienna 

Tiauaanno 

Bar-Ie-Duc 

Auxorre 


Millimeters. 

... 729 
... 7r>() 

... n31 
... nr>7 


Paris ... 
London 
Livernotd 
Maneneator 


Millimeters. 

783 
... 780 
... 9C2 

... 780 


^ The great difference in the results, Bberniayer osoi'ibes to the 
diirercnt construction of the instruments used, and to the 
differont modes of placing them. In Lt^don it was found by 
Tlalley that, while in a riMim 208 millimeters evaporated during 
th® the evaporation amounted to 1,248 nnllimetors if the 
surface of the water was freely exposed to sun and wind. In 
dry districts of India evaporation is naturally much more rapid 
than in northern Europe. Thus at Nagpore, the quantity 
evaporated from the Amlxijhari tank daring the dry season 
(S months) wiua 7 feet, equal to 135 millimeters; and Mr. Culcheth 
came to a similar result in regaixl to ovaporal/iou from tanks in 
Ajmci-e and Merwara. Itniaylie assumed that iu India the 
effect of forest in diminishing evaporation is much greater than 
in northern Europe. 

The effect of forest upon the moisture in the soil is however 
of a most complicated nature. For while on the one hand the 
evaporation of the rain water is diminished, there is on the 
other no doubt that, under corbiir^ circumstances, trees and 
forests tend to dry up the soil, the roots drawing up moisture 
often from great depths, which is evaporated by the leaves. It 
is a common practice in Europe, to dry up swamps and wet 
])laces by planting fast-growing trees. Mr. 1). E, Hutchins, 
Deputy Conservator of Forests, Mysore, informs mo that the 
effect of plantations of casuarina and other tress, so successfully 
iDfido at Bangalore and el8ewhei*e on the Mysore plateau, has 
been, in some cas(^, to diminish the water-supply iu wells in 
these plantations and in the station of Bangalore. His view's 
on this subject will bo found set forth in a piiper regarding the 
inlluence of forests on moistm^, appended to this report. 

( A]>ptmdix Vr.) 

“ It will now be well to examine the probable effect of forests 
ui>on the water-supply iu tanks, streiims, springs, and 
wells. 

“ Speaking broadly, the result as regards the supply of springs, 
streams and riyere is believed to be thiii, that springs are better 
supplied and that streams and rivers ai'o less subject to stuldoii 
floo^ and have a more even and longer continued How of wnbn- 
if th^r oatdhm^t area is stocked with forest than if it is boro. 
The effect is the tame upon tanks which are fed from springs 
and streams. Bnt upon tanks with a small catchment ni'ea, 
whirii are fed bhly by the s\irfa6e drainage coming direct from 
that area, the effect isidifferent. Tanks of that description 
would store the largest |)roportion possible of the water coming 
from ^6 catohmtot area if that siea weresmoothed and p]a4»ter- 
ed over, and made impertheable to the ram which falls upon it. 
In saoh oases a {mrd^baked limfuDe of tko catchment area, 
without any yegetattoni waold be most effective.” 


EDITORIAL NOTES. 


A EESOIiUTION published in the Oafcufta Gaatiit deaia 
with the proposed eataUishment of a Veterinary School 
in ^engdu Ileports of severe outbreaks of onttle^h^euse have, 
from time to time, for many years post, readied, the Bengal 
Government, and the of a trained agency for ^le 

treatment of cattle ie greatly Iblt. Tim establtebmont of a 
school for the special object of imparting instruction iu 
veterinary science, and the training of a class of natives for 
service among the people, baa long been under considera- 
tion. His Honor the Lieutenant-Governor is now of opinion 
that, as the eflSerts made in past years to convoy inati-uotion 
to the people in these matters liavo been attended with no 
lasting success, tlie question of opening a Veterinary School 
in Calcutta should at once bo delinitely taken up by the 
Government, and ho has decided to refer it to, a committee 
of gentlemen specially qualified to report upon tlie seheme. 
Of this oommittoo, Surgeon -Miyor K. McLeod, M.D., has 
been appointed president, and Inspecting Veterinary 
Surgeon J. H. B. Halleu and Dr. T. Greonhill, membciu 
This committee will report on tlm cost of such an iastitn- 
tion, the staff to bo employed, the beat site for the scho<»l, 
nud the instruction to be given. The report is called for 
before^ the end of the present cold season. 


In Messrs. Steniiing, Insklpp and (Vs Indian tea market 
review for 1882, the following advice is given to Indian 
tea-planters : — 

Last 3^ear at this time we wariiod producers agm list coarsi? 
plucking .and tlie rcaulU which would follow ; we veulmv 
to point out that our anticipation of low prices is uulnippily 
confirmed, for notwithstaudiiig the good einiuiry that hits ex- 
isted all the season for teas for pi i<’e, values for common and 
medium are tiow p<xsitiv<dy at tlie lowest point ever touched, 
and good medium to fine are selling several pence below' their 
nitrinsic value. In l -ssi fine picking was carried tca> far, and 
this aeascui coarse pi urkiiig has been too much in vogue. It 
seems to ns that the only safo plan is to mwlerately fine 

throughout, and without sorting too fine gouorally, to make 
niodemte pi’o])ortion of fine j)ekof and broken pekoe, more 
particularly the latter, Ij soil here at, say, from l/IO to 2/4 ; 
this would prevent a anpcvabnn<1ance of medium kinds, and 
the depreciation iu value which naturjilly follows. 

Bulking. — The progress of this in Imlia is slow, owing pro- 
bably to dilfioultics attendant on want of room at the factory, 
and also to the danger of climate, but on sewral estates these 
difficulties appear to have been surmounted, and the teas turn 
out very satisfactorily ; it is evident that the condition of the 
tea should be bettor by not Imving to l>e turned out of tlie chest 
here, and exposed on the warehouse floor to the atmosphere, 
and afterwards trodden Imck into the packages : such treatment 
is a risk to the appearance of the leaf and to the flavom* of the 
le.a. Besides these disadvantages, the |)ackages themselves with 
their lead linings are in a better condition than when they 
have to be optmed and afterwards closed up ; and there is also 
less delay in bringing to auction and in delivering to buyers. If 
tares run evenly iu a break of Indian bulked teas, or are 
within bibs, of each other, a certain proportion^ vw., one-sixth 
to ohe-tenth, is turned out to obtain an average tare. The 
advantiiges of bulking iu India whet*e it can be pr(^fmrly doiie^ 
ai’O very mauifest. 

Tux following letter from Mr. W. R. Robiriaon, M.R.A.C*, 
Agricultural Reporter to tlio Government of I Madras, was 
recently sent to Government “ With reference to G.O., No. 1238, 
of tho nth instant, I have the honor to enclose two eampUs of 
Nankin cotton produced on the Saldopet Farm, 8am|de No. 1— 
in the seed ; sample No. 2 — clean Hnt. It wUl be observed that 
there are several sliades of color in the tmginnod sample, and that 
these differences disappear to a considerable extent when the cotton 
is ginned, due to tbo thorough admixture of the fibre in tie pro^ 
cess of ginuing ; and during the eplnnuig aud weaving processes, 
IthinkastUl greater uniformity iu color w'ill be scoured. The 
Nnokln cotton has been grown in this presidency as a botanical 
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cttrio«£ty for fifty yoow or mor«. It nrw origUuilly imported from 
Chiiuii where the febrioe made from ibis cotton are in great demand 
for their cheaptieiM and great dnrahUity* At one time, large qaati< 
titles of Nankin cloth were exported ^om China, but I understand 
that ita export has now almost oeaaed. 1 do not think the crop U 
grown anywhere in the Presidency, exeept on a voi'y small scale. 
I remmnher seeing its growing at the Coimbatore Jail Farm about 
ten years ago ; but Mr. Orimes, who, I observe, has been addressed, 
will probably submit the results of his expedenoe there. I am now 
putting an acre of land under the crop, and this should in four or 
five months give en^h seed for 20 or 25 acres of land which will 
probably suffice tor experimental trials.'* 

Mr. B* H. Crimes, Superintendent, Central Jail, Coimbatore, 
also wrote on the same subject as follow 

** In reply to the Order of Government, dated llth November 1882, 
No. 1288, Be venue, I have tha honor to report that I have grown 
Nankin cotton on the Jail grounds sinoe the year 1868, in which 
year two seeds were given mo by the Hon. J. D. Sim, which both 
germinated ; and from those two seeds, I have been enabled to 
plant at different times about 12 acres of land. It is a hardy 
description of ootton, grows in any description of soil, is perenidal, 
and gives more than one keeping a year. I regret now 1 have not 
kept an account of how many times a year I have picked one Hold, 
or what quantity of ootton I obtained at each picking. The plant 
in the Held grows to a height of about eighteen Inches, but in favour- 
able localities I have had it grow into a largo bush, quite four 
feet in height. I have the honor to submit for the inspection of 
Government some of this cotton in the pod, some hanks o! thread 
spun by the convicts from it, and two samples of cloth made from it 
in the Jail. 

** Owing to the recent order of Government putting a stop to 
mlsoeUanoous jail manufacture, 1 have just rooted up the last Held 
of this ootton, which was planted in 1879, as I thought there would 
be no further use In cultivating. I have, however, a small quantity 
of it in my own garden, from which I can obtain seed and can recom- 
mence its cultivation if necessary. 1 believe it is not cultivated by 
the ryots in this district, but 1 am told it is so in the Tinnevclly 
District. The great drawback to It is its shortness in fibre. I should 
much like to obtain fresh seed from Ohunar or elsewhere, to ascer- 
tain whether it is superior to what 1 have grown. BHgadior-General 
Clerk, who aocompauied his Excellency the Commander-in-Chiel in 
his recent visit to this Jail took twenty yards of this * Nankin ’ 
cloth, with a view of trying its suitability for the summer clothing 
of troops.** 

A oobrbstondent, writing to the Cei/lon Observer, says : — Of the 
several varieties of rubber, the Ceara seems most suited for the 
Elalutara distiict, chiefly owing to its rapid and easy growth and 
its adaptability to efry soil though the district is a wet one. 
Swamps, if deeply drained and raised and above flood level, 
seem to answer. Of course on any land submerged by annual 
floodfl the rubber trees sicken and many die. Of the other 
varieties, Para, Castilloa, Landolphia, &c., little can bo said, m 
they are of very alow growth, and for this reason it is not ad- 
visable for those who look for quick returns to attempt the 
cultivation of them, even though the soil suitable for thorn can 
be fojpmd and selected. A period of 12 to 10 years is rather a 
long time to wait, for it is pi’obablo, at the comparative rate 
they grow, that this period must elapse before the trees can 
yield a return of any value. The Ceara grows very rapidly in 
twelve mouths, and then begins at an average height at tea feet 
to throw out branches. Trees of even eight months’ growth 
hare a few clusters of fruit. At the end of the 3rd year, they 
attain a height of Id feet or more with numerous branches 
spreading out 10 or 12 feet. The trunk lias a girth of about 
20 inches, a loot above ground. lu its second year it commences 
to bear profusely, so that the price fur rubber seed will soon go 
down. The inner branches are rather uumerous and spindly. 
They ought properly to be thinned out with the object of 
growing thicker and stout lower branches, that would also, 
besides the trunk, be fit to be tapped in a few years. Strong 
winds occasionally play havoc with the branches when the 
tree is top-heavy. The branches snap off easily, and as they lie 
on the ground begin in a few days to throw out heedthy shoots 
of a foot in length and before there is a^ign of a toot, the seed 
falling from the bursting capsules germ under the trees easily. 
It has already been pronounced a big weed, the giowth of 
which will have to be checked and regulated iu the 


vicinity of delicate products. Tim rpots spread on and a little 
above the surface, throwing out carrot-shaped tubers* These 
are relished by the pigs, but two coolies, it seems, experiment- 
ing on them as edibles, were poisoned to death. The rubber 
thrives best where the soil is rich and penetrable with an ala- 
vanga to some depth. It is not therefore advisable to plant out 
a field of them above a 100 feet or so above the bottom or base 
of a hill, but along ravines, flats, and gentle slopes, Ac, j in fact . 
wherever there is a fair depth of soil, it can be safely put 
Those plants high up and neai' ridges l^ve not their leaves of a 
healthy bluish-groeu tinge, but have rathor pale and sickly 
leaves and seem small in growth. Once a year after the crop, 
the rubbei-s drop their leaves entirely and look very bare, but 
throw out a fresh flush in three weeks or so. In oil pi’obability a 
tree grown under favourable conditions will not be sufficiently 
developed and fit till its 4th or 5th yeai‘ to be operated on. 
Though the sap can be drawn from a throe-year-old tree, the 
yield cannot be much or of much value, while the lacerating 
process in drawing the sap will retai’d its growth and make it 
a pooi'er tree at a desirable age. If the milk or juice is 
dropped into water it coagulates, and the rubber is ready iu 
few momenta. As neither cardamom nor cocoa growing 
amongst the rubber seems to suffer from the rootlets or fallen 
leaves, they might answer a double purpose, and be used as 
shade trees. 


The following is the order of the Madras Government on the 
Conservator’s Report for 1881-82 : — The report of the Conserva- 
tor compares favourably with that of the previous year, and the 
Board s exhaustive review bavea but little for the Government 
to remark on. The receipts and charges of the year under re- 
port Avere Kh. .'i, 06, 450 and Rs. 3,80,892, respectively, leaving a 
surplus of Rs. 1,16,564 as against a siuplus of Rs. 1,34,716 in 
the year 1880-81, and an average surplus of Us. 4,036 iu the five 
years ending with 1879*80. Tliis result is satisfactory. The 
Government observe that, while the I'emoval of Rs. 1,83,577 
worth of timber by the Department lost yeai’ was effected at a 
cost of Rs. 43,100, the removal of timber valued at Rs. 1,35,972 
iu the year under repoii; cost Rs. 57,014. Similarly, while the 
removal of sandalwood, valued at Rs. 35,719, cost Ra. 9,851 in 
1881-82, it cost only Rs. 8,689 iu 1880-81 to remove a larger 
quantity valued at Rs. 38,265, These and other variations of 
the same character are explained iu part by the increase in 
stock at the end of the year, and the fact that the establishment 
and up-keep expenses do not vary in proportion to the increase 
or decrease in sales. The amount expended on timber oper- 
ations during one single year gives no practically useful result. 
In his next annual report the Conservator should endeavour to 
give the quantity of timber brought to dop5t for two or three 
years, and the amount expended thereon. The figures, as they 
stand, need re-arrangemeiit or explanation. The investigation 
proposed by the Onservator in paragraph 80 of his report 
should be of a searching character. It is probable, as suggest- 
ed, that the disparity evidenced by the statement of apportion- 
ment of fixed establishment charges between the I'eeults of the 
deimrtmontal and the license and vouchor systems is greater 
than what really exists. The figures should be well scrutinised, 
and the results noted in the report for 1882-83, The Board’s 
observations on the subject are approved. 

Reserved Forests.-^TiiQ Conservator submits a statement, com- 
piled from deUiled information, carefully collected for the 
Inspector-General, exhibiting the extent of the reserves hitiberto 
officially recognised os such. The estimated area, excluding 
those tracts for the reservation of which no authoi-itative sanc- 
tion can bo traced, is given at 1>182 square miles. The arei^ 
for each district will, as the work of selection proceeds, andi^ 
the tracts are formally taken up under the Act, be subject to 
modification. In this connection Major Walker reports on the 
operations of Mr, Cherry, the officer enisrtui^d with the duty of 
selecting reserves in the Salem district during the year under 
review. The result is that the Committee have agreed in select- 
ing 35 reserves conveniently distributed and containing 306 
square miles, which is accepted as satisfisotory* The people oon- 
cemed have been served with notices ci the intended reserva- 
tions and their claims are being recorded. These will hereafter 
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lave to be InreitigAied aiid dUepoeed of m accordance with the 
procedure laid down in the Ibreet Act. With reference to para- 
graph 10, order# hate been passed on the Ganjam reserves. As 
observed by the Board of ]^venue, orders on the reserves men- 
tioned in paragraphs 14 and 15 must await action under the 
Forest Act. Adverting to paragraph 19, the Conservator should, 
in communication with the Bevenue authorities, take sfeps for 
exte’?^ 'ng the area of sandalwood reserves in the Coimbatore 
district. The receipts from fuel reserves were E«. 23,604, or 

Es. 6,246 in excess of those eWast year 

* Acres. 

Total area reserved ... ... 160,259 

Equal to fully stocked ... ... 60,476 

Es. 

« . /in the year ... ... 23,604 

Booelpto... to ... 76,383 

i-iu i in the year ... ... 6,849 

Charges... I ^ ... ...1,64,947 

The Conservator should report on what data the elaborate 
and detailed statement of fuel reserves is based, and how far 
Government are justihed in accepting it as accurate. The Con- 
servator will pay particular attention to the remarks made by 
the Board in paragraph 9 of their Proceedings. Paragraph 87 
of the report will be referred to the Public Works Department 
for report as to the delay which has occurred in utilizing the 
allotment made for Forest Officer’s quarters in Kumool. The 
interesting details furnished by Mr. Ferguson in his report 
show that the mahogany and India-rubber trees are on the 
whole doing well. The Conservator will adopt the Board’s 
suggestion in view to tho identification of the insect which has 
attacked the mahogany trees. It is hot stated in the report 
whether any further experiments liave been made for testing 
tho tanning pro})ertieH of wattle-bavk. The Conservator’s 
rcsiantf of the work, accomplished by the Department since it.s 
orgajiization in 1856, has been perused with interest. 

On given amounts of foo^l, the sheep produces, for tho 
same weight of dry food, nearly twice as much manure as the 
]iig, while the ox produces even moie than the sheep. This 
diflbreiiee is sup|>osed to l>e due to the less digestible chaivicter of 
the food supplied to the sheep and ox. The quantity of maniii o 
l>ri)duoed during tho same time, and for the same l^ody weight 
is, however, very similar with the Uuee animals, the greater 
onsuinption of food by the pig counterbalancing its lower rate 
of nianure jjroduciion. 

The business of growing pine-apples iji the Bivhamas is in 
some years very profitable, and in others tho reverse. An aero 
of good land will cany 6,000 plants of the sugar-loaf variety 
or about 6,000 of tlie scarlet kind. The price of laml runs 
from to £6 an acre, and if a site can be obtained on the bay 
so that the fruit can be easily shipped, the business of growing 
yields excellent reaults. The total exjx>rt for tho season is from 
four to five million pine-apples. The average price paid is 
about 1«. Qd. per dozen for the fii*st cutting (the first yeai’’s pro- 
duce), l8. 6d. for seconds, and 1«. 3d, for thirds. As a rule, tho 
scarlets go to the United States, the sugar-loafs to England. 
The wages paid are about 2s. per ciay for men, 1 a for women, 
and Qd. for children. Of late, the business of ])Utting up tho 
fruit preserved in tins has been commenced, and it has tdroady 
attained considerable proportions. In 1880 about 200,000 tins 
were exported, and in 1881, tho number Wiis increased to 
287,000 tins. Bad weather for several years in succession iuter- 
feied with the success of the crops, but since 1880 the seasons 
ha been favourable. 

The possibility of raising rust-proof varieties of wheat has 
been discussed without any practical outcome for an indefinite 
length of time. Tli# author of the idea is unknown, but 
attempts to carry it out will doubtless continue to be made 
ad infinMnm, We nctice that Mr. Wilham Faner, of Waxron, 
New South Wales, seeing that rust has again ap}>eared in the 
Darling Downs, has written to the Queenslander^ urging tluit 
farther attempts be made in the way indicated. He says : — “ 1 
notice that the rust has again made its api}eaniucc in the wheat . 
crops of the Darling Downs, and that the cultivation of Indian j 


varieties of wheat has faded to secure the unmunity from rust 
that was hoped from it. 1 trust that no one wiU be led by this 
failure to doubt that wheat-growing can yet be estabiished as 
one of die grand industries of Queensland ; but it will not bo 
established until a variety of wheat has been secured that ts 
suited to the conditiou of your climate. I beg to submit the 
following suggestions in regard to securing suoh a variety.* X 
will first of all iioint out the probability that a strong anidogy 
exists between the rust of the wheat and the American blight 
oi the apple. Careful selection has been brought to bear on 
the apple, and has resulted in the securing of a large number 
of varieties that are either blight-proof or so little liable to the 
blight as to be exceedingly valuable. Until similar careful 
selection is brought to bear on the wheat, I belieVe that little 
headway will be made with wheat-growing in Queensland. 
A rust-resisting variety may be secured by a happy fluke, but 
I do not think you ought to rely on the chance of that. The 
process that ought to be gone through I believe to be substan- 
tially as follows : — 1. Let farmers who have rusty crops this 
year go through them carefully, and see if they can discover any 
heads that are free from rust. Such heads should be carefully 
watched, and plucked when rii>e, and sent to the Nation^ 
Association or to some private person who would interest him- 
self in this matter. 2.— Some of these sound lieads would, in 
aU probability, produce grain with rust-resisting properties. X 
would suggest that tho grain from these heads be mixed, and 
sown under conditions that would invite the occurrence of rust, 
and that the sound hojulw from the resulting crop be again 
selected and saved. If this process be re|>eated a sufficient 
number of times, I think it more than likely that a number of 
ru8t-pi*oof varieties will be secured ; but they will have been 
chosen for ability to resist ru.'jt alone. 3. — The next process will 
be the selection from the rust-proof varieties of sorts that are 
also valuable for their milling proporliea. I expect that at this 
stage much might be gained by artificially crossing the different 
rust-proof varieties.” Mr. Fan*er is hardly justified in assum- 
ing that a strong analogy exists between tho two coses cited. 
Analysis of certain varieties of apple — blighting and non- 
blighting kinds— disclosed the fact that tho latter contained 
lime in considerable proportion, Mdiilst from the former lime 
w;iH .almost absent. AppUautiown of lime to the roof^i and 
bnanchos had long been a recognised cure for the blight, and 
[ thus the analysis explained the lyiuse of tho immunity of such 
I varieties as Winter Majetin and Northern Spy from tho attacks 
of aphis. In the case of whoatn the rust is a fungus, and rast- 
proof wheats have hitherto been foimd only amongst varieties 
having very hard straw, with grain that is better adapted for 
making macaroni than flour. Exi)erieuco, so far, has shown 
that when the composition of the grain is changed in the desired 
direction, the straw loses its rust-resisting power. We do not 
wish to discourage iutcudiug experimenters ; indeed, we shall bo 
mther helping them by pointing out the o])stacles which appear 
to beset their path. 

The Paris correspondent of the Madras Mail says 
“ Ammonia and nitrates play so important a r6k in vegetation 
and cultivated soils, that too much importance cannot be given 
to clearly indicate what is exactly known, and what is uncertain. 
The Pic du Midi in France is a meteorological station, 3,164 
feet above the level of the sea. Me8si*8. Muntz and Aubin have 
analysed the ammonia contained in tho air at that altitude, bitt 
found no perceptible difference as compared With that Contained 
ill the air at tho level of the sea and in the low lands. Water 
collected at the same height from rain, snow, and* fog * contained 
less ammonia than that contained in the vicinity of London 
aii<i Paris, in other words, tho strata of air nearest the 
ground are richer in ammonia, due to the drops of water 
sweeping thnmgh a longer extent of air. It is to Bousaiagault 
reverts the nouur of demonstrating the permanency of ammonia 
in fogs and dew. That permanency has not been proven in the 
case of rain-water. One fact admits of no question — that the 
quantity of ammonia in tTie ah is variable. SchUeiing emiU 
the opinion that ocean la the groat roservoir of ammonia. This 
is not wholly axact, as certain electric influences can produce 
ammonia in the atmosphere. Messrs. Muntz and Aubin did 
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notdia<»wrattyjtttr?^te».in tb^ do not, ba a mb, 

tlwr^ eaint^ Kiitates aw oid^r lafodocod in tho atmoepbwe, 
foUo^ingt^oQtriii diaohargoa^ lienee, why nitrates are id ways 
present hi meteoric rain- water. Tbeiomiation and tbe decom- 
position of nitrates by opposite naunes, hav:o been demonstmted 
in the case of drained hmde by Berra] and Knhl- 
uiann. A new explanatory fact hm been inade known, that 
one ideas of aiiima]cnla» makes the nitrihcaiion, while another 
destroys the oombinotioa of the ebmeniHL The process of 
niUi^oation Ukos place, iw^tding to the experiments of Messrs. 
Bdiieraiu and Haqueime, only in soils rich in organic matter, 
and exempt from the action of oxygen. These conditions can 
only be fiilfUbd in the case of bog lands or flootled soils. One 
fact woilhy of notice, the decomposition of tlie nitrates, or 
roductioii to tlieir original elements, la accompanied by the pro- 
duotion of prnt-oxyde of nitrogen, commonly known as laughingi- 
gns, and employed os an anceshetic by deutlstB in painless ** 
tooth extraction^ But what is the cause of these changes 1 
When a bortion of rich soil was heated, or submitted to the 
fumes of ohloro form, it lost its property of deccanposing t3ie 
nitratea ; on the other hand, when fresh soil was mixed with 
tliat heated,^., tlie decotntK)sition set in, because the animal- 
cules ^vlhrums) existing in the fresh earth, attacked the organic 
matter, set free carbonic amd and hydrogen^ The matter, 
seising the oxygen of the nitirates, disengaged the nitrogen 
under the form of prot-oxyde. And the animalcules were 
readily detecteil, and wei'e identical wiUi the vibrlous found by 
Pasteur in his celebrated researcheni on fermentation and 
decomposition,” 

AcooBPtKa to the Board of Trade rotums, tUo imports for 
December laoreased iSS, 133,871, while the exports for the same 
month deoreasad £2,010,000, as compared with the corroapoudiug 
month last year. Tim imports for the whole year increased 
£15,228;d3d, and the exports iuoreased £7,454,478 as compared 
with 1881. 

The falling off of over two millions sterling in the value of the 
exports last month proves conclusively that the trade of the country 
has received a esrlous ohcck. It is to bo observe<1, however, tliat 
the falling off is partly due to a fall in prices. The decline in the 
quantity of goods exported is not os groat os iu thoir value. No 
doubt a fall in prices ineaiia that the proHts on thu trade are amallor, 
and in not a few coses, we fear, it meauu that the profits have 
disappeared altogether. But still a decrease owing to a fall in 
prices is not so discouraging as dlmimitiou in tlic quantity pur- 
chased. There is, however, a diminution in quantities also, and not 
in one article only, but in most of the groat articles of our trade, 
and 111 tile quantities taken by so many countries that it would 
encumber our apace to enumerate them. Tho most serious falling 
off, however, oontmuea to l>o that in the cotton piece-goods sent to 
the Far East* For example, the falling off iu tho value of cotton 
piece-goods during December, os compared witii December, 1881, 
bought by India, China, and Japan amounts to £454,000, or nearly 
one-fifth of tho total falling off in the valuo of the export. There 
is also a falling off in the quantity of iron and steel exported, due 
partly to the chock given to railway builcyng in many directions. 
And generally it would seem that the purposing power of foreign 
countries U pot as great as it was some time ago. There con be 
little doubt that our merchants have overdone their businoss, 
that they have glutted the foreign markets, and that 
some time will be required before the stock thus accumulated is 
bought up and activity returns to our trade. But there is no reason 
to believe that It is anything mors than a temporary check which 
we are now witnessing. 

Thx Government qi India, Bevonue, and Agricultural Depart- 
ment have made enquiries regarding sugar imported from 
Mauritiua into the Bombay Presidency, and its competition with 
Indian sugiun, the result of which, may be flummorised 
as follows Iu separate communicatioua addressed to^ the 
GovbnUnent of Bombay, to the Chief Oomnussioner of the 
Central Provinces, and to the Bombuff Chamber of Commerce* 
the Govemme&t of India ouquu*ed wliat classes of sugar are 
mainly importotl from Mauritius, whether they ouriipete with 
the Indian aitido or are put to special uses, and to what 
extent the cost of railway caiTiage pleveats the sugar-producer 


oi Northern India ipo esg jf Mfly 'with the 

importer by 

^e rq^i^of tim Gaveanmiiitt e(^^ aa aiao thatof the 

Bombay Olkamber of Commerce^ havn; beoh. xjeoeive^, and 
ara puidished |or informot^ Thay show that .the imports 
of spSAsr into the presidency fall bismdly into two clasaea : 
(1) refined sugars, and <2) ywr, a cam|>ost ,cf.*ugar; a;nd molaasea. 
The first class is almost exclusivsbF a|i|ipbsd by Maur^^; 
the second mainly by aea-boord frpm, JifadPSS* Such jjw 'as 
comes from Northeni ludisr oouu^gtes less with the ^sfined 
sugars of Mauritius than wiUj to shipments of ^wr from 
Madras. The imports from Mauritius meet a distineh demand 
for crystallised sugars, which at present Indian manufacturers 
make very little attempt to supply, and therefore a reduc- 
tion of railway freight, although it ijaight enable the ffur 
imported by rail to comi>ete on more favourable terms with 
that coming from Madras, wonhl not divert the trade in refined 
sugars from Maurititie to Northern India. Meanwhile the 
demand for throughout India fully equaled it is believed, 
the supply, and this is probably one of the oausee which retards 
the development of sugar, refining in the Bombey Presidency and 
elsewhere. The area under sugarcane in the Bombay Presidency 
and in the Central Provinces is, however,^ increasing,, and the 
time may, it is trusted, be confidently anticipated when the 
indigenous article will displace to a great extent the refined 
sugars of various qualities at present imported by sea from 
Mauritiug and China. 

C. B. Pritchard, Esq., Commissioner of Customs, Opium and 
Abkari, Bombay, states that when the price of sugar is qtioted 
for various ports of the Bombay Presidency at rates rouging 
from Rs. 7 to Rs. 17 |>er ewt, some of the quotations must 
be for coarse uudraiued sugar (y?4r), others for refined sugar, 
and others again must be averages struck from the prices 
of refined and unrefined sugar. Bs. 7 is somewhat bolow the 
pi'csent average price of ^?/r in the city of Bombay, while 
Rs. 17 fairly represents the price of refined sugar. 

Gur was formerly sent in large quantities from Northern 
India to Bombay for Giizerat, Imt since the opening of the 
Rajpootana Railway it has been sent direct, and very bttle, if 
any, now comes to the city of Bombay. When it used to l*s 
brought by this route, its price iu Bombay ranged from Rs. fi 
to Rh. 10 i*er cwU is largely imported into tho city of 

Bombay from the Madras Presi<loucy., from coast jiorts in this 
prc.si<loncy south of Btonbay, and by land from Kolhaporo, 
The prcKcnt j»rlce of this r/n/' may be quotetl from Rs. 6-8 to 
Rs. 10 per cwL, but as will l>e seen from the following table 
the avoiago declared value in the ye^irs 1879-82 was over Bs. 9 
per cwt. 


Import of (rur from Coast Ports, hicludiiig Madras Presldeivoi / — 


Year. 

1 

Quantity. 

Declared 

value. 


Owt. 

Ba. 

1879-80 

187.288 

17,68.821 

1880-81 

184,789 

18,961,484 

1881-82 

185,848 

17,43,940 


The imports of Mauritius and China sugar in to same period 
were as follows : — 



1879-80. 

1880-SI. 

18U*8^ 

Mauritius* 




' " ' "*r 

Sugar, refined 

„ unrefined 

1 Rs. 
/Cwts. 
\ Rs. 

604,558 

82,08,073 

1,2I» 

4,768 

2,226 
.<• 8,921 

95,41,498 

1,218 

4,601 

China* 





Sugarcandy 

Sugar, soft, refined 

/Cwt*. 

j Cwt*. 

t R*. 

24,488 

5,85i900 

0%84a 

8,74,990 

27,911 

6.60,628; 

1.12,862 

18,75.432 

i 

26,507 

6j72,82l 

89,465 

14,72,318 
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in Kddition to the fct»Th, ttoto h«f e been importetioBe of ) The prioto at proseut rultog in Bottbay tor the difflifeat eorts 
refined TOgw to the tollOTti»g*ftont:- of sugar »re ae follows 




187940. 

1880-81. 

1881-82. 

From Calcutta 

From Ooast Ports ... 

f Owts. 

» Rs. 

1 vWts, 

\ E». 

1 «8,075 i 

14,99,788 I 
17,460 
1,48,310 

27,387 

4,48,087 

3,8U 

68,389 

30,265 

4,86,490 

16,425 

2,43,426 


01 the importa from ouly a very email portion is 

gM,Y, This i« inferiorAii quality to Indian par, its present selling 
price ranging from Ba 8-2 to 1^. 3-12 per owt. Four qualities 
of refined Mauritius sugar are reeogniaed in the Bomlmy 
market. Prices during 1381-82 may be quoted at from Bs. 18-8 
for the fii’St to Es. 14-4 for the fourth quality ; at present the 
prices are from Bs.lG-12 to Bs. 13 per cwt. 

The prices of China refined sugar (soft) in 1881-82 mny be 
quoted at from Rs. 16 to Ra. 1740 per owt, present prices 
ranging from Bs, 14-8 to Bs. 17. The price of China sugar- 
candy was from Ba. 20 to Bs. 25 per owt in the year 1881-82 ; 
present prices ranging from Es. 20 to Bs. 22 per cwt 
It is not practicable to se))arate the re-exports of Mauritius 
sugar from Bombay from tlie aggregate re-exports of sugar of 
all kinds. Tim total re-exports are stated below : — 

Re-exports to Foreign (Jownirits^ ehiejly Persiu, Turkey in Asia ^ 
Arabia, JSamibar, Kommbifice, Ceylon, and Adm. 



1879-80. , 1880-81, 

1881-12. 

Sugar, refined 

,, unrefined 

e 

48,296 ! 109,443 
8,26,849 19,37,846 
155 

1,675 

69,843 

12,37.024 

Re-exports to Coast Ports, chiefly to Kurrachee and the Cnteh 
a)%d Kattyinar Ports, 


1879-80. j 1880-81. 

1881-82. 

Sugar, refined ’ * f 

« , ...jCwtB. 

,, unrefined a 

207.971 293,542 

34,49,117 49,99,354 
933 , 1,094 

10,943 ! 4,136 

2.34,004 
; 39,67,512 
.345 
4,082 


The Hindoos formerly had *a prejudice against Mauritius 
refined sugar on account of the use of blood iu the refining 
process, but this prejudice has been overcome or forgotten, and 
Mauritius sugar is now used by all sections of the community. 
Mauritius sugar cannot be said to bs used for atiy simcial 
purpose to tho exclusion of Indian sugai’, but it is preferred 
for the purpose of making sweetmeats, being found, when boiled 
down, to be more free from foreign substances than Indian 
sugai*. 


Thk Acting Hcoretary to the Bombay Chamber of Commerce 
: that seti-fivights oi'e of couwe liable to consider- 
able fiuctuatiou, but tlie average cost of carrying one 
bag of sugar, weighing 1 cwt. 2 qrs., from Mauritius 
to Bombay, may be taken at 10 annas, while from 
China to Bombay it may be taken at Bs. 1-0. The 

average fluctuations are, we believe, from 8 to 12 annas 
from Mauritius, and Bs. 1-6 to Bs. 1-12 from China, 
T^bile iu both cases I give you the medium rate. The 
present charges by railway for the same weight of bag from the 
several stations on the other side of India are, I understand, as 
follows 


Cast No. 1 Bs. 24 lf»er 16$ lbs. 

2 „ 22-28 

3 „ 20-21 

4 „ 18-8 to 13-4 

Domo 15—18 

Ithujooria .* .. 17—18 

Ooasipore refined crystals Bs. 17 a 

Mauritius. 

Small white dry orystals, Nos. 1 to 3, Rs. 1642 to 15-12 per I121bs. 
Large ,, ,, ,, ,, ,, 17 to Ifi-S ,, „ 

Soft white ,, ,, I, ,, 15 to 18*8 ,, ,, 

CIdna» 

No, 1 Rs. 6 8 to 5-10 per 28 lbs. 

fi 2 ,, 4-8 to 5 ,» 

The Committee are informed that the ohi4f ad vantage which 
the Mauritius sugars have over the Indian sugacs is tiiat they 
are much more liighly crystallised, which makes them more 
suitable for native confectionery of all kind a In preparing 
sweetmeats tho sugar has to bo washed, and in tliis prtTcess, iu 
its present form, the Indian sugar wastes about 5 cent more 
than the Mauritius. China sugar is not highly crystallised, 
but it is whiter and sweeter than the Indian sugar, and conse- 
quently commands a comparatively higiter price. 

The Committee are informed that the Oossipore Bngnr Factory 
at Calcutta is the only factory on the Mauritius system whose 
produce is known in this market. It is of a highly eiystallizod 
character, but being manufactured from inferior dates and not 
from the usual canes, it is said to be defisient iu sweetness or 
saccharine matter, consequently it does not command as gnod^ 
a price as the Mauritius sorts. The quantity, however, Of this 
description of Cossipore sugar sent here is very Insignificant. 

understand tha Mie Government of Madras has decided 
to encourage the cultivation of divi-divi as widely as possible. 
There are immense tracts of land in the presidency in which it 
is believed that the trees would grow well, os they are very 
handy and very little care is required in their cultivation. An 
inspection wtis recently nuide of a divi-divi plantation at 
Perambore which promised to prove very successful. About 
seven acres luid been j^lantcd vuth divi-divi, all produce<l from 
seed from two parent trees, whicli are alxmt 25 years old. The 
produce of these two trees during the |>a8t year had amounted 
to 5601b of pod, which, when sold, realised Rs. 18-10 nett. 
Tho dried pods fetched in the London market prices varying 
from £13 to £\^ [)er ton. Tlio owner of the Perambore phlntii- 
tion had, it api)ears, received offers for the seed at the rate of 
Ks. 12 an ounce, and for seedlings he had been offered Rs. 6 per 
hundred. Besides being of great value ns a tanning and dyeing 
material, the divi-divi is also utilised for tho manufacture of 
ink, and some ink which had been made on the plantations was 
pronounced to be exceedingly good. 

No regular trade appears to have been established yet for 
divi-divi in Madras, but tho following statement, which gives 
the quiuitity ajid value of the pods exported during the jjast 
five years, proves it is to be a profitable product— 


CoVKTBIKrt TO 
WUlOH 
RXVVUT&1>. 

{ 1877‘7«. 

1878-70. 

1870-80. 

1889-^1. 

1181^. 

1 # 

'l 

5 

1 

1 i 

'1 

! 1 

1 

1 

Quantity. 

4^ 

1 



Cwt. 


Cwt. 

Ea, 

Cwt. 

n«. 

Cwt. 

Ui. 

Cwt. 

Bs. 

ITnitftd King, 
dom 

lOfi 

m 

15 

7S 

109 

510 

150 

m 

i 

88 

1 510 

Calcutta 




1 .. 

! “ 




45 

815 


By rail from— ♦ 
Benares to Bombay 
Allahabad to Bombay 
MinuqK)ro „ 

Delhi „ 

Lucknow 


Rs. A. P. 
...3 2 8 
... 2 13 6 
...3 0 2 
...4 8 0 
.3 6 2 


It is very ikpparexit, from the Utter which we r^roduoe 
in oar oorres|>ond6uoe coluums, that the analysis of soil given 
in the report of the Cawnpore Farm Experiments is not mily 
by itself of very kttle value for practical agricultural 
purposes, but on the showing of our correspondent^ it is 
positively mislofHling. It seems to us a matter mnch to be 
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40{pldred that aome aucb explanation as that now forthcoming 
did not accompany the report whan it originally appeared. 
Chtmioal analysis of soil at the best does not accomplish what 
the bulk of fairly educated men give it credit for achieving. 
Bren condnoted under the most favourable conditions it would 
be rfudmsis in the highest degree to claim for it more than a 
sort of average result, while it is very doubtful if the same 
experimenter taking fresh samples of earth from the some 
£eld and conducting his analyses under identical conditions 
would bo able to arrive at absolutely identical conclusions. As 
our correspondent says, ** Those who know moat about agricul- 
tural chemistry put the least trust in the results of an 
analysis.’* 

We would go further, and say, that an analysis of soil 
while it may confirm the results of field experiments, it would 
nevertheless be the height of folly to appeal to analysis as a 
confirmationof field experiments unless both had been conducted 
in such a way as to eliminate all the possible sources of error ; 
and this implies an application of crucial testa under every 
eonceivablb condition, and combination of conditions, to 
which in our estimation the Cawnpore Farm field experi- 
ments can lay no claim. In our opinion the limitation of 
Mr, Fuller*s generalization by our correspondent requires still 
farther limitation. 

PnoFJBSSon Bter of Kew, has sent to India specimens of 
three kinds of wood taken from tea-boxes which had been sent 
home from India, probably from Assam. He says ; — 

The enclosed pieces of wood are fragments of India tea-chests. 
We are anxious if possible to know the names of the trees which 
furnished them, A curious question has arisen about them 
which may lead to a lawsuit. Wood No. 3 has produced the 
complete corrosion of the lead with which the chest was lined. 
The metal is in fact converted into a coating of carbonate of lead, 
which you. will see as a white incrustation on the surface of the 
wood. The result of this has been that the tea became damp, 
and deteriorated daring the voyage. Nor was this the whole of 
the miscluef ; the wood has a sour acid smell winch it communi- 
cates to the tea. All the chests jmeked in this wood proved 
practically unsaleable in London. It is therefore important to 
find out what this objectionable wood is, and gibbet it as a 
thing to be avoided for the purpose in the future. If you can 
help us with any information about it, we shall be grateful to 
you,** 

Mr, J. S. Gamble, to whom the specimens were sent, says in a 
note to a contemporary, as far as a mere guess from resem- 
blanoe and the descriptions in the ‘^Manual of India Timbers’ 
goes, the woods were — 

No. 1. JErylhrina indica or suberoea (certainly). 

„ 2. DerriA robueta (probably), 

„ 3. Al anf^i/cm syZvtftica (probably). 

Professor Dyer’s description of the odour and appearance of 
No, 3 was quits correct, but in order to make sure and also to 
asoertain if the wood of the wild mango is usually one of these 
used for tea-boxes, I have sent the sijecimena to Mr. Mann for 
his opinion, and hops to communicate the result to the 
ForeiU * ' 

It will be a most important matter to warn planters of the 
damage such woods are likely to cause to their tea, and it is 
thsrsfore to be hoped that we may be able successfully to tract 
the tree which gives such an unpleaaeant wood. I have known 
** champ** wood in Darjeeling give a similar scent, but the 
specimen was not ** champ,” which besides is not used for tea- 
boxes. In Darjeeling the common tea-box woods are — 

Toon; 2, Lampatia; 3, Semal; 4, Goguldhup; 

0, Kadam ; 6, Mandania ; 7, Maiuakat ; 8, Udal. 

Toon ; 2, Kabashi (maple) ; 3, Mahua ; 4, Gobria ; 

5, Ohilanni j 6, I^pohi^hal ; 7, Parsing— 
wi^e the Chittagong toon and others not well known are used ; 
and in C%tota Nsgpore I have sc^n salai employed. Perhaps 
smns one wiU favor us with a list of ^ Assam and Oaohar tsa-box 
woods and hs^p to oompltts the list 


eoriaria) has been circulated tq^^o Forest Deport- 
ment with the following queries 

(1) Whether the information conta* .k d in the note is oorreot. 

(2) Whether the Depar^e&t tan add aaj^%rther Information. 

(3) What part of India is believed to be the best for its cultlva- 
tlon. 

(4) VVhat steps the Forest Bepartmens is disposed to recent 
I mend to extend the cultivation. 

Divi-divi is the pod of a leguminous tree known in botany as 
Ccesalpinia eoriaria^ Lihidia corUtria^ or Pomcinmm c^tYta, 
The pod itself is also called Dibi-dibi, Libi-libi, or Llbi-davi, It 
is a native of South America andsl^ West Indies, and is chiefly 
found in low marshy situations in New Grenada, Mexico, Ven- 
ezuela, North Brazil, and Jamaica, 

2. Dr. Wallich introduced it into India about the year 1830, 
and it has now been thoroughly acclimatised iu South India, 
which, in soil and climate, resembles its original home. As the 
plantation near the Government Harness Factory at Cawnpore 
proves, it can be, with a little care, successfully cultivated in the 
drier climate of Upper India. The hot winds iu the summer 
and the frost in the cold weather are, however, very destructive 
to the young seedlings. The seeds therefore should, in the first 
instance, be sown iu a nursery iu May or June, before the com- 
mencement of the rains, and the seedlings should not be trans- 
planted till they ore at least three feet high, by which time, it is 
supposed, they will be sufficiently strong to endure all the varia- 
tions of weather to which Northern India is subject. In plant- 
ing out, the trees should be put down 6 feet apart, so that 
an acre of land will contain 1,210 trees. Irrigation will bo 
neceasaiy as long as the trees are not sufficiently grown up to 
dispense with it. The ghara system of irrigation can bo advan- 
tageously employed. In South India the tree takes three years 
to arrive at maturity, but in a drier climate it will perhaj)s 
require a longer period. Indian botanists recommend the culti- 
vation of Divi-divi os a profitable, as well as an ornamental, 
plant. 

3. The tree is cultivated for its seed -pods, which contain a 
large quantity of a most powerful and a quickly* acting tanning 
material, rather too strong to become a substitute for oak or 
babul bark, but very valuable as a cleaning and brightening 
agent in the after-process of currying, when it takes the place of 

ov Rhus eoriaria. Both in England and at the Cawii- 
pore Government Factory it is used as a substitute for sumach, 
which is a dearer article. 

4. The actual demand for Divi-divi pods is not known, 
Eughmd imports about 4,000 tons every year, in addition to 
about 12,000 tons of sumach. But as Divi-divi is gradually 
ousting the latter, its demand appears to be capable of great 
expansion. For the same re.a8on Franco, which now annually 
imports more than five million kilogrammes of sumach, will prob- 
ably become a large market for this article. It has been prov- 
ed beyond doubt that the tree can be profitably cultivated in 
India, and the quality of a consignment sent two years from the 
K.handesh Farm (Bombay) was pronounced by experts in Eng- 
land to be very superior, and fetched a higher price, than tliat 
imported from the West Indies. One great advantage in its 
cultivation is, that the tree requires no care after it has once 
grown up, and the proceeds are net gain minui the trifling cost 
of picking the pods. The ground underneath could be us^ for 
raising fodder grass, and the falling leaves for fuel or manure, 
the three great wants of the Upper Provinces. An acre of 
Divi-divi is supposed to yield not than one ton of market- 
able pro<lu(ie, valued in India about Es. 100, in England 
Rs. 150. The following are the actual results of the trial con- 
signment mentioned above : — 

£ M, d, £ i. d. 

Amount roidlsed by sale of 14 owt. 1$ lb. \ 

of Divi-divi in London, at £16 per tcuL. 10 12 6 

Less disoouut at 2} per cent 0 6 4 10 7 1 

Charges in London ... ...c 3 0 6 

Balanoe ... ... 6 17 7 


T08 following note by &boo Mbokerjee of the Bevenue Be, A P* 

and Agricultniol DcfMlimenti rdgarding the Divi-Diri Equivalent of 17^, 7d. In Indian mwy, at I#, 7{d, 88 l l 
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83 1 1 


Brought over 

R«. A. P. 

Bftilway chtatge lorm to 

Bombay ... ... ... 13 10 0 

Cart^hlro in Bombay ... ... 2 8 0 

Shipping Chargee, bunder fees, bill of 
lading, &o. ... ... ... 3 15 0 

Addreee^g on 16 bags containing the 
pod» ... ... ... 9 6 0 29 7 0 

Net proceeds 63 lo l 

It ifl not, however, known H^w many trees or what area of 
land gave tho above proceeds. But Mr. Stormont, the Superin- 
tendent of tho Khaudesh Farm, who nent tlio consignment, 
reckons upon Bs. 80 as tho net proceeds from one ton of Divi- 
divi on one acre of land, after paying the heavy export expenses. 
These expenses, he states, can be reduced by sending the article 
loose in ships’ hold, as a packing material for bulky goods, in 
which state the Atlantic shippers are glad to receive it at quite 
nominal rates. 

Dr. King is not of opinion that the cultivation of Divi-divi 
will turn out a hopeful financial prospect in Lower Bengal, and 
lias furnished the following note : — 

“ The Divi-divi has been in cultivation in Bengal for many 
years. But although the value of its pods as a tanning material 
18 well knoxvn, the cultivation of tho tree has never excited 
much interest in the province. Seeds anil plants of it liave 
been available for distribution from this garden for years past. 
But they are very little asked for. The reason for this is no 
doubt the slow growth of tho tree in the soil of Lower Bengal. 
Tr*eea of it in this garden, which are certainly not less than from 
18 to 20 years are only from 10 to 18 foeft high. They liave, how- 
ever, largo spreading he.ads. For example, a tree 18 feet high 
has a leafy head mc<asuving 66 feet in iliameter. On this 
account a comparatively small numl^r of mature trees could 
bo carried on im acre of laud. I obser*ve that in paragi-ajih 4 
of the Memorandum by Baboo T. N. M(X>kerjee, forwarded by 
the Goveniment of India, it is mentioned that, fodder gi'ass 
could be grown under the sliado of Divi-divi trees. This would 
not be tho case in Bengal, ns the shade is so dense that 
absolutely nothing will grow under a iii,ature troo.” 

On the whole, Dr. King is of opinion that in Lower Bengal 
the cultivation of Divi-divi is not a hopeful financijil ]>roject. 
Regarding Behar and the drier parts of the province, ho speaks 
less confidently ; but is not inclined to think that even in Iheso 
pai’ts it would be advisable to press the cultivation on land- 
holders or tenants as n source of r^jvenuo. 

Mr. Benett, tlie Director of Agriculture and Commerce, 
speaks more hopefully of its prospects in the North-Western 
Provinces. We extract the following from his Report : 

“ VariouH attempts liave been made in these jnovincos to 
cultivate the Divi-divi. Three sowings were made at tho 
Saharunpore Gardens in April, May, and June, 187,9. In all 
three trials, the seedlings after attaining a height of one inch 
or BO, died down under circumstances which led the Superin- 
tendent to infer that the seed supplied was to blame. Another 
trial was made on the bonks of the canal near Cawnpore. Tho 
experiment ww initiated under the ctire of an officer, whose 
interest was enlisted in the matter, but a change of officers 
subsequently occurred, and the experiment was finally reported as 
a failure, accompanied by an expression of opinion, that of all 
civil officers, canal officers had the least leisure for looking after 
such matters. In neither of the above instances can the tree be 
said to have had a fair chance. At the Cawnpore Experimental 
Farm about 10 seedlings were reared three years ago. Of this 
number one or two, which were transplanted to very poor soil 
pei^jhed. The remainder were transplanted to fairly good soil 
and have all done well, but have so far shown no signs o 
fruiting. 

“ At the HameBS Factory, Cawnpore, about 3,600 trees hav< 
been successfully raised, and more are now being planted. 

“ From information kindly supplied by (yaptain Stone, in 
charge of the Harness Factory, it appears that the proper tim^ i 
to sow the seed is either March or July. If sown in March, the • 
flings shonld be transplanted in the following July ; but 
if sown in July, transplanting should take place in July of thf 


following year. The trees commence to fruit in from 3 to 4 
years after transplantation, and yield about 6 lbs. per tree. 
They grow to a maximum height of 16 feet, and planted from 13 
^ 16 feet apart. As a general rule, in free planting to allow full 
KJope in growth, a distance between trees in a plantation should 
oe raaintained of one-and-a-half time their height. Assuming, 
16 feet intervals will suffice, we have 193 trees to the acre 
fielding 8^ cwt. of pods per aunum, worth Ks. 42*8 to Es. 100 
per ton, from which .sum again has to be deducted the cost* of 
carriage to the coast. 

** Allowing 10 feet intervals, the number of trees per acre 
will bo 436, and the annual produce lOj cwt, at Its. 100 per 
/On, Rs. 97-8, but it has yet to be shown how far the lessening 
>f the interval between each tree affects the estimated 
iroduce. 

“ The tree is admittedly delicate, requiring cai-e, irrigation, 
and ^ood soil. It seems doubtful from tho figures gii^eu above 
whether good soil in these provinces, distant as they are from 
die coast, would not yield a larger profit if laid down in good 
fruit frees ; but the evidence so far either for or against the 
maintenance of Wvi-divi plantations is inconclusive, and 
with the approbation of his Honor, experiments aud enquiries 
will bo instituted by this Department, with a view to obtaining 
more exact information. ^ 

“ A small supply of seed has been obtained from the Snperin- 
ieiident of the Harness Factory, and is now being pUntod out 
at Lucknow. Efforts wiU be made to obtain a good supply of 
West Indian seed for distribution by March next, and care will 
bo taken to give the seed a trial under fair conditions.” 

Exporimonte regarding its growth are also in progress in 
British Burmah. p b » m 


BARLEY CULTIVATION FOR INDIA. 




Class 

Natural Order 


Scientific typical names 


English general name 
Hiudust^i name 
Bengali name . . . 


I 

■1 


. > Monocotyl«donea3. 
... Grammeao. 
Hordeum vulgara, LixmiS. 

I, distiohon, do. 

» hexaatiohon, do. 

u defioieus, Stsudel. 

. , idaoriton, Limiil. 

. . . Barley. 

... Joo. 

... dob. 


Introduction. 

The barley jilant lias been under cultivation from the most an- 
cieiit time, and li.as always been held in great esteem as supplying 
food to mail and under the protection of man 

We find it meutioned in very high tenns in the Bible— 
Deut. viii, 7 and 8; Jer. 2, xi, 8. Notwithstanding all the 
recent discoveries made in the vegetable kingdom introducing 
phints possessing more valuable properties for food, barley 
still maintains its character ; and is most conducive to the 
wants ami comfort of the millions of poor people and live-stock 
of all kinds (including the very valuable breeds of Arab and 
and Barbar horses, which are exclusively fed with barley com), 
and in all parts of the world. Indeed, at the present time in 
extensive cultivation, barley stands first of all plants of the 
natural order gmminefc^ wheat standing second, and rice third 
in the list. Speaking about India, barley cultivation is far 
more extensive and general than any other cereal grain plant 
in this cjountry. This might be said of barley in other parts 
of Asia, Africa, Europe, and America ; the reason of this 
extensive cultivation, because of equally extensive consump- 
tion, will aj>pear from the facts delineated further on. 

Classification of Barley. 

Botanists, with due regard to botanical characteristics ob- 
served in the ear of barley plants, have cbwsified and placed 
them under five types described above. Since ft will 
be found upeful and interesting to persons wishing the improve- 
ment of the indigenous varieties of barley of India, and the 
introduction of new vorieUes from other parts of tlie country 
and the world, I accordingly subjoin a list of the principal 
cultivated varieties, together with a description of such of them 
as may help towards an improvement in the barley cultivation 
in India. 
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l^^SofdmNS (iha fonr-rowed barley). 

To tliiA type belogittg foUovlng Tarfetie# :— 


1, Bprkig flWioy. 4. Pearl 

% ^aDonptfr or Sand 5. Black 

Bajrley. 6. Kuesito BartCy.. 

s; Winter Barley. 7, FrenJoh Barley. 


KakedBaiiey, 
'ft. Wheat Barley* 


In thin list pear! barley, A eub-vwdety of winter barley, ia the 
meet vakhble. It k very hardy* n heaty erhf |>er, the earlieert; 
in ooming to maturity, and ^ gwu cimtaiuing the largest 
perqpnt^e ot gluten of all barley* nnder cultivation : the stem 
and foliage ore alao very nutritioas fodder for the live-stock. 

t>earl barley therefore recommends itself as the best barley 
for food for man and animals, Pemd barley, however, is not 
suited for inalt^ pnrpoees as well as other barley* are ; so 
much the letter, for India, India requiring food, and not 
h&er. porter, wipes, spirits, intoxicating drugs. 

Summer barley lias the advantage over other barleys in that 
it will grow on the poorest soil, can be malted, but is X)oar 
in yi^ ; because it has been grown from generation to genera- 
tion on soil defleient in food ingrediente necessary for its growth. 

The other barleys, und^ this' heading, do not requiie any 
special notice. Our Indian barleys, as found in Upper India, 
betettg to Mk 


IL^Eofdmm diitwlion\(mmmi tvoo-row^ barley). 


-Varices— 

1. English Barley. 6. Long'oared Barley. 9. Golden Barley. 

2, Chetr^er Bhney. 6. Blaok Barley, 10. Liberian or Halil* 

S. Annot Barley. 7. Largo Barley. day Barley. 

4. Bnitlc^ Barley, 8. Italian Barley. 

All of these varieties .nre suited for food for man and animals ; 
and, exciting the Liberian or Halliday barley, are also well 
adapted for malting. 

IIL — Hofrdemx hemBtif'hcyn {the ^ix-rowad barley.) 


Varieties— 

1. Eed Barley. 2. Sootoh Barley. 3. Square Barley, 

4. Bear Barley. 

These barleys are noted for their easy culture, freedom 
fixim rust diseases, and for strong and firm stems which enable 
thorn to stand erect and brave wind and rain. All of them 
can be malted. 


IV, — Hoi^deuM d<[/i^ne>X9 (the Red Sea Uco^roifjed barley/). 

This barley is most extensivelv cultivated in Arabia, Egypt, 
Abyssinia, and other of Afriwi. The strength and swift- 
ness of Arab and Barbav horses arc derived from this barley 
with which they are fed. This and an allied species, n. 
^^merolepis (A. Br.) are rarely cultivated in any other part of 
the woj'ld, and might be introduced into India os valuable for 
feeding live-stock. 

T ^, — Hordeum zeserUion (the TaHar two^rowed barley), 
Vaiieties— 

1. Sprat Barley. 3. Fulham Barley. 5. Rice Barley, 

2. Battledore Barley. 4. Putney Barley. 6. Turkish Barley. 

7. Dluhel Barley, 

No special notice seems necessary regarding those barleys. In 
properties they are similar to the varieties of //. diHichon^ 
sligutly dififering from them in botanical chaiacteristics. 


Uses. 

Til* two parts— (1) seed or grain, and (2) stem and leaves, are 
valuable. 

(1) Seed or grain , — From time immemorial, in every part of 
the world, barley j^ain has served as food to man and animala 
In India it forms tne staple food of the agricultural population, 
and millions of the poor of Tpdia, the rich also consuming it. T*he 
natives of India haV4 different methods of pupating and using 
thi* cereal grain. A few words regarding these may be 
interesting. 

A.— Bauley, Mixed or Unmixkd, as Flour. 

In India barley israrely used singly for ffour, but in most 
cases it is mixed with pulsfs and wheat, and then milled into 
flour. This is dons in ordsr to improving the flavour and 
nutritive prppertits of barley, lienee poor people blend barley 
grain with wheat and pi^es ; no poor people will eat barley 
alone without one or mors admixtures described above. With 
this end in view Indian cultivators raise barley as a mixed 
crop, and In the baxaars barley is sold as a mixed grain. Rich 
people, however, do not like admixtures ; for them, therefore, 
barley is raised singly, and sold as an uxiniixed grain. So that 
barley is, to be found in two states in the Indian markets— mix- 
ed ami uJwnixed. Those who ore not agnoulturiste (if mixed 
borl^i^, gratia be not found iu‘ the market): purobase, according 
to taste, ope wmore pulses and wheot^ blend them in different 
proppmbii^ trith Iwley, reduce thewndle into dour, and con- 
vert the ff Am* into bread, By doing this, superior relish and 
eooiomy ta tiw cost of livipi are effecthd, wheat alone being 
so very costly thiA pooir.pBQpIe capsiqt ^prd to buy. 


Believing that it will be interesting and useful to those 
wishing to make experiments fpt, wmsrtaining the effects 
produced on hnman or aiiimal body* I join the different kinds 
oi blendings with barley com ptaotited m indte^ 


1st blending f Wheat { TriUtnm nulgar^ 

(gojao H.) \ Barley \Hordtvm mlpan) 

2nd blending J Barley ... ... ... 

(jao-ehana H.) ( Gram ('Oteer arlefkiamj 

Srdblendit^ /Barley... 

( jao matra H. ) \ Green Tea ( Lathynts wdffare ),,, 


25 

76 

60 

50 

50 

50 


4th blending /Barley ... 

(joo kerao fl.) \ White J?ea (PUuf eutieupi) 


5th blending 
(biihraH.) 


6th blending 
(bijhra H.) 


/Barley ... 
■{Grain ... 
I Wheat ... 

/Barley ... 
A Groeo Tea 
V Wheat . . r 


75 

25 

25 

25 

25 

25 


7th blending 
(bijhra H.) 


( Barley ... 

{ White Pea 
( Wheat ... 



/Wheat ... 
8th blending Barley ... 
(bijhra H.) ^ Gram ... 

V Green Pea 


... 25 
... 25 
... 25 
... 25 


100 parts. 
100 
100 
100 

lOO 

100 „ 

100 

100 


Of those blendings, the last one is very superior, having all the 
nutritive ingredients necessary for the noimshment of the body, 
and is that with which experiments should be commenced. In 
feeding live-stock I would recommend, bn physiological 

f roauas, the mixed grain, whichever of these blendings is 
esired to be experimented with, to be reduced to flour, and 
then administered. A two-fold object is gained by this pro- 
cedure, viz.j easy digestioiA and economy m feeding, the cost of 
milling being covered by the less grain given, and the feeder is 
advantaged by the health and atren^h imparted to the animal 
on which exi)erunent is mode. I might as well note here tliat 
on exiHjriments with cattle, I have failed to get broken gmin 
thorougliJy digested by the animal, having on examination 
found broken grain in the dung of the animal so fed ; but suc- 
ceeded very well with flour which whs thoroughly digested. 
Uncnished or whole groin is still more diflicult to be digested 
by animals, l>eeause it taxes and weakens the digestive powers 
too much. Hoi'ses have been found to digest this kind of food 
biitter than cattle, the latter having been found to pass it off 
with the dung in the very state it was administered. Our 
object in feeding these and other animals should therefore be 

not to tax and break down the digestive powers of animals a 

very great point to persons wishing improvement of live-stock, 
and economy in feeding. Barley is a cooling food, and there- 
fore very appropriate rood for man and animals in India all 
tiirough the summer and rainy weather. It is on account of 
this valuable property of barleyi that Arab and il^bar horses 
fell with barley corn can bear more fatigue iu the hottest part 
of the world than the beat Indian horses, because Indian horses 
are fed with the heating grain all through the year— the 

Indians not knowing or over-looking the sdentlflc theory 

heat exhau^ing and cold bixteutg--^ theory holding tfood anv- 
where mid everywhere. b y 


B. — Barley as Sottoo. 


Suttoo is a well-known artcle of diet in Upper India, extending 
in the east from Western IBengal to the Afghan Patter : on the 
west down south to the Central Provinees. In Sengnl Proper, 
suttoo is rai-ely eaten, nor have I found it in vogue in any 
other part of India. It is pecuHaorly. A poor laftoSiaim mana 
midday meal, which he prefers 'kt this tiile'' for two 
reasons — ^firstly, because at midday he is allowed only a oott^e 
of hours’ leave tor refreshment* whteh ha ff nds . insofl^ent tor 
the tedious apd time-absorbing work of cooking and cleaping 
of cooking utensils ; and, secondly, betetise eoimbmy is ^EbbtedW 
eating at midday, and booked ^fo6d id the eveiffng/aft^ 
freedom from a day’s work. There^ are tlKtee 
made in Behar, North-West Trovinoes, Qudh* and the Punjo];^ 
(1) of pure barley grain, (2) of borl^ Opd grm in eqmti propor- 
tion. and (3) wheat and barley gritin ^^P<)rsibin 

These three kinds of tnrfob oTb prepared os 
below:— ^ 

The persons desirous of getting mada ^Aafces 
mixed or uumixed, accordtug to to ihe b^rbko<^a tekw 

he requests to fry it for him, remuaenting hto with either a iitele 
grain or a few gnndas of wuvm (iiMhe miaatity tb be 'frilbd be 
little), or even seers of grahi or ■ ohfUkb d (if tihe mfttmtity 
to l>6 fried be large). Chi receipt of the rmaanamtiau 
bkarbotga (a class of . ALijlteteed^ md Hiadpo people 
this name) proceeds id ny the grain thus Ms A myu/r 

(a long oven; the bnMmoJa im a wide r^thod vmfi, 


AV/UK wiAw SCvnUUSlIl VSSpjPv 

iirt«)ob,iU)c(wdin«toh» hoMing yrMm, toe 
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of the female of bifl family calleci hharWm^in^ 

puts ft quftntity of , then ho or «he puts a quantity 

of burning sand fium one of the kcturji/as^ generally 12 in 
number fixed on the (two rows of six hmrum% ami 

by meftn** of a large iron apooii mixoii the sand with the grain, 
sieving the Band out through an iron sieve. This finished, the 
grain is examined to find whether it is sufficiently fried 
or not If found sufficiently frK^d, the fried grain is 
kept aside, and the remaining unhned quwititj^ m fried 
^ the same way ; but if the grain be found litsufficfently fried 
again fried, as at first, with anotlier admix tmo of burning 
sariST from the Aa?iry<x fixed tp Hie oven. (Jenerally one frying 
is sufficient, bat when the sand is not jxiwerfally heated two 
fryiugs become necesoary. After the gni^ is fried it is taken 
to the home of the person, aud the female members of his 
family, if any, proceed to separate the husk of the frwKl gi-ain 
by means of a lever«mUl {dltenki, H,) or by means of a wc^en 
p^le and mortar {moo$al and okhal^ H.), fanned out by means of 
a H., and the clean grain milled in the same way as wheat 
or any other grain is reduced to flour. The flour thus obtained 
is called mttoo H. or cKuttoo B. If, however, the person has no 
one at his lodgings to prepare mttoo for him he gets it prepareil 
by either the pis}\^iarin (female millei ), or he gets it done by tlie 
bhaThhooja^ for which additional lal^ur he has to i‘emu- 
nerated in cash or in kind as fur frying, but somewhat more. 
BhfirhKooja^s mttoo is not properly made. This professional man 
does not bestow the proper time and labour on the pro]»aratioii 
unless exorbitantly paid, but allows a great deal of nusk to 
remain, and the milling is also very coaise. On these accounts, 
Indian people, whenever and wlierevcr }) 08 aible, iM’ofcr getting 
siUtoo made eitlier at their own homes or by the pUnharin, this 
woman being paid at the rate of wlieat flour, at so imich jior 
every five seers called pansm^ 

Now, is eaten in two ways, i. c., with sugar, and witli , 
salt. SnUoo made of pure barley corn, or barley and wlieat is 
eaten by poor people mixed with goor or rab, moistened with 
water, the rich people using chaenee, khand^ or niisren (refined 
sugar) scented with rose or Keora \mter, dissolved more or less, 
according to taste, with water. The up{)er classes of Hindoos and 
Mahomedaus, whether of Upper Provinces or of Bengal eat mttoo 
in this way ; but the millions of poor people eat sndtoo composed 
of barley and gram mixed with salt and water with the 
addition of groou cliillies. In arldition to these uses, mttoo is 
largely consurfied in feeding valuable homes ami c<wtly cart 
bullocks, for which purpose suttoo composed of l>arley and grain, 
is prefeiTed, 

These are tlie different use-s to which barley grain 
is put in India. In Europe and America, however, otliev uses 
are found. Beer and porter are brewed from biu'Iey-coru, and 
the starch uwed in laundries, perfumery, and various other 
articles are made from barley. 

Stems and TnuvKs. 

(2.) Valuable fodder for the live stock can also be used, where 
abundant and available, for thatching puqioses and bedding of 
live-stock. Tile dung of animals fed on the straw and litter 
used in liousing them are excellent manure. 

J. B. 

( To bif. cmitinucd, ) 


NOTICES OF BOOKS. 


THE QUINA BARKS. 


A liOOK''^ has recently been published in Berlin, by Profoasor 
Kihoktoer of Stiawbmg, on the subject of quliiat barks. 
It contains 72 ITSgosand eight Uthojgi'ftphod plates, and is divided 
into J8 sections, umler the following heads: — Origin ; most im* 
portaut ciuchotioa ; Hcmijia ; homo oi the cincUonos ; culture of 
the cinchoDM ; gathering of the barks ; appeai'anoo and anatomical 
itructuro of the oinebena barks ; composition of the tissue ; seat 
of the alkaloids ; varieties of ciuciiona barks ; so-called false 
qulna barks ; qulua ouprea ; connnereia] statistics ; chemical 
constituents of the quina barks ; quantitative analysis of 
the alkaloids ; manufaourc of quinine ; history of the quina 
haiks up to 1787 ; recent histor>’ of the quina barks ; list 
of recent works on the cinchonas and quUia baik^. 
The following Is a ttauslatioiii of the preface attiuiUnd to the 
f/.vork The most hopoctaut vegetable mediciues correspond- 
ing with the of development of mankind are or were in 

targe ineaspv,e 01 btiental and south European origin. America 
atfint contributed but few, gifts, and that to which now in domes- 
tic economy such an extraordmarily pretentious importance attaches, 
tobacco is tff no ixn|ib]^M;e fe medioino, althou^ uiootiana first 

_ ^ Die gh tn a ri ^en : ih xbamakoguosthwher Hluslcht dargestcH von 
F. A FfiM&er. Mit vSl lithogriKlitett Tofsln. Borlin, 1888. 
{^eQuInSlS^ i ceftisidefed^from a Pbamsiognostk View, by F. A 
Whwtfer, Wi& B megMiiW idstes.) 

t ^bave used this correspond to the Ohina'^ of the Qsr- 

msn 0* Kina^^in Dutch); is a general term feotuding the dnehona 
tc., and is appued by Prot Flfiek%er, also to the “ Oiq)roa** 
bark, which, as hessyi, does not belong to a omcnona« 


found au entrance into Europe as a * wound 4wort.' A contury 
later there arose from tho Amerioan plant worjd in qt^imbarka 
medkine whose action has fiound «ver<feorea|iing veoognitfea qveu 
in the face of the severest criticism of present age. '^e market 
of the world may, by moans of the sums of -money it puts into 
d|Vialal4on, indicate this bark as a most important mBdioiue, but 
tfe ^mhie to day r^sts much more on the fact that It is of servioe to 
the ihdosti'y asaraw material. Shiue the discovery of euinluo, 
and the conseqaeni immediate oommenoement of Ife mahhW^tpr&l 
production, the pharmaoognosilo importance . of , qufua . has 
altered comiuensuratcly ; the greater certainty in 
analysis of the alkaloids also has liad tho ett^i of tfirbwing into 
the background an exteiml knowledge of the bark as suofir The 
revolution is taking place slowly ; until quite re^utly in the pbor- 
maceutioOl literature, the heading * Quina j^vkr stlU flourished in 
its pristine exuberant luxuriance. The progress iu the Culture 
of tho cinchonas neoessitates npw another considemtion of Oliiu- 
clionology (Chlnology or Qttlnology), os, with soaro«?ly correct em- 
phasis, this section of pnarmocognosis is called. Unfortunately, 
the materials arosUn to a groat degree , wanting to carry tlus out 
to a satisfactory oonolusion. For a systematic view tho botanical 
knowledge of tho plant-group undai' oonsidm'a^on leaves mi^oh to 
be desired, not to speak of the anatomical investigation of iho struc 
tui’e of their barks. Even ou the most iiilpo»*tant question, the 
increase of the alkaloids in those plants, wo are deficient in informa- 
tion. Tho sudden flooding of the market with the Quina oUprea, 
w'hioli docs not belong to a ciuclmna, especially differing through- 
out iu respect of Us tissue from tliu quina barks iu the narrower 
seuao, tias brought to light for the whole world the surprising 
fact that quinine and tho allied bases are not ooufitied to 
tho genua cinchona. Tho new views which me forced 
upon os by those observations lie quite outside of the allied ques- 
tioji,, what plants within tho circle of the cinohoneu' generally 
contain quina alkaloids. The answer ’oon meanwhile bo only a 
very imperfect ono. A variety of interesting topics art connected 
with the quina baiks, both traditions, which have been and rc- 
nmined dear to the pharmaceutists and physicians, aud also glan(X|s 
into the future wldch are equally worthy of more detailed consi- 
deration. I wutt desirous, in bringing forward these views to tho 
light of tho present, to clear away the not always refreshing mate- 
rial of past ages ami to open the road to a better insight. The 
short track which I have been able to make iu this direction Shows, 
however, some advance and invites to fui thor labor. The folfewing 
pages arc, with a view to a larger circle of readers, takou from my 
‘ Pharmakognosi,* but are fuller in many points ; the importauoo 
of tho subject appeared to me to justify such a proceeding. In 
this I have boon assisted in the moat obliging manner by rny friends, 
Br. J. E, do Vrij, C. 8. I., i)i Hague, »md l)r. U. Kenicr (Zimmer 
quiniue manufectory iu Frankfort). ’’ _ 8o far the preface. In 
the first section of his work, Prof. Fhickiger describes In a general 
way tho cafnutrdhut jino^ or true cinchonas and tlie caHvav\U^9 bohon 
or false ciuclioiias, the former of which are confined to the moun- 
tain slopes of Soutli America, while the latter arc found much 
more widely diffused. WodduU’a and Kunto’s divisions of the 
cinchonas are described, an»? the writer says : — It is a questiou 
whether it is a gain to exchange the 51 varieties and sub-vanotiea 
of Weddell for the 44 varieties aud bastards of Kuntze. Granted, 
however, tlmt Kuntze was rightly informed as to tho origin of the 
forms met with by him in Britibh India aud Java, it cannot Ijo 
conoelvod why tlie wild growing South Amciioau cinchonas should 
con-espoud completely and entirely with those callcrl bastards by 
Kuntze. Observations ou plantations have certainly proved that 
crossings bet woeou oinclionas so nearly allied to each other can 
very cosily take place, but in nature it is scarcely possible to dis- 
finguish whether \^c have to do with such a mixed offspring or 
with a form of a dctoruiiued vaiicty, produced by IjufidcnccB in 
some other manner. The view of Baillon, that about 20 varieties 
of cinchona are to bo recognized, though not further confirmed, 
may still bo tho most correct one," Section 2 of the book deals 
with tho most valuable cinchomis, v/s., suocirubra, oalisaya, lan- 
cifollu, and officinalis, the ** robusta " of Trimou Iwiug mtntfoned 
under the first, and 0. BoUviana and C. licdgorlaua bsiug des- 
cribed under tho second, The third section is oevoted toHemijia, 

11 varieties of which are mentioned on the authority of Triana, 
the R. purdieana and R. pedunoulata being specially referred to, 
as furnish ii)g the barks aesoribed as quina cuprea. In section 4, 
the home of the cinchona is defined ana the conditions necessary 
for its growth are detailed. In the fifth section a sumi^kry fc 
given OI the history of the introduction pf oiuthona culture Into 
Lidia, Ceylon, Java, &c., and the diseases tc which the plants are 
liable are mentioned. Wc translate the couolnding portion of this 
section, referring to the so-oallod ouproa ;— '* The alkaloid yield- 
ing barks Which, under the name of Quipa ouprea, have of late 
attained to such surpassing importance, belong fe the gouus Rerni- 
jia, which grows under entirely different clbnatio conditions from 
most cinchonas. If the forestry deportuiouta will now possess 
themselves of the valuable Remijias tlie culture of fever bark trees 
can be ox tended into wide tracvs of land from which Hiey have 
hitherto been excluded. Contrary to what Is the case in regard 
to the cinchonas, the Remijias are not confined to the hill regions, 
but suited to bear drought and higher temperatures, whidi pre- 
vail for example in tho climate of the llanos In the re^flon of the 
Orinoco and Amasoiu Very likely among these or other lulied trees 
may be found ofkers similar with q^tdhc^-yieldingbarks, which would 
repay cult! vation.*’ In the next seetton Prof. Flucklgcr describes 
the methods pf harvesting the otnohona bnik In South America, 
and also the reoently adopted processes of coppicing, mossing, and 
scraping. In secUou 'fctne appearanco end ajiatomlcal struotura 
of the barks afe doseriSed, section B dealing with tlie contents of 
the tissue and tho seat of ilie alkaloids. In the ne^ oeo^oii 
the varieties of oiinffioiia barkm coUsaya, lancifo^ and enoolru. 
bra, os they are sent to the market, ore described, ‘♦pata de 
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g&lUnAzo ’’ being ridiealed as a fantastic name ; * * loxa ** is also re- 
ferred to. Bection lOtreata of the so-e^died false qaina barks, rh,, 
Casoi^illa mitfbifoUa or Qaina aoviL rpaa» which cKmtain no 
guina aU«doi<fi and generally no ^kiUotdt whatever. The llth 
aeotipn ladevoted entirely to Qnina mwrea, to which Prof. FlUcki- 
gw was the first to call attention in IBlTl, though Mr. Ho^rd had 
so £m: back as 1837 received a niece of this bark and had noitoed 
Its qalnlne-yielding proportv. Its first appearance in qtiantity in 
the lUmdon market took piaoe In 1879-80, and since then the im- 
parts have been very large, prof. Fhlokiger describes the oxter- 
mdfdifihrences between it ahd tme cinchona bark, the ebapo of the 
bark oells being vei;v distinct ; the enprea bark also yiekis oafielo 
acid, whicb is not tne case with other quina barks. Another bark, 
Introduced with the ouprea bark, but aifTering from it, is desoribod 
as olnohonamine bark* In section 12 statistics are given of the 
imports of bark during the last few years Into Loudon and other 
pla^, and the prices for quinine which have ruled in Germany, 
together with the probable consumption of the sulphate in that 
country. Sections 13 and 14 deal at length with the chemical com- 
position of the quina barks and the quantitative analysis of the 
alki^ds, several methods being given for the determination of 
the Utter, but a footnote stating that a quick practical method is 
■tiU wanting. In the next section the manufacture of quinine !s 
described, and the efforts of Broughton and Wood are referred 
to. Section 13 contains a succinct history of the quina barks up 
to 1737, and section 14 carries the history up to recent times, ana 
concludes as follows : — ** The settling of so many still open ques- 
tions in respect of the cinchonas must be hoped from the forest 
culture of these trees, on the development of which the interest- 
ing official reports of the English and Dutch give continuous in- 
formation. very desirable is the complete systematic know- 
le^e of the entire division of the cinchonem and the comparative 
examination of the barks of each separate variety from a chemical 
and an anatomical point of view.” Section 18 gives a list of 38 of 
the latest works on the cinchonas and quina barks, Mr. Owen's 
manuid being mentioned. An Index adds to the uscfulnoss of the 
work, which wo hope will appear In an English form. 

We may add that the value of Prof. Flttckiger's work is enhanc- 
ed by a series of well-executed engravings of various types of 
the true oinohonaa and of one of the plants which yield the cuproa 
bark. The first engraving reproseuts the characters, in stalk 
leaf, flower and seed, of cinchona succirtibra from an example 
supplied by the late Mr. Mclvor In 1876. I'ho second picture 
pourtrays cinchona calisaya, var. lodgeriona, “ nach Excraplarcu 
aus Java," the male and female forms of the blossom being care- 
fully distinguished, and the peculiar small round dots on the 
ledgoriana being prominently shown. In the case of this most 
viduable of all spemes there is a separate engra%iug, also from a 
Java sr^imen, displaying fully the character of the seed capsules, 
natural sbse and magnifled, the enlarging under the microscope 
revealing pubescence on the capsule. Wext com os a portrait of 
dneft^na lan^^olia^ also from a Java specimen, at ouco distin- 
guishable from ledgeriana, by Its niuoU smaller leaves and its 
much more olougatod blossoms and fruit capsules, the latter taper- 
ing more to a p^t than is the case with the short stumpy ledg- 
eriana seeds. The specimen of C. officiiuilu figured represents 
a twig from Darjeeling and indicates characteristics of leaf, blos- 
som and fruit, familiar to cinchona planters in Ooylou. Contrasted 
with this form ore the long bcan-liko capsules of cascartUa Jinrlo- 
carm (magnifoliii) copied from Karston's work on the Flora of 
ColumbiaN Finally, we have a figure of the principal type of the 
plants which, though resembling the true cinchonas in foliage, 
do not belong to thorn, but which yield a bark (cuprea) witli mnoh 
the same properties. The name of the plant fi^irod in Memljia 
pttduHCulaCa, the oinohona pedunoulata of Karsten’s Flora of 
Columbia. The foliage is wonderfully like that of O. q^fcinalin, 
but, after all is said and done, we do not believe cuprea bark is 
destined to supersede that of the true cinchona. The cliaracters 
of the two barks under the microscope, as figured in this volume, 
show very marked difference. For puiyosos of comi>arlson we 
have first a page devoted to figures showing cross sections through 
the youi^ bark of ci/tcArww (fcUimya, older bark of the same, and 
bark of V, lancifolia. The outside bark, the oells, the pores and 
other vessels and oonstituenta of the barks are shown in careful 
detail, and comparison proves the vast difference in the fibrous 
matter of the true oineboaas and that of cuprea bark, A large 
section of cuprea bark, given separately, shows in a still more 
striking light the structural difference of cuprea bark from that ^f 
genuine mnehona. To chemists, especially quiuologists and 
botanists, this work of FHlokiger’s will be of special value, while 
to the planter it is Interesting as well as useful from the large 
amount of information it summarises, and the well executed plates 
it contains of the leadi^ species of the ** Quina" plants, the culti- 
vation of whiob in the Eastern World daring the , past quarter of 
a century has advanced so rapidly that there can be little hesita- 
tion in asserting there are now more oinohonas in Java, India, and 
Ceylon than could be counted in all the forests of the Andes.— 
Otyhn Observer, 

SUBURBAN VILLAS. 

Suburban Villas and Residential Farms in Fatt^ivar, Mc^or 
Hi L. Futtf Bombay Political department. Educational 
Bocm^s Press^ Bycvbkiy Bombay^ 1883. 

Hajob N0Tt’s httle pamphlet is veiy carefully and neatly got 
upi The jflaus and estimates ore accurate, full and easily 
understood* In advocating a system of Residential Farms, Major 
Nutt does not preaxwe a sudden radical change in existing 
habits and customs. He hopen for a gradual and systematic 
Improvement among agriculturists, by moU and other lead^^rs of 


society interesting themselves in his proposals for estabiiahinrr 
suburban vUlas and residential farms, fallowing ore tfco 
advantages claimed for residential farms ; — 

AhVANTAOKS ANP EXMABKS. 

Saving in time, — is a fact Giat, in many instances, men 
and cattle have frequently to travel several miles to' their 
fields in the morning, and the same distance back in the eveniug. 
In this way much time is squandered, and the coolest portions 
the day are lost to agriculture. 

Saving tn it stands to reason that much vital force, 

otherwise available for the labours of the field, is expended oj^ihe 
mere journeylngs to and fro. ^ ^ 

Saving in xotar and tsar, — The agricultural implement would bo 
kept on the farm, instead of being dragged backwards aud 
forwards. ‘‘ 

Presei’vatioH of health, — The general health of the cultivators, 
their families, and their cattle would be greatly improved by tho 
free open air of the country. And, in like manner, the townspeople 
would be beuefittod by the fact of flocks and herds being housed 
for the night otUsidc instead of inside tho town. 

Presej'vatmi atUl local utilieaHon of manvre — hoik solid and 
liquid. — This a most important point, as will be acknowledged by 
all practical agriculturists. 

Better protection of the eropf.^l!ho iemor and his family resid- 
ing in the very midst of thoir fields, a view of which would bo 
obtainable from their own bouso-door, it is clear that tho crops 
would be better protected than if loft to take care of themselves 
so much. 

The necessity of fencing , — This would also greatly assist in tho 
matter of protecting the crops. 

Prevention oj accidents, — The coming aud going of herds being 
stopped, would reduce to a minimnm tho number of accidents 
wUioli now and then occur in densely-populated towns. 

Prevention of waste. — This is too obvious to require any special 
remark. 

Estates would he consolidated. — It is a common custom at present 
for one man to cultivate distinct plots of land far distant from 
eacli other. A compact form would obviate the waste resulting 
from such a custom. 

Enlatcs would he wi(hm reasonable '^control. — There is no 
disputing the fact that one of tho most crying evils of the present 
day is that cultivators ore allowed to take up more, much more, 
laud than they can properly manage. The amount shown in the 
plan accompanying would be quite sufficient for a single culiivator 
with his family, and would conduce to a higher or improved 
description of fanning. 

The moral to)W of the people would be raised. — The spirit of 
freedom would undoubtedly be encouraged, and tho love of 
“ hearths and homes ” fostered. 

Major Nutt does not propose to take a resident in a certain town 
or village and suddenly transplant him, his family, and agricultural 
possession's to some out-of-the-way “ jungly” place. What I propose 
doing, ho says, in the first instuuce is simply to invito any individuals 
BO disposed to occupy and cultivate suitably sized farms or holdings 
in close proximity to their native town or village — within a 
stone’s throw, so to speak, of their present place of residence — so 
that their connection udth their friends, the monoy-lcudors, tho 

rain-dealers, tho potters, the carpenters and others, would not 

0 uiterrupted in tho slightest degree, but continued as heretofore. 
In this way personal security would also be provided for, as the 
town or village police would at all times ho within call. Another 
objection which is of tho same nature as the above os regards tho 
idea of this agricultural change being instituted at once, aud iu all 
places, was that the nature of the lard tenure and payment of 
revenue would bo necessarily altered, to the derangement of 
existing custom. Well, all that need bo said on this point is, that 
whereas the expciimeut is only proposed In a very small way to 
begin with, no dorangemout to speak of, in existing tenures, need 
take place at all. 

I would cominouce operations in the immediate neighbourhood 
of towns and big villages, granting sites with frontage on a public 
road. 

The holdings should not be too largo, say not exceed 20 or at 
most 25 acres, of good culturablo land, with a substantial houso for 
a cultivator and his family, and suitable out-buildings for his cattle, 
implements, and general husbandry stock, including a commodious 
room or bam for storing grain. The houso should be situated in 
the centre of tho property, 

A good well should oe sunk close to the house. And a stout fence, 
planted with trees, should surround the estate, which would be 
approached from the public road. 

Plana and estimates are attached, from which It will be gathered 
at a glance how I would propose to lay out each farm. 

AGRICULTURAL BANKS <ko. 

We have received from Mr. A, P. Webbe a pamphlet on 
Agi'icultural Banks and supplemental legislation for a^icul- 
tural relief. Mr. Webbe’s suggestions are comprised Tn the 
following sumniaiy : — 

(1) Agricultural Banks to be officially hdtiated and worked— 
and subsequently transferred to private agency under due safe- 
guards. - 

(2) Loans to be granted to the proprietary, only on the ** Floating 
Cash C^*edU " system, which will harmonise irlth the practice of 
the village usurer, aud therefore fit In sympathetloally with the 
wishes and requirements of the agriculturist— with this radical 
difference, however, that a fixisd ot maximum sum if indeUtdmss 
only will be permitted the agrioultorlst. 
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(S^ 0)ily Jftud and bonfes oro to be mortgaged to the Bank. 
Snretiest oxm or more, with or without collate eeonHty ia the 
cate ma^ appear to demand." 

(4) Amount of loan (or ** Floating Caah Credit ”) to be deter 
mined by marketalde value of propeny ctr aotuarUd value of rent 
or income from the tamo. Substantial tureUet ^ augment the 
amount of loan. 

(5) Interest not to exceed 0 per cent per annum, and to be 
graduated to the extent of the property mortgaged. So that small 
proprletort too m^ht be accommodated with mieap loans* 

(6) Amount of loan and interest thereon to be offldally deter* 
mined. 

(7) lioans to be granted without formal mortgage, and without 
fees and other inoidental expenoes. 

(3) Form of application for loans to be oj/lciolfy prescribed } 
detailing number and area o! fields, ebaraoter and extent of build* 
lugs, mortgage, lien, Ac., on them, and their approximate valoa* 
tion. These, to the extent oficiaHy tested and verified, to oonstt- 
tute the mortgage deed and the basis of the loan. 

(0) The position of JirH mortgagee to be purchased, if practi- 
cable, and the amount so paid to constitute part of the ** Floating 
Cash Credit ’* authorise! 

(10) No »mnd mortgagee to be pennitted afttr the Bank has 
fiurchased the position of jlr$t mortgagee. Where the position of 
firH mortice cannot be purchased, or where there sliould already 
be a Mecond mortgagee, no loan to bo authorised. 

(11) Debte to be recovered officially for Banks and at their cost 
as if they were arrears of land revenue.” 

(12) ** Floating Ci)asli Credits” to be granted similarly to the 
tenantry, on two or more proprietary or other good sureties ; and 
similarly recoverable from the sureties, as if they were ** arrears 
of land revenue.” 

The scheme of supplemental legislation includes such points 
os the follows 

(1) State demand to be fixed for a term of 30 years, at 83 J per 
cent of proprietor’s rental exclusive of cesses ; instead of 65 per 
cent incltiHive of cosaos as now (See 3.) 

(2) All tenant right, os now understood, to bo abolished, 

(3) Rent to bo fixed by settlement olficor at periodical rexdsion 
of settlement. • 

(4) Rent subject only to following enhancements under author- 

ty ? 

(a) Enhancement 15 years after revision of Laud Settlement, 
up to one-sixth of rent fixed at such laud settlement ; when value 
of produce has augmented through rise in market prices. 

(b) Enhancement, when land has been improved by or made 
generally valuable at cost of proprietor. 

(.1) State not to share iu such enhancement. a 

(6) Routs subsisting for 15 years or since lost settlement to be 
now snhanoed on the basis of (4) a ; and those tliat have been 
slnoe oiihanoed more or less, to remain unaltered till next settle- 
ment, unless proprietor has improved (4) h. 

(7) Land brought under cultivation after revision of land settle- 
ment not to be subject to State demand or enhonoement till ensu- 
ing settlement. 

(8) But tenants on snch laud to bold at settlement rates for 
like class of land plus an additional charge (/'superior to such land 
in locality. Tenant and proprietor may come to agreement and 
record the same iu the Rlwonuo Courts— rent to hold good till 
next settlement, unless as (4) f>. 

(9) Crops to<be held hypothecated to proprietor as now. 

(10) Tenant to compensate proprietor for injury to land. 

(11) Tenant to be evicted under court sauotiou tmly foe non- 
payment of rent. But to bo compensated for unexhausted im- 
provements. When any. 

12) Hucceetling tenant, when any, whatever the interval of non- 
cultivation, shall pay only the same rent as tlio tenant evicted ; 
unless as per (4) a and (8) and (17) involving outlay by pro- 
prietor, 

(13) E«nt to be abated when land is deteriorated or area 
diminished through causes beyond tenant’s control, 

(14) Tenant can vacate witiiout consent of proprietor. 

(16) But 6 months’ notice to be given proprietor, or 6 months’ 
rent ]»id him without notice. 

(16) Tenants to vacate at 12 mouths’ notice when laud is required 
by proprietor— or to be compensated with one year’s rent. 

Notice to be served through Revenue authonties in all oases. 

(17) Evicted and vacating tenants (11) (14) and (16) to be com- 
peuMted for unexhausted improvements. 

(18) No sub-division of estates to plots below^ 16 acres to be 
permitted. Eldest surviving male or female relative or child to 
inherit, 

(19) Consolidation of dismembered estates into plots of 16 acres 
eaoh to bo efiected gradually as present holder die off. Eldest male 
or fem^e relative inheriting. 

(^) Partion of tenaiifs holdings not to fall below 16 acres. 
KlaAit surviving male or female relative or child inheriting. 

(21) Consolidation of tenant's holdings into areas of 16 acres 
each to be efifeoted on demise of present holders. Eldest surviving 
male or female relative to inherit. 

(22) Bevenne Department to possess complete jurisdiction in all 
matt^. Revenue Board to be final court of apm^l. All pro- 
ooedmgs in consolidaMon of estates an(l tenants’ holdings, to involve 
no cost to the parties concerned. Nor iu the resumption of estates 
by caltivating proprietors (See 16 and 17. } 

Kr. Webb contends and illustrates by instances that all 
tenant-right whlob makes the tenant a fixture, tends to the 
practical disposeessment and ruin of the peasant proprieiaiy and 
small land-holders whose numbers are annually increasing. It 
also tends to the exclusion of capital, and ultimately pauperises 
the tenants, 


The subje^its dealt with are carefully thought out and 
elaborated, and tbe pampldet forms a very noteworthy addition 
to the literature of tne problems dealt with. 


THE CATALPA : A VALUABLE TREE. 

S OME time ago, Sir John O’Shanassy oallod attention, iu the 
Legislative Assembly, to a celebrated American timber tree 
called €atulpa spsdosa. The Ministers of Lauds and Agriculture 
moved in the matter, with a view to procuring information, and 
have received reports from Mr. Gullfoyle, the Director of the 
Botanic Gardene, and Mr. Ferguson, Inspector of Btate Forests, 
Mr. Guilfoyle reports on the 27th November 1882, that the tree is 
said by many horticulturists aud botanists in America, where it 
is indigenous, to be one of the most valuable timber trees known. 
One writer, Mr. C. H. Miller, of Fairmount Park, Philadelphia, 
says *.— ** There is a fine grove of oatalpa in the park, 
some of thorn very large, one measuring 13ft. in oircum- 
fereuoe.” A Mr. Arthur Biyant, of Prlnooton, IlUnois, is said to 
have in his grounds a oatalpa of the spedosa variety raised, from 
seed in 1830, which measured in 1870 (stump high) 3lt. in dia- 
meter. Other of the trees in South-Eastern Missouri measured in 
I 1866, 3ft. and 4ft. in diameter, and 50ft. to a limb. In Indiana the 
trees reached a diameter of 4^ft. From one tree a limb was out off 
45ft. from the stump, a section of which was 8ft. long and 12tln. 
iu diameter at tho small end. A Mr. Barney, of Ohio, reported 
that a catalpa gate-post hod been taken up, after being 46 years 
in tho ground, aud was found as sound as on tho day it was set, 
no signs of decay being visible. Catalpa timto used in a stockade 
in Indiana had been found perfectly sound after being nearly 100 
years in the ground. Similar particulars are given as to otlicr 
pieces of this timber which have remained sound after being in 
use about 100 years. Ono log, after lying across a stream nearly 
100 years, was cut into perfectly sound boards. Professor John 
Collet states that tho tinil)er is univoi’solly accredited with wonder- 
ful power to resist decay and time, and that after diligent inquiry, 
ho had found no one willing to say tho Umber was liable to rot. 
Auothcr writer stated that no decayed oatalpa toga were ever found 
in swamp'j. The tree thiovo in France and Germany, and in 
protected {K)8itioDs in tho South of England. It grows rapidly, 
and tbe wood is remarkably light, fine in texture, and capable of 
receiving a brilliant polish. The bark was said to be tonic, 
stimulant, and antiseptic. The tree can bo readily raised 

from Bonds, and cuttings, and in this climate the seeds 
should be sown in September or October, and the cut- 
tings planted out of doors in Maroh or April. The tree has 

been of rath or slow growth in the Botanic Gardens, tlie largest 
Hpocimon, although upwards of 18 years old, being only about lOft, 
or 12ft. high. That tardy ^wth was doubt&ss due in a great 
measure to the poverty of the soil. The tree would not bear 
mch exposure to strong winds, and delighted in a loose and toler- 
ably good soil. Tho present st^k of young plants in tho gardens 
numbering some 30 or 40, averaged from lit. to 2ft. in^lmight! 
and were raised from seed supplied by Sir John O’Shanassy. 
Subjolneil is Mr. Ferguson’s report 

“ State Nubsery, Maoej>on, Nov. 27, 1882. 

have the honour to acknowlege the receipt of your 
letter of the 24th lustaut, re catalpa tree (jipeeiosa. ) 

“ 1 have the honour to report that I received from the late 
Secretary for Agrloultiive, in 1880, a package of seed of the above 
tree, and beg to inform the honourable the Minister of Lands 
that 1 have hero about 1,500 plants that have been transplanted 
into nursery rows, most of which will be fit for planting out per- 
manently In tho forest during the .coming autumn and winter. 

“ Tho Catalpa speciosa is i native of the SoutUorn States of 
North America, where it grows to a moderate-shied tree, seldom 
being met with more than 60ft. iu height, with a medium trunk. 
Wiien in flower it is a grand sight and like its congener, Catalpa 
bignonioides, of our gardens, is much admired for its largo foliage 
and l>eautiful flowers. 

** The timber of speciosa is much sought after in America for 
piles and posts for fencing, and has been found to last for many 
ears when subj^'cted to damp and marshy places, where other 
inda of timber have perished. 

** Binoe its introduction to this colony, I find it to be a tree of 
rapid growth, well suited for a dry country, and I have no doubt 
when it becomes better known it will be extensively planted. 

About 260 trees were raised In the State nursery at Longeron* 
ong in tbe Wimmera district, and during last season 1 had them 
tiunsplauted into nursery lines, and th^ arc growing rapidly. 

The CcUalpa speciosa, like the Paulotnki, walnut, ash and 
other deoiduoui trees in this locality, arc liable to get cut up by 
spring frosts, and I intend next hcusou to make a permanent 
plantation of the catalpa iu some more suitable locality in the Btate 
forests. 

** I have Ac., 

FiBotrsoN, 

** Xnipootor of State Foreats. 

» To Ai Uomfft Ut Imih Mdboar&|9»” 
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Mr. H. SdvroU, C)ollector of Trichinopoly, writoa rogwding the 
PaobaimaUl HiUe t— 

Wild been are found in thU dietriot, chiefly on the Paohnimalai 
HUle. There are three varietios of them, viz,, the Kathaudali the 
Pond, and the Slru or moequito beo. 

The first (Katbandai) i« the largest boo, being about an inch in 
length and half an inch in diameter. Its ating la very painfoU and 
eometlmea reeulta in death. These bees build their neats in 
orevioeB of rooks. To collect the honey a man is let down in a 
. basket or a ladder foatened to a ro{)e. He kindles a fire under- 
Death the hive, which either stifles or drives away the bees, and 
then coUeeti the honey in gourds slung round his waist. The 
uesti, which are sometimes as large as 2 x 2 x J yard, are said to 
contain from 4 to 12 Madras measures of honey each, a measure 
weighing 4} lb. 

The second variety is about half an inch in length. It has a 
sting, but It is less painful than that of the first kina, and not at 
all dangoroua. It builds its nests gonorally in hollow trunks of 
trees or on their boughs. The nests are comparatively small. 
They yield from 1 to 4 measures of honey each. There is no 
diiflcttlty in oolleoting this honey. The bees can be driven away 
by holding a torch under the liive or by striking the comb with a 
stiok. 

The third and last kind is the mo8(]^uito bee. It is about twice 
the ilse of an ordinary mosquito, and la inoffensive. It builds on 
trees and in the eaves of houses The nests are very small, and 
yield only from 1/16 to J measure each. 

No reliable information is available as to the quantity of honey 
roduoed in the district. The Hub-Assistant Conservator of 
bresta gives it os 350 Madras measures a yc4ir for the whole of the 
Paohaimalal Hills, while the head Assistant Collector puts it down 
08 800 measures for his side of the Pachalmalais. I think 500 
measures may fairly be taken an the annual yield. The hill people 
sell their honey at about 8 annas a measure, and It is re-sold in tho 
bazaars at about a rupee a measure. It is obietly used for 
medicinal purposes. It also servos as food on festive occasions, , 
being mixed with fnuts, &o. 

There is no honey exported from this district. On tho other 
hand, it is said to be brought hero for sale from Madura and other 
distriots. 

The firat or tho Kathaudai variety is not in my opinion capable 
of being domesticated. The second and third kiads, which are 
found not only on the hills but also in tho plains might, I think, be 
domesticated. But I doubt whether the natives could bo easily 
^rsuaded to take to bee-kcoping as is done in Kuropeaii countries. 
The demand for honey in these parts is not great, and the juice of 
sugar- oano, which is abundant, supplies the plaee of honey os far as 
tho sweetening of food is concerned. They have, moreover, a 
prejudice against bees, and they consider it unlucky to have thorn 
near their houses. Probably the prejudice arises from the natural 
dislike to being stung. 

The following extract is from a letter from tho Temporary 
B^uty Collector of North Arcot to the Collector : — 

In both the talooks (ChittooranJ Caudragiri) of my division bees 
are not domesticated, and honey is takem from wild bees only. 
There are four varietios of bees, r/z . — 

(1) Pedda Eaga (largo boo, which is of black color). 

(2) Pulla Teneega (dun-colored bee). 

(3) Thorra Teneega (bee which hivc.s in tho hollows of trees.) 

(4) Masara Eagu (grcy-colored bee). 

Tlie first or the Fodda Eaga hives on tho tops of hills ; the 
second (Pulla Ttfueega) on tho boughs of trees ; the third (Thorra 
Teneega) in the hollows of trees and in the cleffca of rocks ; and tho 
fourth (Masara Eaga) in the hollow of treos, in walls, and in the 
clefts of rocks ; bees make their hives during May, .Tune and July. 
Honey Is extracted from tho hives of tho hoes of the second, 
third, and fourth descriptions by tho process of smoking. The hives 
of tho boo called Pedda Eaga, which arc made on tho tops of hills, 
are generally inaccessible, except to tho skilled Krulcvt (hill people) 
who extract honey from them by means of Mders and smoke. A 
bamboo ladder is let down, fastened to a x^cg ou tbe top of tho hill, 
and by means of this ladder one of the Knilos gets to the hive and 
extracts the honey, while others, from below, drive the bees by 
means of smoko from a lighted bundle of timtehiug gross. The 
man covers himself with cumbly to avoid tho sting of tho hues. No 
information Is available as to what distiuotiou there is between the 
bees hero and in the cold climates. 

With the excoptitm of the Masara Eaga, the other classes of bees 
do not remain permanently in one place. The sting of tho Pulla 
and Thorra Teneega is not villainous, while the Masara Eaga does 
not generally sting. In the cose of the Pedda Eaga, unless about 
10 or 20 of them collectively sting there is no danger. 

The quantity of honey produced annually in the Jungles of the 
Chittoor Talook Is estimated at about 4 mauuds, while that pro- 
duced in tlie Cliamala and Panapakam Forests of the Chandragiri 
Taluk is estimated at 10 maunds. Each hive does not prodii^ 
more than 2 pollums of honey. The price of a maund of hor^^y ia 
between Rs. 2 and 2-8-0. , t *1 

About 3 or 4 maunds of honey is annually exported ironi tue 
Chandragiri Taluk to Nellore, Madras, and Kumbakonam, and the 
rest is locally consunied for medicinal purposes, when no honey 
is available here, it is sent for from Ma(Uas m small quantities. 
Honey is not usually consumed as an article of food. 

M# Stuart, Acting Collector of Nor*^ Arcot, also forw’ards a 
precis of reports received from Biviw^i'o-i Otticors and Tahsildars, 
which may bo found useful. It is therefore appended 

I. Oeneeal Potim PEPurY Collector. 

(A.) Tdii(ih% of Polar and Wandiwash and Arni Biv/s Ion. —Only 
a small quantilgr of honey is produced in this division. It Is sold 
in the local matkets at 6 annas a vise, There is no exportatioui the 


local supply being barely saffioient for the demand. Jhcro is, 
however, no importaHon. 

(B.) Thence is no domestieation of bees in this division. 

There are four kinds of bees in this division. Their stings are 
very dangerous, and the honey can only be obtained by the Irulars, 
a iWld jungle tribe. Their method of doing this is to strike the 
oomb with a stone or spear, whereupon tho honey runs out into 
pots m*oviouBly placed unde^eath. 

(C.) Of the bees found here, throe kinds are very wild, and any 
Attempt to domesticate would only prove fmitloss. The fourth 
kind, however, called from its small size the Mosquito Bee, which 
builds its hive in ruined houses and the hollows of trees, might bo 
domestioateii with a little oaro. The quantity of honey in a hi vo 
of these boes is very small, and is sour to the taste, owing to tho 
bees gathering it from tho flowers of the murgosa and mango trees. 
It is often given to children in the belief that it will make them 
able to talk at a much earlier age than usual. 

II. The Temporary Depoty Collrcjtor, 

(A.) Taloi>k» qf Chittoor atkl Chandragiri and Tirnpati IHvi^ 
sion. — The Chittoor jungles produce about 4 maunds, and the forests 
of Chamala and Panapakam, in Chandr^iri Talook, about 10 
mauuds of honey per year. The price varies between Ks. 2 and 
2'8-0 per maunu. About 4 maunds are annually exported from 
Chandragiri to Nellore, Madras, and Kumbakonam. Tho remain* 
der is oonsumed locally for medicinal purposes, and occasionally 
as an article of food. Hmall quantities of honey are brought from 
Maclras when tho local supply Is exhausted. 

( B. ) There are four varietios of bees Ui this division, but none of 
them are domesticated. 

(I). Pedda lijaga. — These bees build tboir hives on tbe tops of 
high rocky hills. Tlie jungle tribes extract tho honey from tbs 
combs in tho following maimer : A bamboo ladder is fastened to a 
peg on tho top of tho hill and let down the cliff on which the hive 
IS built. One man descends this la<ldor and gathers the honey, 
while others below drive out the liees by smoldug them. There is 
no danger from their sting unless 10 or 20 of them attack at tho 
same time. These bees do not hive permanently in one place. 

(2.) Ptdla 7Vrtm;/r, a dun-colored bee, which hives ou the houghs 
of trees in May, June, and July. Tho honey is obtained by tho 
smoking procoas. Like tho above, they do not remain i>ormaneutly 
in any oiio place. Their sting is harmless. 

(3.) Thm^m ---These boes hive in tho clefts of rocks and 

the hollows of trees in the months of May, June, and July, and 
the honey is extru'^'tod by the smoking process. They do hivo con- 
tiuually in the same place. Their sting la harmless. 

(4.) Mami'd Mngn o?‘ (yrey-cDiom/ Ber,— They build thoir hives 
in the hollows of trees in tho months of May, Juno, and July. Tho 
honey is extracted hy the smoking process, and, as a nile, the bees 
<l() not sting. These, unlike the foregoing varieties, generally con- 
tinue season after season to hive in the same plaoc. 

((’ ) There are no bees in this division likely to prove valuable if 
domesticated. 

HI. The Bkhctty Tah.«hldab ov Penoanub, 

(A.) Puu-fjaitur Divuhn. — About 50 maunds of honey are ob- 
tained yearly from tho jungloa of Avulpully and Kllapatla in this 
zomindari. It is sold at Ra. 2 per mauud, and the supply is sutfi- 
cient only for local requirements. 

(B.) There are five kinds of wild bees found in this division. 

(1.) Para Tenmja, — This species, which is the largest found, 
hives on high and inaccessible rocks. The yield of a hive, which con- 
aiats on an average of four combs, varies from 2 to 4 Madras mea- 
sures, tho Irulars driving tho boos from tho hive by smoking them, 
Their sting is very painful, and has oocosionaBy proved fatal. 

(2.) Taahi Teneega or Pntta species build their 

combs in the hollow trunks of troes^ ^U'cvicos of rooks, ant-hills, 
and the walls of nuiuhabited if flowers and water are 

suiiiciently near. This bee is of a reddish black color. The yield 
of a hive varies from 1 to 4, -iladras measures. The bees can be 
driven out and the honey fidton by merely shaking the hive. 

(3.) Konirna Teneega or {2) Junfi YVitarj/a. --Those bees hivo iu 
bushes and on the biniiches of trees. It has a black bead with a 
grey body and wings. Only one comb is built, and the yield, 
therefore, is only about a quarter of that of the 'J'hala Teneega, 
What it lacks in quantity, however, Is made up for by the superior 
quality of the honey, which is the sweetest, clearest, and thickest 
of all. 

(4.) Jitta Tenee(fa,^TUi» is the next in size, It hives in bushes 
and on the branches of trees. Tho honey is good, but the yield ia 
so small that it is not worth the trouble of colToeting. 

(5.) Munara Tenr^gu.~-^Thiii iB tlio smallest in sizeandrosem- 
Ploff a mosquito. It builds its hive in walls, under stoves, and in 
«nall holes in trues. Tliehonay is very sour to the taste, and tho 
yield is very small. TJie wax alone is collected. 

lY. Titk BfirUTV Taustldar of Kanoundi. 

(A.) Conaidorablo quantities of honey and wax oie obtained 
from the jungles near the vdllagos of Kangundi, Noolaguuta, Adivi, 
Boodugur, ami Ohaduinoor. The season when tho bees are most 
active 18 during the south-west monsoon, from May to August, 

Tho best honey is that made from tho flowers of the Poccnala, 
Ycrracheokie, and VepjMila tress ; that gathered from other wild 
flowers is much inferior in flavour. The yield of the whole divl- 
Sion is now only about 56 mauud.s. Prior to the present reckless 
felling of his forests by the zemindar, tbs yield was about iOO 
maunds. 0 If this system of felling contiimes, it is to be feared that 
honey wul cease to bo produced at all in this division. The local 
price is from Ra, 1-8-0 to Rs. 2 per maund, but in Madras and 
Bangalore, to which places a considerable quantity is annually 
exported, about double that price can bo obtained, Much of this 
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export** hooey, however, oowirteMolly ol hoow jadjoMery. 
The honey la aenoreted from the wax either by elmply aotfeenitg 
the mixture In a doth or by mixing It wia» water. The honey 1» 
then boiled to prevOBtite going 

(B.) There are fomrklnde of beee found la thiedWeto. 

(1.) KmdM SVtwepn,* blaok bee almoet an taoh long. They 
build their blvee In the orevleei of rooto. The yteM of honey from 
a comb variee from 2 to 4 full moaonre*. and l*.«f venrgood quality. 
The honey i» oolleoted ' from the hlvn by the ordlnairy imoklng 
prooee*. The eHng of thli apeolea It very painful, and baa been 
Known to oeuee death. , . ^ . , l , 

(2. ) O'hotluga Bttga or Thorrm Saga, a bee of i to 1 an Inch in 
length, and of a red and blaok color. Theee bee* build their combe 
In Uie orevloee In the tninke of ttaee. The yield variee from i to 1 
meaattre, and the honey la much anperlor to that of the laat-mm- 
tloned eneeleo In eweetneea and flavour, but ie Inferior la eoltdlty 
andoloameee. The mode of taking the honey le vary elmple t the 
beae are driven ont by etadking the hive with a light awltoh, and the 
eomb can then be taken with eafety. 

(3.) Komma Bagn. These balm their oombe on the branohee of 
trees, and excel all others in the eweetneea and f (agranoo of their 
honey. The yield varies from 1 to 1 meaenro, and the honey la 
collected from the hive In the same wayastliat of the last-men. 
tloned species. . . .. . 

(4.) hTosurn Boya,— These buHd their combs on the eaves of 
honeea, and sometimes on small boughs, Tho honey U of a very 
Inferior quality, and tho yield Is loss toan a quarter of a mewure. 

(C.) Beeaarenot In thi» dlvUkmi ftud there ap- 

pear# no probability of their being to. 

Ve The T^usildab of Velloke. 


(Ae) 1^0 information given. 

(B. ) There are atven kind# of beea found in this talook. 

(1.) Periya Theae build their hivei on high rooky 

hllU, nnd will attack tcwpaieei# very fiercely. Tho beea are smok- 
ed out aud the honey then taken. 

(2.) Kurumbi 'I'heao build their combs on the big 

branobes of trees. The honey is obtained by the smoking process. 

(3.) Thodtiga —These hive in the hollows of trees ; they 
will sting If provoked ; and the honey is oolleoted by the smoking 


process. 

(4. ) Kombn The^ik —Build their combs on small brauohos of tieee. 
(6.) Kotu T’Asai.— Hives on walls. 

(a») ChUUii Hives on bushes. 

(7.) JCappu yAsni.— Hives on maize crops, 
iC.) Bom are not domesticated in this tuook. 

above extracts exhibit the principal information that tho 
Board have been able to obtain. 

R. SEWELL, 


The rolling procens, which iblloira mt. 1e iti tome igMw 
carried out by maobinery, and thereby much labour ie sav^ ^ongh 
perhaps not Mtogetber tO'Ihe behs^ OT ihe leaf. We wul, ^ere- 
lorc, keep 4o the old plan. "A hnndredwd^t of thn wifneted 
leaf is dven out to every three and if the leal be sitnottbnt 
It wiU take them lour or five houn to toll ttkfs prowady : the work 
is hard imd e*hau«tog, and very^oftwithe men^gw as eaHy as 
3 A.sr. to get it Well over before the greathecfit Of the day comes on. 
Each iokan takes as tnuoh at a time as he can gmsp arid ccmrmdently 
cover with his hands, then with arms and hands he gives a sort of 
rotatory movement to the leaf, which he presses with the ^ms 
and heels of his hand, and deftly ^rathers together with his fingers, 
working the mass so as to break ml the oetls of the leaf and free 
the sap, and at the same time to give It that Curled and twisted 
form peculiar to manufactured tea. When sufiloiently'inaiiipUlated 
the mass leaves the hmid in the shape of a ball, and la placed to 
ferment in baskets^ 'which will h(dd Shout 2 owt. eabh^ used and 
covered with damn blankets. 

The amount of fermentation lihe leaf is a matter of great 

importance, and requires in its tegnlatlcn much judgment and 
experience t the process can be checked or encouraged at the will 
of the planter, whose object is to produce a leaf of a bright odour, 
like a new penny, which is also the colour tho finished tea should 
have after infuimn. 

When the proper amount of fermentation has been obtained, the 
balls of leaf are taken ont of the basket, broken up, and thrown 
into metal pans, to bo cooked over a gentle fire. This at once 
checks ana stops the fermenting of the leaf, and makes it softer 
and more pliable for the second rolling, which is generally neces- 
sary at this stage. The leaf Is from this time called “ ^a,’* but 
it would seem ^at It Is not vet quite a finished article : for even 
after panning, the colour of the newly-manufaotured tea Is liable 
to change, booming, as it is thought, oxidised by the action of 
tho air. It is the planter's business to see that one process of 
manufacture suooee^ another as quickly as possible, and irnme- 
diatoly spreads the now tea on baml^ mats, or sheets of sine, and 
places it in the hot sun, which quickly dries up into the tea all tho 
remaining sap, fixes the twist, and adds a bloom like that on a 
dried raisin. To prevent the piMsibility of the tea becoming sour 
aud any loss of aroma from exposure, it is, after a short exposure to 
the sun, taken to the long, narrow firing-rosms, which run along 
the side of the factory, aud plated in wire-gauze trays, holding 
al>out 2!b each of tea, over charcoal fires, which are contained 
in long narrow troughs of masonry, about two feet high. “ , . 

1001b of tea to be over tho fires at one time In these 2ti 
trays, it would require an hour aud-a-hall to dry tho tea sufficiently 
for poking, and as space is Umitod, the tea is usually fired to such 
an extent as will prevent its turning sour, and finished off after- 
wards. 

Bobtikq fob Mabxet. 


Acting Sub-Secrotary. 


SELECTIONS. 

INDIAN TEA. 


( OonUnutd from pag€ 60 , Tof. VII L) 

PiCKINO, 

T he sap begins to rise in March, and by the middle of April 
the first flush or picking comes on, and every available man, 
woman, and child in the n^il^bourlng villages is hunted up to 
reiuforco tho permanent cooms of the establishment. A man and 
a boy per acre are required for a garden in full yield, at Re, 4, 
Bs. 3, or Re. 3-8, a month respeett/ely. On a jjarden of 600 acres 
there would, therefore, at times be the »espoiislbUity of 1,000 coolies 
on the head of one filuropean, who has hiioself only to rely upon 
lor good management ana efiBoiont work. Th« flushes oontmuo in 
greater or less strength and vigour from April to the end of Octo- 
ber. A long, succulent sboot runs up of lour, five, or even six 
loaves, and from these three or four are taken as the case 
may be ; the whole shoot, stem and leaves, Is picked off by 
the fingers down to the leaf which is left to shelter the bud from 
which the new flush is to spring. At times tho growth is so rapid 
that by the time the pluckers have been round tho whole garden 
in the course of two or three weeks, aud have, with nimble 
little fingers of both hands at work at the same time, taken off 
all shoots that are then ready for plucking, now shoots have Came 
to perfection. It is astonishing how few mistakes these pluokehi 
make ; they become such adepts at tho work that it is very seldom 
that too few or toe many ready leaves are picked from any partl- 
oulor sboot. 

Pbkfabation of tub Leaf. 

Buring a good flush some 5,0001b a day of leaf will bo plucked 
on the plaatation, and when it is brought to tho factory, if it be 
Intendea to make black tea from it, must all be Spread out in thin 
layers to wither. The planter's ingenuity, after all his floors and 
tables are covered, ismucli exercised to contHVe surface for this 
nocessaty process. High rocks ore oonstructed, atid divided by 
thin slips of wood or wiro, 40 as to form lofty stands for series of 
light bamboo trays, which contain the leaf. In this w^y the air 
circulates among the bright, freSh g^en leaves, and what was life 
to them whilst tiaey were on tho bushes now brii^s deeay, and by 
the foUowingmorniiig the day's picking is chan^l to a dark green 
cwour, and the crt«p leaves hato Become wtihwed, soft, and 
pliable. 


All that remains is to classify and sort the tea, and to pack It 
for market. A certain amount of olassifioation has been going on 
during manufacture ; and the larger and coarser tea con be 
separated from the mass by sifting it, but after that tiie tea has to 
be shaken out pound by pound on to bamboo trays, and sorted by 
the quick fingers of boys and girls, who, whilst they separate 
the various qualities of tea, pick out all useless and foreign matter. 
This is a long and tedious work, aud, to the uninitiated, seems 
hopeless. 

Each estate keeps its own sawyers, carpenters, and smiths, who 
cut tho trees from the forest —which the planter should always bo 
careful to include in his land parchases — saw the planks, aud make 
the chests in which the tea is packed, and which, lined with sheet 
load, arc sent off to Calcutta or Loudon. The season’s tea is sent 
in as few consignments as possible, to scours uniformity of appear- 
ance and taste to tho various * * breaks/' 

Now comes the Indian tea-planter's great di6Sculty. He has laid 
out oousiderable capital in land, in planting, in cultivation, in 
manufacture. He has worked har^ honestly, aud conscientiously 
to produce a genuine and pure article ; and now ho wishes to sell 
his production, which those best able to judge pronounce to ht equal 
at least to the very best and purest teas grown in China ; but 
the brokers tell him that these and inferior China teas have so 
long held the first place in the markets of England, and that the 
pubiio have been so impressed with the notion that no other tea 
can bear eomparison with them, that they have the greatest diffi- 
culty in procuring a fair trial for his tea. Tho Indian planter 
finds that the vast quantity of China tea which is annually finport- 
od into England, and tho ^mrlety of quality and flavour umloh 
these teas possess, together with the facility afforded for mixing 
growths of various dUtrioti and different qualities of teas, so as 
to meet the taste of the English consumer, have vitiated that tMte 
and rendered the pure, unadulterated, unmlxed, an4 wholesome tea 
of the hills of India, an unknown, and, consequently, unappreoU^- 
ed, article in the Engli^ markets. It very soon beeves plain to 
hl«a that his Interests are sacrificed to those of the retail deajier ; 
and Uius, when teas of widely different value, of flavour, of 
season, of growth are imported in enormous quantities, the 
t^ptetion v> mix them, so os to force the oonsutn^on of low- 
priced tea at sach a price as should of right only be commanded 
by those of tho flavour and growth amongst them, Is altnost 
irresistible by mereOatUe morality. 

As most of the Indian teas are of remarkable strength fkttd fUvonr, 
they are lamely bought, nx>fc to soil iu their pure state, b«t\o mix 
with greatly inferior teas j and order to keep an open nnurket for 
these mixed and adulterated teas, tUo public, m many instances. Is 
allowed to believe tkat‘ Indian teas are unfit for disking in their 
pure state; and the Indian planter finds that riiis Interested and 
persistant misrepresentatioii Utadids in the way . every ^hnnest 
attempt on his partto Introduoe tO'pubUonotlseemSMMeMen^ 
te the very best j^uosnfOU^ Asheki^millll^ (that 

his tea should be tegeiraed only M an nrtiole to giving gnd 
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flavovir Inteior Chin* IwiM, imd $m h« believeii Us tea to be 
wortby of ttwvety Ug]i6it. ylae« in the pahlic estimation, an4 that 
the peo^ of Bngia^ can only rarely, as things are, taste the tea 
of we Kaagra and other hill districts, he now detenninad to 
be,, as far as possible, the saLesman of his own prodnee. He is 
enoOamged to do this because though the taste for Indian tea is 
shown to be ttK^roasing by the fact that so many dealers oompsra^ve- 
ly now profees to srilit, an Axiglo-lndian on hJs return home very 
seldom finds that, even in these shops, be can get the same kind ' of 
tea as he drank with so muck relisb in In^. It is only in some 
unknown slip of a shop, or a room, where little attempt at publicity 
is made, that he can buy the real artiole he wants, out of the ohest 
in whioh it' was originally peeked, in the garden in which it grew. 

The plantar believes th^ if he comes Umsolf to Bnglsnd, and offem 
the punlio the produce of his own garden in its pure unmixed state, 
he wilt soon run John Chinaman’s mixed and artificially strengthen- 
ed rubbish out of the market, secure his own intereste, advance the 
prosperity of JEndia, and weadily command from the English public 
that support to which ali honest trade is entitled. He wiU ^ at 
hand to ^ord any information possible regarding the cultivation, 
manufacture, and sale of his produce, and ifit be true, that from any 
cause the present system works neither for the advantage of the 
producer nor the consumer, it Is only right and reasonable that ho 
should use every proper and legitiznate means to improve matter 
without being oontidered guil^ of any unseemly or unfair com* 
petition with wholesale or retail tradesmen, Chronicle, 

THE SUGAR INDUSTRY IN THE FAR EAST. 

O NE of the most interesting branches of commercial history to 
trace is that of the growth of the sugar trade, from Its first 
rude beginnings away back among the mists of time, down to its 
present onormous development all over the world— a development 
whicli last year In the United Kingdom alone, with a population of 
35, ,300, 000 souls, reacho<l 080.208 tons, of su^r, — giving an indhd- 
dual oonaiimption of 62 ‘77 lbs. ; and of molasses 12,672, tons, or 
•801bs. per head. • 

According to Dr. Mosley, the great authority on the history of 
the su^r industry, the first notices we Imvo of sugar arc from the 
pens of Pliny and Dluscorides, the latter a sort of army surgeon, 
who accompanied the Roman legions in tho first century of our era. 
AVhat their description simply amounts to is that it was a sort of 
concreted honey found upon oaues in India, of tho ooniistency of 
salt, and, like it, brittle between the teeth. It was used at Romo 
as a medicine. Now, as tho art of refining sugar and of making 
loaf-sugar was not knovm until the end of the fifteenth century, 
it has been vei*y naturally conjectured that tho sugar referred to as 
being in use at Home, is no other than the sugar-candy of one’s hoy- 
liood, the ai't of making which has boon known In China from 
a remote antiquity. It is further known that large 
quantities of this article have for many oonturios been 
exported to India, aud that from thence, small quantities wore sent 
to Rome, As, at least, showing the wide diffusion of tho article, 
we may mention that so late os forty years ago the boautifnl white 
crystals of Chinese sugar-candy wore U8o<l for domestic purposes, 
to tho almost total oxcluaion of every other kind of sugar, by the 
Europeans at the ^ different settlements of tho East. Canton was 
not only a great tea and silk port, but, in possessing this monopoly, 
was, as times went, a great sui^ port, the annual export amount- 
ing tp the respectable figure of 10,000 tons. 

It will thus be seen tliat the successful introduction of tho sugar- 
refining industry into tho colony had, ifrwe may so put it, some- 
what 1^0 a historical warrant to authorise its introduction ; an<l 
in saying this we do jiot in any way detract fi-om the credit of those 
bold spirits who worked so hard aud lost so much in placing it sn a 
workable basis. As Hong^-Koug, since its cession, has gradually 
absorbed whatever of the Canton trade that did not go to the treaty 
ports, it is natnral to txpeot that it should also have a share 
m its sugar export, and with its greater facilities more than 
take up the position that Canton once held os one of tho principal 
centres of distribution of refined sugar for the East. With sugar- 

S r(^uoing countries all round us, sugar onght to become a staple iu- 
ustry here. Prom the statistics published by the luapeetor- 
Geueral of Customs at Shanghai, and from other sources of iuforma- 
tion> we learn that the cultivation of the sugar-cane, and the 
rough and ready refining of sugar, Is moie than ever seriously en- 
gariug the attention of Chinese farmers and capitalists on the main- 
; thus hidicatiug that in spite of all drawbacks there incident 
to supb an industry, it possesses within itself all the elements of suo- 
oesa. The native appliances for crushing the cane are of the rudest 
construction, and are propelled by animal labour, usually from four 
to five small oxen. The iulee, after being collected in a receptacle 
in the gi^ound, which holds fiom twenty to thirty gallons, is re- 
moved by hand to the boiling pans. These boiling pans are made 
of cost-iron and are manufactured at Fatshan, near Canton. The 
principal varieties of su^r made are the candy, tho green, and the 
clayed sugars, of which the first and last are largely exported. In 
all the three deaoriptioiia, the process seems to bo tedious, uncer- 
tain, and wasteful, involving a vast amount of human and aniniM.! 
labour* The endeavour to get rid of such hampering conditions, 
together with a desire to have freedom from offlcml Interference, In 
a kirge measure explains the erection of the refinery by a Ghiueae 
Company at BowHngton, Bast Point. 1'he maohineiy ror this con- 
cern, wo heHeve, is supplied by a well-known Greenock firm. It 
possesses tho latest improvements, and has cost £50,000 sterling. 
We kam that, with the exceptions of tlio manager, engiueer, aud 
one or two others, it is entirely aCblneso spoculauon, and altogether 
under their control. 

The causes which at present arc militating so disastrously against 
sagar«refining in Bngland and Franosi we imagine^ will ultimately 


oonduoe to the prosperity of sugar-refining abroad^ especially in the 
East. Germany aud Austria, in particular, it la well known, ore 
bolstering up at the expanse ox their ratepayers and of other in- 
dustries, the mauufaotnre of beetroot sugar, by a system of boun- 
ties utterly subversive of all principles of free or fair trade. The 
only remedy for this state of things, as far as can be seen at nrcsent, 
is the reduction of ail intennediate profits by the transfer of all pro- 
cesses connected with refining to sugar-prpduolng localities. If 
this is the remedy, aud facts tend to show tnat it is, tlie consequence 
will be the removal of Bnglish capital to the souroett of production ; 
and it must be conceded tliat nowhere is there such a combination 
of advantages as are to be found in China aud the Philippines. In 
the first plane there exist all suitable conditions of climate and of 
soik labour is cheap and abundant, refining from the cane Is speedi- 
ly and less expensively effected than from beet, Ac., and no other 
eacchariferous plant surpasses the oano, In tho purity of its Juice, 
in its extraordinary vitality and in tho prodigality of its yield, and 
last but not. least the constant, almost daily, oommunioation 
with tl\e principal sugar-consuming coautries by lines of steamers 
proceeding to both hemispheres. 

That we have an undoubted advantage in possessing abundance 
of cheap labour is borne out by tho fact that thf sugar* producing 
countries of Hawaii, Domerara, tho Mauritius, Cuba, Natal (^aad 
North Queensland, if we mistake not) have, all in turn and at 
immense expense, imported field hands from these shores. Even 
the iutroduotlon of Cninese labourers does not solve the difficulty ; 
for the Chinaman who lias a genius for retail shopkeeping, the 
moment he has capital enough, turns his back on all field work, and 
sets himself up in a store In the neigh houriiig vlllago or nearest 
town. Nay, more ; further oompUcatious await the planter and the 
mill-owner from tho coolies they have introduced. Referring to the 
introduction of Chinese labour into Hawaii, Mr. Thrum of Hono- 
lulu remarks: — "The very large influx of Chinese during the 
early part of the year afforded no apparent relief to sugar and rice 
planti^ions in modifying the rates of wages, whlsh have materially 
advanced since the workings of the treaty were eutere<l upon, as 
they (tho coolies) were found to bo under sworn secret society obli- 
gations to maintain rates or figures fonnd existing ; aud to secui’# 
sufficient to break such a monopoly would be to endanger our com- 
mercial relations aud lose our autonomy.” We may remark that, 
notwithstanding the troubles that affiict the Hawaiian sugar-planter, 
he has been doing very well. Tho sugar exported to the United 
States was calculated to be 45,250 tons— -not a bad output for a 
group of mountainous islands of an area not much larger than 
Yorkshire.” 

From the troubles we have mentioned above, employers of labour 
in China and our nelglil>ourB in the Philippines are happily to a 
groat extent exempt. The teeming millions of unsklllod, badly -fed 
labourers rmdor combination autong this class next to an lmi>os8ibi- 
lity, aud they are not adverse to emigration to tho Philinpines. 
Our local line of steamers render the exj[>euses of specially ouartsr* 
ing vessels for emigrants unnecessary ; and the Spanish Govern- 
mont, if we know it at all, is not a Government to stand any 
nonsonso from sooret Hociotios or trades-union obligations. ^V}len, 
in tho present condition of sugar-growing and sugar-refining In the 
Philippines, we find that Manila sugar In the New York market 
competes to advantage with West India and l.>ouisiaua sugars and 
homo sugar made from boot and other saccharine plants, it is a 
legitimate inference that with a still fuller development of the trade 
and with an ultimate reduction of expense consequent on tho in- 
troiUiction of more economical methods of working, and os times 
goes on, we shall bid fair to command a wider and more profitable 
market. Let us take an instance. We quote from a number of 
tho Sugar Cana i — Tho steamer Malabar some time since arrived 
in New York with a cargo of 2,325 tons of sugar. This is said to 
have iKien tho first steam or that has over come from ths Phllipplns 
Islands to the United States, and she brings what is believed to be 
the largest cargo of sugar imported to the United States. Tho 
cargo was consigned to Messrs. Willett A Hamlin of New York, who 
have sold it for 8860, (KX) to Messrs. Havemeyer, and Elder, sugar 
refiners. The cargo will pay duty to the Government of about 
$125,000.” We do not know and have not cared to enquire whether 
this particular cargo proved a profitable speculation or 
not, but It does not take much acuteness to read between the lines, 
and to perceive that, If the su|Ar foftd been refined In Manila, what 
a great amount of charges for freight, for commissions of all kinds, 
and perhaps, for duties, would have been saved. 

We rafer in this artiole to no concern in particular, nor have we 
any Interest or bias In favor of any particular inspection ; what we 
simply wish to point out is that there is a great future for the s^ar 
industry in China and tho Philippines— speaking generally. Quo 
point must not be omitted ; it is an unquestionable fact that the 
use of sugar among the Chinese is rapidly inereaslng ; it is ceasing to 
be a luxury, and is fast becoming an article of diet. With su^ a 
market at our doors, capable of almost indefinite expanriou, there 
should be no room for hesitation ; especially as the experience of the 
trade shows that whenever sugar has been introduced Into a district, 
the demand Is maintained. As foi^tbe sugar- bounties, we can afford 
to laugh at them, for no beet refineries, be they ever so liberally sub- 
sidized, can continue long to oompoto with the exceptional oombina* 
tion of retouroes that Nature hyas placed at our disposal, in a teem* 
iugaud indastrious population, in a fertile soil, and in tropical 
Mail, 

•NILGIRI BOTANICAL GARDENa 


T he report on the progress and condition of the Government 
Botanical Garden and Parks on tho Nilgtrls for the year 
1881-82, which was submitted by Mr, A. Jamieson, tho Suporin- 
tondent, in July 1882, has boon published, with the remariu of 
Government thoreon, The latter include tho following t— ** The 
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delA^ in the nubmiisioii of tbti ro|K>rt» which was dao on th 
loth duly, is noted with dfiapprotal In future the CoIIecto. 
should forward the Bupsrinteudent’H rojTort at onoe with ao^ 
remarks he may have to make. An elaborate coveriufl letter on i 
teeliuioal subieot is wholly uncalled for.” We i‘ead that “ durin^ 
the year nnaor report, 377 fruit trees, 2,»3AS timber trees, 7,95( 
ornamental trees, snrubs add herbaceous plants, 2,S17 packets of 
vegetable and dower seeds, 65 bouquets, and UI baskets of out- 
flowers were sold by the gardens, T'he gross income from the sab 
of seeds, plants, 4c., from the several gardens was Re. 3,0SM<10'4, 
and the expenditure Be. 16,426." The growth of potatoes during 
the year has not boon aatisfaotoiy, but the Superintendent has 
obtained some new and approved kinds from England wkioh 
promise to do very well. He aj^n oaHs the attention of plantora 
and owners of cattle on the hiliS to prickly oomfrey and Bromt 
grass as fodder-producers. These fodder plants, he states 
undoubtedly hold the first rank both as regards quantity anc 
quality of their yield, and the ease with which they can be oulti 
vated. A now fodder plant, tagasaste {OytixuA pr^ltfarus) has 
attracted Mr^ Jamieeon’s attention, and he says that of all the 
lants with which he Is acquainted, none seem to have taken more 
iudly to the soil and curnate of the Niigiris than this shrub. 
The plant would, he feels sure, be especially valuable in localities 
such as Kartary and Kalhatti, whore grazing is year by year 
becoming scarcer. He has a quantity of seed and will be happy 
to gire some to any one willing to ^ve it a trial. Some interest- 
ing experiments with cinchona were tried. Cinchona (yarthagma 
thrived very well, and the propagation of this valuable sp^ies 
has been so successful that a number of well-grown plants and 
cuttinn were handed to the Overseer of the Dodabetta Plantation. 
And Sim’s Park Ledperiana did not succeed, owing to the soil 
being unfavourable. Here some foresight and a little thought 
might have prevented what proved a useless experiment. It is 
well known — or should bo— what soil LedgAriana will grow in, 
and surely the Superintendent knew wliat soil he had to deal with 
in Sim’s Park ? There is no lack of literature dealing with cinchona 
cultivation. Owen’s Manual is one of the best works yet published, 
and besides that one there are King’s Manual, Markham’s ** Peru- 
vian Barks,” Mr. J. Ferguson’s essay, and others. What Mr. Jamie- 
son prized most of the new plants Introduced were the OastUloa 
JSlastica plants obtained from Ceylon, and which he has no 
doubt will find a suitable homo in Wynoad, where it will 
probably yield a profitable return to the cultivator. The black 
wattle appears to thrive vevy well in Ootacamund, and os the 
bark is valuable for tanning purposes, while the timber is of a 
superior quality, the Superintendent of the Botanical Gardens calls 
the attennon of all who contemplate planting to this valuable tree. 
The cultivation of the wattle is single and easy. Perhaps we may 
soon read what the Conservator of Forests says about wattle, as his 
opinion bos been sou^t. Mr. Jamieson says of Liberiau coffee 

This excellent coffee continues to ^ow luxuriantly and yields 
annually more abundant crops tlian the ordinary ooffoc growing 
alongside of it. The Kative estate proprietors iu and around Bar- 
liyar arc now, I am glad to say, beginning to recognise its supe- 
riority over the Coffee Arabioa and are now planting it pretty 
oxtonsivcly on their estates, ’Diere oan be no question that in a 
climate like that of Barliyar heavier and more regular crops may 
bo calculated upon from this species of coffee. Nearly half of last 
year’s crop was stripped from the branches before ripening by the 
high winds in November. However, sufEoient was saved to raise 
nurseries and moot the demand for seeds. ” 

Ipecacuanha has made fair progress, but has not increased iu 
size and vigour, or made root growth suifioient to encourage a hone 
that it can ever bo mown at Barliyar as an article of commerce. At 
his Excellency the Governor’s request some plants are being tried in 
Ooty. Ceara Rubber trees have done very well, and there is a 
considerable demand for plauts. The cultivation of Jalap has passed 
beyond the experimental stage, and it is now an establishod fact 
that Jalap con be grown successfully In Ootacamund, and will pay 
a fair return on the outlay, even at the price allowed by the Medi- 
cal Stores. On the whole, the gardens have been useful to the 
presktemey, but there seems to be something wanting ; Rs. 13,000 
per annum should produce better results. The experiments are 
generally on such a snudl scale that a sUglit accldeut may at any 
time destroy all the Superintendent has got of any new plant, and 
thus delay the publication of information which may bo of vast 
importance to the agriculturists of the country. Professor Law 
son’s advent will probably give a stimulus to effort la this depart- 
ment, and wo understand he will spend several weeks at the 
Peradeniya Gardens, Ceylon, before arriving hero. There a much 
larger sum is expended pn experiments, and the receipts for plant 
and seed sold are much higher.— Afadra.? Mai/, 


CULTIVATION OFDIVI-DIVI, 


Me. W, R. BonBETSON, Suporinteudent, Government FarmSi re- ^ 
ported to the Board of Revenue In October last that **Oivi-I>ivi bush , 
grows freely at Baidapet and its neighbourhood. We have in the j 
Botanical grounds I7lHtshes about four years old, raised from seed 
obtained from Bangelbre which, last year, yielded Ififb. of pods, and 
they are now beanng again. The seed will bo coUoctod and sown 
in view to the estabUshment of a small plantation.” On the 20th 
October the Board of Revenue requested Mr. Robertson M to make 
inquiries as to the demand for Ime Seeds in the pxarket for tanning 
purposes, and to report whether he ti^inks an exkoiion of the culti- 
vation would prove financially successful.” 

Surgeon-Major G, Bidio, M.B., Superintendent, Government Cen- 
tral Museum, reported to the Secretary to Government, Revenue 
Depar^cuft, on the iOth November, as follows — “ With reference 
to G| N9i 9P6 9f 29th August 1^2, I have the honor to state 


that it appears to pie tliat the Fofest I>e|mrtment plight institate 
small cxpmmontal plantinge of the BM^Bivi where this could be 
done without incurring much extra expense. So far as my own ob- 
servation goes, the tree does not grow freely on the phdns, and 
It is desirable to find out where It will thrive Without much trouble, 
aud where the attention necessary to get it to grow would render its 
oultivatioD too expensive. If its culture It likely to prove remunera- 
tive, the experiments of the Forest Department vnll be the best means 
of showing this to the people and inducing them to plant the trees. 
The Divi-Divi according to my observation thrives beat at an eleva* 
tion of from 2,000 to 3,000 feet above the sea level and likes a fair 
amount of moisture. The trees at Hoonsoor are the largest and 
most luxuriant which have come under my notice, and those at Gon- 
toor indifferent.” Major J. Campbell Walker, Conservator of Forests, 
reported on the 16th December as follows ;— ** I have the honor to 
submit the following information regarding the Divi-Divi (Omal^nia 
ooriwinn) called for in G. 0., No. 90^3, dated 29th August last. On 
receipt of the order in question a circular memorandum was issued 
to Divisional Officers requesting them to report on the oiXltivatlou of 
the tree and the proa^ots of suoceaafuUy extending it. Replies have 
reached me from all distriots except Nilgiri and Godavari. The 
tree is not cultivated in the Kurnool, Tnchinopoly, Coimbatore, 
North Aroot, Palghat, Nilambur, Bellary, Tinnevelly, Cuddapah, 
and Madura DivisionB. The Assistant Collector, in temporary 
charge of South Canara Forests, reports that he knows of no cultiva- 
tion in the district, but the Collector adds a note to the effect that 
ho has seen some plants of merely two years’ growth which look as 
if both soil and climate suited thenk, and that he has three promis- 
ing young trees of his own. The Head Assistant Collector in 
cliargo of Palghat thinks that the tree might thrive in the Walayar 
Reserve, but tears the moisture would be too much for it elsewhere 
in his division. The Deputy Conservator of Wynoad Forests refers 
to a few trees grown iu a coffee plantation of Colonel Woolridge, a 
resident of many years’ standing ; but gives no information as to 
their condition or th© soil, aspect, and elevation where they are grow- 
ing. He is anxious, however, to receive seed for experiment. The 
Deputy Conservator, South Arcob Fort«ts, reports that experiments 
are being tried by Mr, Weld, Sub-Collector, near Tiiidivanam, and 
states his opinion from observation of tlieso and^jothor plants grow- 
ing a mile from the soa that the tree is likely to succeed in sandy 
soil at Cuddalore. He has failed in his own efforts to introduce the 
Divi-Divi into topes and reserves, and the yield from trees ho has 
known elsewhere in the district is not satisfactory. He refers to 
some treas he recently saw in Wynoad, probably the same os those 
mentioned in paragraph 5, and describes the wood os white, hard, 
and useful, and the growth of the tree slow. The Deputy Couserva- 
5or of Salem Forests states that the Divi-Divi is cultivated to a 
imall extent in his district by private Individuals, and, referring to 
tr communicaticu from the proprietor of the plantation near Mad- 
’as, ho advocated the opening of an experimental plantation by the 
Forest Department in the Salem District. Ho says a stiff clayey 
loil is generally well adapted to the tree, but wherever the AtHicin 
'<‘uitoiml(r flourishcH, it is safe to plant the Divi-Divi, and this is one 
if the best guides in sriecting a site, J’he Sub-AssistaJit in charge 
d Goomsur and Suroda Forests reports that he has now six trees in 
he experimental teak plantation at Moyagiulda, wliicli were pro- 
■urcdlrom Chicacola in 1870, and are now thriving, averaging in 
iciglit J3 feet with a girth of 2 fout at foot from the ground. Ho 
jonsidoiTj an oxporiracut is likely to succeed. This information ^ is 
;oo meagre to justify definite conclusions for or against extensive 
mltivatiou, but I agree with Dr. Bidio’s suggestions, recorded with 
>. O. No. .3883, of 20th November last, and think we cannot do 
>ettcr than instituto a number of experiments in different localities, 
would suggest Mangalore, Nilambur, Walayar, Idanantoddy, the 
naimalais, parts of Salem, Tinnevclly, Madura, South Aroot and 
"laujam as localities whore suitable arrangements could be made 
or experiments, and if Government approve and obtain seed for 
ho purpose, I will issue the necessary orders. The tree grows fair- 
^y^wcU in Madras, and, I believe, in Bangalore, aud useful informa- 
tion regarding it could probably be given by the Honorary Secretary 
to the Agri'Hortioultural Society and Superintendent of the Lid 
Bagh Gardens.” 

Order of Govomrnont, dated 17th January 1883 — *‘Tho Divi-Divi 
jreo {Cimnlpinia coHuoia) has long been cultivated to a small extent 
a this Presidency. It grows and buara abundant seed on the worst 
oils in Madras. It wiu probably succeed better at a higher ele- 
vation, and in view of the commercial value of its pods and the In- 
•reaso in their export in late years, the Government resolve to tano* 
ion the proposal of the Conservator of Forests to cultivate the tree 
jn a large scale in the places named. The Board will call upon 
Mr. Robertson to expoaite the submission of the report asked for 
paragraph 2 of their Proceedings^ dated 20th October iMt.” 

EKMAN’S PATENT PROCESS FOR TREATING 
WOOD AND FIBROUS PLANTS. 


M essrs. HINDE4 CO.^ofCallout, who are agents for Mr. 
Ekman* have now been good enough to fulfil their pramise 
idlng us specifioatlons of patents and also estimates. It 
.ppears tliat the chemical agents used in the process of maceration 
.re sulphuric acid and carbonate of ma^esia in tife proportion of 
^wo of the former to one of the latter, Qie sohitlort giving approxi- 
mately 1 ‘4/lOthB por cent of magnesia and 44-I0th8 of sulphurous 
acid. Magnesia Is preferred to either potash or soda as being less 
’ujurlous to the texture of the wood or fibres treated. The sub- 
jtance to be prepared is boiled in tlie solution under pressure ; 
^os and steatn being also blown off, raainlyi it would seem, to 
prevent burning, Modific(^ti 9 ns 9 f the appliances employed would 
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have to be miwle with referenoe to materials treated, Bueli UM 
bamboo, rhea* Ao., full iuformation being a^rded by the agentfl 
on referenoe to them. The royal^ on the jireparatlon of 


pap^r worke, euoh'" as Mr. Ekman’s inlibndon, cost £10,000, the 
ma^inety alone coming to £7,100, thus 

Four jaoketted boilers 12 feet long inside by four feet 
diameter, with lead liniog, supports and httiog, oust, 
erected, say ... ... ... ... ... £2,i500 

Two small generating boilers, capable of supplying 
steam to tlie other boilers, up to 901b pressure per square 
inch, say ... ... ... ... ... £350 

Kiln, to bum 500 tons of carbonate of magnesia per 
annum, wiii cost about ... ... ... ... £150 

Apparatus in laboratory (exclusive of building) to mako 
oh endcals for 1,000 tons of dry fibre or papei pulp per 
annum ... ... ... ... ... £600 

Eighty-inch paper machine, speeded from 20 to 150 feet 
per minute, with stuff chests, knotters, back water pumps, 
intermediato rolls, cooling cylinder, two sots ordinary 
calenders, damping apparatus, steam engine and gear, would 
cost, erected ... ... ... ... £4,000 

We are told that working day and night such a machine would 
produce from 20 to 30 tons of paper por week, say 1,000 to 1,600 
tons a year according to the sorts mode. Working only by day, 
which would probably be best to begin with, it would easily make 
UOO tons a year. It is added that — 

The other arrangoments of the Mill should Ikj made with a 
view to working eventually up to the full power of the paper 
machine. 

Then follow long details of brcakei's, washers, potchcra, beating 
engines, farbia and clay -mixing tanks, alum and si/.e, and two 
colour coppers, bleaclMiuxiug tanks, &c., Inoludiiig u 2()0-liorse 
power eugiuo ami con osponding boilers, bringing the total cost 
up to £19,795, still apart from buildings ; oml wo arc told that 
such a mill could bo •iucrooaed to turn out ,50 trnis of paper 
per week for on expenditure not exceeding £10,000 for machinery, 
^c. 

Such a mill, if built at'Calcutta, for the working up of jute with 
others at Bonibay and the various capitals or con tree of cotton 
districts for the preparation of waste cotton, would go a good 
wny to supply tlio total present demands of India for paper. A 
turn-out of 50 tons per >veek would amount in a year to 2,6fX) tons, 
or 52,000 cwt., equivaltut to C7,C00,0001b. But we, in Ceylon, 
have only a general interest in such huge pai)er factories. What 
we want to Know is how best to prepare out bamboos, aloes, 
pineapples, plantains, and other cultivated and wild fibre plants, 
into “ lialf 'Stuff” for paper, or clean fibre or textile purposts, 
with a view to their sale in the London or other markets at prontable 
prices. Unless the boilers could bo easily carried to and erected 
m the neighbourhood of abundant material, the carriage of such 
material to the manufactory would be costly, oven if small crush- 
ing rollers were used to squeeze out the largo proportion of water 
contained in plantain stems, aloe, and pineapple leaves, Ac. 

The process for the manufacture of paper-pulp from wood, bamboos, 
or any fibrous plants and for separating valuable fibres such as rhea, 
jute, hemp, Manilla hemp, flax, &o., Ac., from tlio green ripe 
stems, is said to bo simple aud inexpensive.” Let our readers 
judge from the details given : — 

The process is simple 'and inexpensive, and consists of placing 
the substances to bo treated in a cylinder an«l subjecting them 
to boiling under a pressure of 901b. of steam, in water containing 
so much snrpliurous acid, more or loss in combination with an 
alkali or base, as shall bo uooossary to prevent the oxidabien of 
the organic matter. 

To uiuiure perfect success the base must be such as forms tolerably 
soluble compounds with sulphurous acid. Potash, soda, and magnesia 
are available for this purpose ; the latter is the best and cheapest, 
and is prlnoiptdly chosen by Mr. Kkmau for his piocess. 

Bulphur and magnesia arc therefore the only chomicals required. 
Neoesiary buildings and apparatus for the manuXacturo and mani- 
pulation of chomicals cost about £1,()()0. 

To make stuff for 800 tons of paper per annum would require 4 
boilers, saeh 12 feet long by four feet in diameter. One such 
boiler costs, with lead lining supports and fittings complete, about 
£500 or £600 erected, and would boil at one operation suflicient 
wood, Ac. , to produce 5-12thM of a ton of dry paper-pulp or cellulose, 
and a boiler can mako two boilings a day. 

A cylinder, 16 feet in length by 6 foot in diameter, lined with 
lead, would be sufficient to turn out two tons Of di*y cellulose every 
24 hours ; and this would be sufficient to keep running largo paper 
works such as Mr. Ekmau’a at Ilford. This cylinder would cost 
£1,000. The smaller cylinders are probably more suitable for 
India. 

Paper works such as Mr. Ekman’s cost about about £10,000. 

The space required for joint factories, i e , paper and ooUuloae 
or fibro-oleaning, would be about 2 acres. Au ample supply 
of purg water free froinii*on is required for washing purxmses ; 
should iron exist in water at a suitable site for manufactory, it 
can be precipitated by the use of caustic lime. 

Pure cellulose or “wood pulp,” and “ultimate fibre” are all 
produced by the some apparatus, and Mr. Ekman’s is the only 
process by which the most or “ ultimate fibre” is produced. The 
great advantages of the process consist in its simplicity, cheapness, 
and the non- injury and non-dtsooloratiou of either pulp or filaments. 
To paper filaments and ultimate fibre, prolonged boiling and 
wMwgaluuoii required. But the preUminary arr«Dffment 0 


for the preparation of wood and fibrous plants differ oonsith lably, 
and depends on whether paper ^pulp, ultimate fibre filaments, or 
fibre such as aloe or colt is to be made. Wofid will require 
different preliminary treatment from hemp, and bamboo from 
rhea. After the raw materials have undergone the patent process, 
the treatment must bo entirely different for paper-pulp for filament 
and for ultimate fibre ! If therefore a manufactory is to be economi- 
cally erected and worked, it is neoessary to determine boforcliand 
the class of raw material which Is to be treated, and the class o£ 
fibre to be produced. 

Faper-pulp requires beating and washing ; ultimate fibre requires 
thorough washing; filaments require washing drying, scutching, and 
heckling. Again, to sub-divide paper-pulp making ; if it is intended 
to make only ordinary printing papers, small bands, and wrappers, 
no arrangements for chlorine bleaching will i‘equiro t(» be made in 
tlie paper-mill ; but to make superior sorts of paper os 
well as inferior, then arrangements must be made for bleaching 
by hypochlorite o fllmo. It is not possible to give any idea of 
the cost of gear and amount of room necessary to prepare 
a certain q^uantity of law material for the patent process until 
I the liintl of raw material is defined. 

Plans and specifications for the erection of paper mills, or for an 
apparatus for the preparation of wood or fibrous plants only, can be 
ootained by sending to the agents at any of the principal towns 
in India the following information with reference to paper-manu- 
facture : — 

1. — The kind of raw material it is intended to use. 

2. — The quantity of paper intended to be manufactured per 
week or month, and the sort of paper required. 

3. — -An exact plan of tlie locality where it is proposed to erect 
the mill, with sections. 

As regards fibres for textile purpose-— such as the fibre got 
from hemp, rhea, iNoilghorry nettle, Manilla hemp and other 
numerous fibre plants iriiich abound in India — if a good fibre cati 
be produced from any of this by any process, better can be pro- 
duced by Ekma i^s process, and at less cost. If fair sized samples 
of raw material arc ssnt to Mr. Ekman in London, au opinion 
will bo given — 

1. — As to whether tlioy will prove useful at all. 

2. — As to whether tlicy arc best suited for paper or textiles. 

'J'he right to maniifacturo papor-pujp by Ekman’s Patent Process 
can be arranged for, subject to tlie payment of a royalty of £1 per 
ton of dry pulp prodiiocd. 

'I’he royalty on the manufacttir(rof filaments and ultimate fibre 
will bo somowbut higher and will bo especially arranged through 
the agouU — Hindo and Co., Agents, Calicut, Malabar. 

Looking at tiio almndnucc and the cheapneHs of white fir in 
Europe ami the low rato at which it can be eouverted to 
paper, we do not suppose any one in ludia ^ or Ceylon 
will think of meddling with Umbor woods. Bamboo is in a differ- 
ent caUgory, and if tho matured stems, instead of the young 
shoots as desiderated by Mr. Itoubledge could, by Ekmau’s process, 
be converted into Jmlf-stuff, we should think the manufacture 
might in many localities, especially on tho banks of rivers, bo 
profitably undortakon. It is probable, however, that Govonimoiit 
anthoritios would insist on sowing or planting operations sufficient 
to prevent the extirjiatioa of bamboo lorests. In tho case of aloes, 

E ine-apples, plantains, Ac., the longer and liner fibres would pro- 
ably be prepare<l for textile purposes, and the shorter fibres and 
waste would answer for paper. “Simple and inexpensive” as 
Ekman’s process is said to be as well as effectual, wo suppose it is 
neither simple nor inexpensive enough to meet tho conditions 
laid down by the Government of India, or tho Rs. 50,000 prize 
offered for the best maebino for clcouiug rhea fibre would be 
claimed. If we rocollcot aright, perfect portability was insisted 
on. Mr. A. Dixon will be able to say if carbonate of magnesia 
could be easily and cheaply sejmrated from tho dolomite limestone 
which occurs in our mountain regions, and tho value of which for 
agricultural purposes is, we believe, deteriorated by tho proportion 
of magnesia present in its composition. Had sulpliate L^en the 
form of magnesia required, there would have boon no difficulty, 
Tho salt manufacturers of India and Ceylon would gladly see uti- 
lized a product which, from its bitter taste, putative properties, 
and extreme tendency to deliqutscenco,^ is, to uiom, one of tho 
greatest possiblo nulsanccB, Deposits of salts in ancient 
lakes, Ac., have frequently been objected to, owing to the mistake 
of first using tlio layer of magnesia sulphate whicli covered the 
pure sodium ohlorido ; 'While m tho Mayo saltmines in India, tho 
grey mineral is composed of inagneBium sulphate to no less a pro- 
portion tljau 58 per cent. If chemical soienco includes a ohoax> 
method of converting sulphate of magnesia into carbonate (as we 
beliovs is the case), abundance of the latter would be available 
here and in India. But there appears to be an extensive forma- 
tion (over 8 or 10 square miles) of native carbonate of magnesia 
(magnesite) in tho Salem district of the Madras Presidency ; and 
it is said also to occur in the district of Tricliinopoly, Ck)imbatore, 
and Mysore. Apart, therefore, from the cheapness of this agent 
in Europe, no doubt stores can be gathered or prepared in India, 
while some of the Indian and Ceylon pyrites might yield the ue- 
uessary sulphur. Wo cannot afford space for Mr. Ekinan's detailed 
specification in full, but we quote the ^loragraphs in which tho 
special merits of the process are described - 
Tlie peculiar character of the invention will be better under- 
stood by considering the advantages possessed by It over the usual 
method in which caustic soda is employed. Instead of using 
caustic sod#, chemicals ai‘e employed which have a far less damaging 
effect on tho fibres, and which, especially when magn^ia Is used, 
are much cheaper. In boiling wi^ caustic soda, the separation 
of the fibre from the iucrustiug matter depandH, as is well known, 
on such matter being ronderod soluble by oxidation, but it is im- 
posidbie to prevent the fibres themselves from being also oxidised 
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to sonw eictont, thereby weakening and partUxUy deatroying ihejn, 
and diminishing the quantity ol f»ulp yielded by the On 

the other band, in the prepmulilon of pulp according to ;^yltti 
venfcioa, bo oxidation of the dbro can occur when the o;mAuoii is 
properly oonducte4» and the Incmsting matter obi^^ la la the 
form of gummy matter oi commercial value, instead ra hejing con- 
verted, aa by the old method*^ into worthless products of the humus 
type. 

Another advantage is that the boiling con be done at ab<mt half 
the proetore required * by the usual method| wh^oh is of 
great importance in prootioe ; besides that, the Hhre is 
msf liable to be weakened in the j^ooess. A third advan- 
tage is, that by this method fibre can be prepared whioh, 
without any further ohemical treatment, is AufiSotently white to be 
used for ordiitary kinds of paper, and is capable of Suptdying a 
strong good paper withont admixture of other fibre. After a 
subsetjnent treatment with bleaching powder, it la made suitable 
for the manufaottire of all the finer kinds of paper. Thu fibre 
much resemblea Hnen in its physical and chemical pro^rties for 
paper-midiing, and is tlierefore a very valuable material for this 
purpose. 

A fourth advantage is that the solution which remains after 
boiling contains a gum dike substance which at a small cost can be 
made to serve as a subsUtutefor dextrine for many purposes, and 
thereby prodnoe eoonomy In the manufacture. Some portion also of 
the chemicals used in the solution may be recovered. A further 
advantage consists in avoiding the injurious efiteot on vegetation 
and on animal life produced^ as is weu known, by spent soda lye 
resulting from the ordinary method or process. 

And, lastly, cellulose of good quality can be prepared at a com- 
paratively low cost by the process hereinbefore described. 

Beiders interested In the matter can now see whether Ekman’s 
process is simple enough, and also cheap enough, machinery, 
chemicals and royalty included, to jnstlfy them in trying Its effects. 
If not by individuals yet by a Joint-stock Company, we should be 
glad to see experiments tried. Of fibrous plants a vast abundance is 
scattered over Ceylon, and a simple and inexpensive, or, if 
profitable In the end, a costly method of utilizing such plants, would 
be an iniinensC boon to the colony. —Cry ion Olitervei\ 


THE WASTE SUBSTANCES USED IN PAPEK 
MAKINO. 

A mong the most interesting of the scientific and technical 
lectures delivei'ed during the post month was that by Mr. 
P. L. Simmonds, who discoursed at the meeting of the Society of the 
Arts on the subject of ** The Utilisation of Waste ; A quarter of a 
century ^s progress.^* Mr. Simmonds began by saying that though he 
had often discussed the same subject before the Society, he could 
not but think that as stock-taking was on important feature, it 
would be curious and useful to ascertain the progress that had been 
made in many of the important branches to which he had directed 
attention sinoo he first Introduced the subject to the Society twenty- 
eight years ago. In the last quarter of a century, very important 
progress had been made in our home industries and foreign com- 
merce ; but certainly the sucooss that had been effected in the 
ntilistng of waste products and developing neglected ones was not the 
least remarkable of recent scientific advances. 

Mr, Blmmonds then proceeded to deal with animal waste ; the 
former waste of meat in New South Wales and Victoria, when sheep | 
were boiled down simply for their tallow, and the recent development 
of the preserved meat trade and the transport of foreign moat to 
Europe. The use of horse-fiesh as food was not left unnoticed, and 
much stress was laid on the enormous waste of portions of animal 
food that still goes on in the United States. 

Of course the manufacture of shoddy ” and ** mungo ” from a 
mixture of woollen rags with wool or cotton received attention, as 
well as the manufacture of waste sUk. The adaptation of skins of 
fishes as well as of anlmcds for various articles, and the adoption 
of other waste auimal substances as manures was touched upon, and 
then Mr. Simmonds came to consider the subject of 
V^etahU WmtCt 

in respect to which he stated, referring to paper manufacture, that : 
-~Let Ui pass now to vegetable substances, and I will first consider 
the paper manufacture. A recent estimate was published, which set 
down the paper mUlsof the world at 4,000, producing 1,000,000 


1881 the imports had risen to 102,493 ^toos, valued at 
BesidesthUwealsoimimrted^^fifii^'lkmhfi^^^^ pulp and other 
pi^f -making substottoes^ . . , ; 

It is now evident that thafiitnre of the pi^rin4iuti!^ in a Urge 
degi-ee depend upon the use of wood whhfii Is already so ektanslve^ 
ly employed. For the ordinarjr varieties ^ paper groniid wood Is 
used, but for the finer sorts chemloalfy prepared wood fil^ or 
oellttloae is employed. The practical pirooew for the , preporathm of 
cellulose was discovered in 1852, and numerous olher |m)cessee Or 
improvements have since been invented. It comes into commeroe 
in two forms — wood pulp In sheets or blocks, and ligneous meal or 
wood flour. 

In Central Baisia aspen wood is most exten^vely employed t in 
Sweden and Finland spruce and fir, whioh afford the longest fibres ; 
in Germany, France, and Belgium mixed woods. The pulp 
boeoh and birch woods has too short a fibre. 

About twenty years ago some of the American papers used the 
bamboo largely for making paper. This is no now application, for 
the Chinese have long employed it for a common description of paper. 
Of late years, however, Mr. Thomas Eontledge, of the Ford paper 
mills, Newcastle, who was the first to ntUizc extensively esparto 
grass, has prosecuted extensive researches aud enquiries, so as to 
extend the supply of this excellent paper material. It may be 
mentioned here, that the number of the Society*! Journal (Novem- 
ber 28, 1850) containing Dr. Boylo*s paper on Indian fibres, was 
printed on jiapcr made by Mr. Routledge, entirely of esparto. 

The fibrous stem and leaves of the plantain, which is so plentiful 
in most tropical regions, have not yet been praotieally utilised, 
although efforts were made some years ago in British Guiana by a 
Company. Dr. Ring, the Colouial Botanist at Calcutta, recently 
reported It has been found that during the dry months, simple 
exposure of the sliced stems to the sun is sufficient to pi'epare the 
fibre for paper- making, provided the paper mill be on the spot. 
What is still wanted is some cheap mode of rennvliig the oellular 
tissue, so that the fibre may be shipped to England without the risk 
of fermentation on the voyage. ” 

A good deal of the jute sent from IniUa to the United States con- 
sists of the dark root, or but-teiuls of the fibre, which art cut-off when 
the jute is pressed into bales. These are called cuttiugs ” in 
Calcutta, and with us, “rejections”; they now form a regularly 
miotod oi'ticle of export to America, whore they are employed In the 
mbrication of various shoddy stuffs. In former years those cuttings 
wore thrown away. 

The Dauficc A a yertwer of the 14th May 1873 was printed on 
paper made from jute, aud in the issue it was stated ; — “This 
18 the first paper, os far os wo are aware, ever printed on 
jute. Being in the centre of the jute manufacturing district, wo Imvo 
been anxious, for some time, to print on the material which has 
now become tlio staple of our local mamifactnros, and we are indebt- 
ed to our principal paper-maker, Mr. D. M. Watson, of Bullion- 
field, for carrying out our wishes. It may bo explained that this 
sample is made almost entirely from old jute lagging.” To some 
extent, jute bagging and waste have now been used by papor-makors 
for several years. 

Other waste substances are coming into use with tho paper trade, 
where obtainable in quantity aud cheap. Megass, the refuse stalk 
of the sugar-cane, makes excellent paper. The husks of oats, 
barley, rye, aud rice are also used aloue, oi; oombiued with other 
materials. 

Straw-board, of late years, has been found to be a cheaper material 
than the old fashioned paste- board,’* and it has come extensively 
into use in America for paper boxes, The annual product of strav/^- 
board in the State is from 35,000 to 40,000 tons. 

Straw has been employed as a paper material, but it is often 
scarce and dear. It is even lound profitable to buy up the bedding 
Utter from the metropoUtau stables, and, after wosiiing and disin- 
feoting it, to sell it to the paper mills. The lost United States 
census (1680) showed that more than 270,000 toss of straw were 
used for jiaper. 

By the patent process of Chadwick and (^enoh, the Carbonate of 
soda is reooveroa from the waste liquors, resulting in the reduction of 
fibrous materials when manufacturing paper pulp from straw, 
esparto gross, hemp, jute, and other fibrous materials. 

In a paper read I^t year before the Scottish Society of ArtSj by 
Mr. G. J. Wishari, on the recovery of soda from the spent lye of tko 
paper-maker, he observed ; — 

“The industrial progress of recent years has In no direction bten 
more marked than in the utilisation Of waste materials. New Indus- 
tries liave thus been created, and old ones rendered more profitable, 


tons of pupet* I ^ which the halt was used for printing. 

The quantity of paper of different kinds now made in the United 
Kingdom probably eacceods B50 million pounds annually. The news- 
paper press alone has mode enormous strides, to say nothing of 
books, periodicals, and other jdntiag demands. A quarter ol a 
century ago tliiere were scarOely twenty or thirty daily issues of 
newspapers In the Kingdom f now there Ore at least 140, many qf 
them papers with very large cirotttabtoiii. « 

In 1856wereorived but 10,284 tetdi pi tqgs for popery-making from 
abroad ; In ISSl we Imported 29,773 tons. lEspartO ,|^^s qros only 
introdupiod^ opy exw^. la 1691, tons wm ntoriT^ 
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Imbllo iiTiiMno^ have, in many oaeee, been removed or 

** Wm It not for the bye-prodoeti obtained from arhat yres once 
ooMde^ waste in the manufacture of paraffin oil, it would be 
itrtposelble for the manulaotored oil of this country to compote with 
the readv-mado aidsiole of the American welts. By a similar utilisation, 
gas-^tbe prbdnet prfmarlty sought for in the disthlation of oannel 
ooal'*^-c«tt» it is said, be maxmfacrtmredifee of cost t while, in the paper 
industry, the ohemieaU em|deyed iju the process of converting es wto 
and other raw fibrous substances into paper pulp are now, to a large 
extent, reoovered, and are thus kept out of the streams they former- 
ly' poUoted, to the manifest profit of the mannfaoturer, and the 
satufaetioa-^so £ar-K>f riparian proprietors.*' 

Until a very reoent period, the waste paper of the Government 
offices of London was the perquisite of the messengers. But when 
it was found that the aggregate sale of this waste paper reached 
the sum of ^OiOOO to £15^,0% a year, it was thought time to look 
into this, and it was then handed over to the Btationery office, and, 
in tim lost financial year, the sale of wasto paper reached £11,771. 
Unfortunately, the Government printing is very lavish, every 
member rocoi\dng about a ton weight of Parliamentary documents 
yearly. The United States Treasurer sells yearly more than 600 tons 
of paper palp resulting from tlio destruction by maceration of Gov- 
ernment securities, bank-notes, &o. 

In one large printing and publishing establishment in tho 
metropolis, the waste paper in shavings and imperfect impressions 
exceeds 75 tons a year. Even tho newspaper offices now economise 
and use up their spoiled impressions or overplus papers for printing 
their posters on. 

Mr. Simmonds then went on to consider the utilisation of 
fibres for brnsh-making of seeds for producing oil, beet-root pulp 
for feeding cattle, the molasses of beet sugar for alcohol, and the 
residue liquor, or ** vinosso,** for making iwtash. Ho then wont on 
to speak of waste suljstances of the brewfuy, and numerous other 
vegomblc substances, and concluded with an interesting reference 
to mineral waste, including broken glass. 

In the ensuing discussion Mr. Routledge said tho paper trade was 
probably the one wisich, of all others, utilised waste products more 
than any other. They utilised cotton w'aatc, flax waste, hemp waste, 
juto waste, old ropes, canvas rags, and even, os had been said, 
stable manure — and he had seen very respeotablo paper made from 
that material; they also used spent tan. In fact, the paper manu- 
facturer could use any vegetable fibre whatever, sometimes adding 
a little animal fibre to give greater strength. Amongst other 
materials in connection witli tho silk industry was mulberry bark ; 
it was customary in all silk-producing countries to grow tho mul- 
berry loaves on the young oranchea of tho trees, and when these 
were stripped they were cut down, and had hitherto been burned. 
Soipo time ago be tried to collect them in Italy, but found it cost 
lw> much ; there was, however, an immense quantity to be obtained 
in India, and it would, ho believed, produce paper equal to what 
Japanese made from tho paper mulberry. He had boon astoundod at 
the statement in tho paper of tiie enormous quantity of maize wostcil 
in tho United States, but could readily believe it, for some years 
ago, having made on excellent quality of printing paper from maize 
leaves, he took out a patent for it in the States. When he got there, 
however, he found the cost of collecting the leaves was so great os 
to render the process practically unworkable. In some places they 
actually bumoll the corn to get rid of it. Allusion had boon made 
to the fact that, in 1860, when he introduced esmrto, the Society’s 
Jourfial was printed on paper made from it ; ana he might add that 
the year before last a portion of one issue was printed on paper 
made from bamboo. Asbestos hod also been used in paper-making, 
and would be very valuable in some cases, booauso an uninflamma- 
ble paper conld be made with it, He had some very fibrous 
asbestos which could bo used admirably for what they called a 
“ fiUer-up.” A considerable deal of attention hod been given to 
the utilisation of the plantain tree and banana for paper-making, 
but his experiments had shown that it contained so small an 
amount of fibre that he did not see how it could pay. The stems 
of these herbaceous plants contaiDed 80 to 83 per cent, of water, 
bolides a large quatity of mucilaginous and gelatinous matter which 
must be eliminated, or else fermentation would set up ; so that, 
practically, he did not get much more tlmn three to five per cent 
of fibre* He had made excellent paper from Manilla hemp in the 
shape of old rope, and, in fact, the whole of the greenbacks intro- 
dueed by the Americans after the civil war wore made from this 
substance. He had bought hundreds of tons at £2 to £3 a ton, but 
the present price was £12 to £13. It was collected by tho Americans 
and exported,, because they found that by chemical moans they 
C0Ul4 nleach it and make magnificent paper material. This hemp 
was produced by slave labour in tho Phuippino Islands at a very 
low cost, and sold here as a semi-manufactured fibre at £26 to £30 a 
ton for rope-making, and also for making hangings, because it took 
bright coloured dyes* After being thus used, it come as a waste 
product to the paper-maker. Jute wasto was also used to a large 
extent ; and 1^-day, although the in^rtation of esparto grass was 
very large, p^bably reaching 200,000 tons, without these wasto 
products consumers would not obtain the cheap paper they 
did, or the cheap periodical which wei^e the result of oh nap 
^ ~ Wood pulp was likely to assume very consldor- 
able Importance fu the paper trade, two or three new processes 
having recently been introduced, by which pine wood could bo 
converted into cellulose. He had samples of paper made from it, 
of wonderful strength and tenacity, very muon like parchment. 
This celMcse could be mode In two ways, either by boiling the 
wood with oaustic alkali, or by treating It with sulphurous add ; 
^d when the palp was manufactured you could hardly tdl, one 
from tho other. He had recently inspected tho process in Bwoden, 
and found the results very extraordinary ; but it could hardly bo 
called utilising a waste product, though a largo quantity of material 
was made me of which otherwji?9 would not be of much value. 


THE MANUFACTURE OP PAPER PULP BY MEANS 
OF SULPHUROUS ACID COMBINED WITH 
A BASE OR OTHERWISE. 


fTrausItttod from the Journal doa J^aMcanU dt< Papiar^) 

S EVERAL pateuts have lately been taken out In France by 
foreignei-s for tho treatment of ligneous and textile materials 
by sulphites of lime, soda, potash, and magnesia, with the object of 
converting these materials irito paper pulp. 

In the interest of Frcncli industry, and likewise in some degree 
for Its reputation, wo consider it a duty to pubUsi) in ext^nso the 
description of a patent No. 110,996, taken out tlie 12th February, 
1877, by M. Ltoud, a paper manufacturer at Bourg Argeiitol 
(Loire). 

W© shall dosoribo this by extracts, in order of their dates, 
from tho patents taken out in Franco by M. O. V. Franckd, 
tho 13th October 188 ; by M. M. 0. Eokmann, tho 10th 
November, 1881 ; and from that obtained In Germany, and not In 
Franco, by M. MitscUerlicb, the 23rd January, 1 878— patimts all 
having the same object, claiming directly or indirectly tho treat- 
ment of vegetable materials, principally wood, by sulphurous acid 
combined with a base, for tho production of paper pulp. 

If these several Inventors, of whom we neither suspect the good 
faith nor merit, have already been able to profit by their discoveries 
in their own countries, and can also profit like other inventors in 
oui-s, by coming hero to manufacture their paper pulp according to 
this process, they cannot pretend to demand a)jy remuneration for 
tho invention itself from those who are erpmUy entitled to make 
use of it, because a romuuoratlon of this kind can only be due iu 
equity and justice to the real inventor as a Jogitlmatt reward for 
Ilia labour and sacrifices. 

The patent of M. Lioud is lost, failing tho regular payment of tho 
annual tax legally required. If its xwithor has no longer tho exclu- 
sive right to work in France for his sole profit, this potent for the 
treatment of wood and textiles by sulphurous acid alone, or com- 
bined with different bases to produce paper pulp, and this because 
he lias abandoned it voluntarily, for reasons whloh we need not 
enquire into, it is only right that we should give him the credit due 
to his invention, and that Franco as well as foreign Industry should 
profit to the utmost extent by the fruits of the invention of one of 
its countrymen, and tliis without paying tribute to foreigners who 
may lay claim to tho merit of the same inspirations as the original 
inventor, only somexohat laltr on , . 


Patent No. 110,906, 12th February, 1877, by M, Lioud. Title : 
The separation of woody and textile meUeriaU yexvercdXy^ and their 
conversion into paper pxdp. 

In order to render both woody and textile fibrous materials 
suitable for tho production of paper, it is necessary to break up and 
destroy the oombination which unites their fibres together. In 
eifeoting this, however, it is essential to preserve a certain length 
to the ultimate fibres, while at tho same time rendering them fine 
and supple, failing whloh the. proper degree of felting together 
cannot bo maintained, this being essential^ in order to produce a 
good sheet of paper. 

By oertain mcohanioal means at present employed, the fibres can 
be reduced in length, but they stiU remain coarse and thick ; 
ohomical processes, which are daily extending, have the merit of 
removing from tho true cellulose all, pr a considerable portion of its 
inorusting compounds, of separating it, and rendering it supple and 
fine, while at the same time preserving its length. 

The treatment which is the object of this patent consists in the 
disintegrating chemical action of lolntions of snlphurous acid, cither 
alone or more or loss combined with difierent bases. The operation 
oonsists in digesting woody or textile materiaii in these solutions at 
a temperature more or less elevated and prolonged, according to 
their respective character, and thus is obtained a product sufficient- 
ly disintegrated to felt in a suitable manner, after mechanioal 
treatment, for the manufacture of card- boards pr paper. The pulp 
thus prepared may bo employed either for carton or pi^er, 

1 claim the treatment of fibrous Bubitanoes >y eubmlttlng them, 
according to their character, to the^disintegrutijag action of solutioni 
of sulphurous acid, more or less oommottai^ ^^ec alons or com- 
bined with bases, and at a temperature more pr less prolonged and 
elevated, a process which renders them fit to be converted into 
paper pulp by a subso<piont mochanical trituri^tipn. 
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Patent, D. V. Praack^ Ko* 145,31 7» ISfch Ootolm, 18ft i m 

impi^ovedprocmtifiMf^actUTing paper pulp. 

According to thkiipeoiftcation, a solution of tulpbtte of lime 
with sulphurous ooid Is prepared by causing the vapours of sul- 
phurous acid, produced by burning sulphur or roatUug or oaloinlug 
sulphides such as iron pyrites, to pats up a tower packed with 
limestone kept moist by a flow of water. 

It is in this solution at 4 or 5 degrees Beaum4, that the materials 
to be treated are boiled under a pressure of from 4 to 5 atmospheres 
during 12 to 15 hours, 

M. D, V. Franck^ olidmt as his invention the production of 
paper pulp from wood, esparto, from com, maize or other straws, or 
from any other suitable fibrous materials, by treating them with an 
acid sulphite of lime prepared and applied as ho describes. 

An additional oertifloate, dated 21st Decomber, 1881, follows : 

This patont oomroenoes by declaring, having now found that the j 
add sulphites with other alkaline earths, such as magnesia or the 
soluble alkalies of soda and potash, are also applicable to his process, 
and he describes the method of preparing such solutions. 

For an alksline earth such as magnesia, or a mixture of magnesia 
and lime, the process is the same as for lime ; to treat a soluble • 
alkali such as soda or potash, he Alls the tower with some inert 
materUd, porous, however, such as soke, bricks, or porous stone, I 
and while the sulphurous add vapours traverse the tower from 
bottom to top, he percolates or pours over the porous material an 
aqueous solution of the caustic alkali. The liquid collected at the 
bottom of the tower is the sulphite of the alkali. 

In this additional patent, M. D. V. Francks!'' claims as his 
invention : 

The method of extraoting from alkaline earths or from an alkali * 
a sulphite applicable os a dissolvent for the production of paper 
pulp. 2nd ; The manufacture of paper pulp by treating wood, 
straw, or other vegetable fibres by acid sulphites of an alkali, 
prepared, and applied essentially as described. 

Uatont, Daniel Kokraann, No. 145,744, 10th November, 1881. 

Title: Impro-otid method for the trtaiment of x^ood in order to 

obtain fibres suitable for the manufacture of paper. 

The following is the description of this process, liaving for its I 
object the production from wood of a fibrous pulp suitable for the ' 
manufacture of paper and other purposes. It consists in digesting 
wood under pressure in a solution of sulphurous acid and magnesia 
under certain conditions described. 

Potash and carbonate of soda may also be employed, but the in- 
ventor prefers magnesia, because it is more advantageous, and 
posieBses chemical properties w hich render it peculiarly suitable 
for this process. 

It is therefore upon the hypothesis of the employment of 
magnesia and the wood of white pine of good (quality and fine grain 
the following description Is based. 

The wood, deprived of Its bark and its knots removed, is cut Into 
pieoos 15 to 20 millimetres in length, and crushed between two 
rollers so tliat the solution may readily penetrate it ; this prepara- 
tion, however, may be otherwise effected. 

White pine, 4nd the other woods of this speoics, are particularly 
suited to be treated by this process ; they afford for the mauu- 
fttoturo of paper fibres long, strong, and very pure, resembling in 
character ^ose of hemp. This speoies of wood is very abundant 
in all countries, and generally cheap. 

The suitability of other woods for this purpose deptnds chiefly 
on the length and quality of thrir fibres, and upon the greater or loss 
facility with which their inorusting compounds are dissolved. The 
ohoioe of wood, therefore, is dstermined by the purpose for which 
the pulp Is to he employed. 

It is desirable in general to avoid employing very resinous woods, 
on account of the difficulty of sufficiently dissolving the varioue 
Inorusting compounds in order to produce good cellulose. The 
wood is sorted with more or less care, aoeording to the pulp which 
it is desired to produce : when a superior quality of pulp U desired 
all resinous pieces, also those which ore hard or decayed, are 
rejected* 

The wood thus selected is sorted over as required, and filled into 
a boiler Witii a dooble jacket, lined in its interior with lead, and se 
arranged as to turn on its trunnions to facilitate charging and 
discharging. « 

It may be a vertical oylindrioal boiler, D200 m. diameter (4 feet) 
by 8<600 m. (14 feet) high. The boUer is filled with woo<l to two- 
thh^ its height, and the solution should cover the oontonte, so that 
durfa% the whole period of the operatiem the contents should be 


always oovorod, stjU leaving suffioient space for steam, A plate of 
lead pierced Mirii holae prevents any rising of the materials, The 
cover is then secured by a steam-tight joint. The boiler Is also 
furnished with a valve or stopcock to be regulated by ^e hand. 

In the preparation of the ley it is desirable to obtain a solution 
containing about two equivaleDts of sulphurous Scid for one equi- 
valent of maguesiai or appvoximatively In the proportions necessary 
to oonstitute a double sulphite, or the salt known as bi-sulphite of 
magnesia. The solution then contains very nearly 1^4 per 100 of 
magnesia and 4*4 per 100 of sulphurous add. 

The steam is introduced into the jacket, to begb with, at a 
pressure of 10 to 15 Ib. per inch : so soon as the pressure in the 
interior of the boiler attains 6 lb. per inch, the stopcock is slightly 
opened to permit of the esoape of a small quantity of gas and steam. 
The pressure in the jacket is increased gradually as the pressure in 
the interior boiler iucroasea, and it is reoommendedtbat the excess 
pressure in the first shall not exceed that in the second more than 
30 lb. per inch (two atmospheres 1-10"). 

As th# pressure in the inner ley boiler increases, the escape of gas 
and steam should also be increased, to avoid either the burning of 
the discoloration of the wood. 

In a boiler of the dimensions described the operation should 
be conducted in such a manner that the pressure In the ley vobsoI 
reaches 25 lb. in two hours, and that it increases 20 !b. per hour 
during the two succeeding hours, 15 lb. during the next hour, and 
10 It), per hour during the following two hours. When the pres- 
sure reaches 85 to 90 lb,, this is kept up a further three hours, 
when the operation is finished, this being proved by a peculiar 
smell given off by tho gases which arc allowed to escape through the 
blow-off cock. 

In the ©vent of the wood becoming charred or discoloured, 
which is indicated either by the charadieriatic odour of the gases 
allowed to escape or by the colour of the loy, the further admission 
of steam is arrested, tho boiler is emptied, and the wood washed. 

When no burning of the wood is indicated, it may bo allowed to 
remain some time longer after tho admission of steam to the jacket 
has boon stopped, tho boiler is then emptied and the wood drained. 
Tho resulting pulp is triturated and washed, as usual, and tho 
ley, by suitable treatment, furnishes a gummy substance which 
in many cases may be used as a substitute for deutrine. It may 
also be treated to recover the cl\cmical agents that » have been 
employed, 

When it is dssirod to produce a pulp o f lower quality, by 
abstraoting a less quantity of oombiued compounds, a ley less con- 
centrated is employed at a lowsr pressure. 

The proportions of the elements of tho ley may be varied, notijig, 
however, that tho solution of the Incrustlng compounds will be less 
complete tho more basic tho loy, and the production of the pulp 
much more readily attained the more acid tho ley. 

It has been remarked that tho pressure should not exceed 85 to 
90 lbs per inch, because within these limits good results are attain- 
ed, and a higher pressure would not be desirable in an economical 
point of view ; these limits, however, are not absolute, as good 
pulp has been obtained when the pressure has been carried to 110 
lbs or even higher-^8 atmospheres or more. 

The pulp thus produced is suitable for ordinary printing papers, 
and when treated by chloride of lime, for papers of finer quality. 

The ley, which is of an amber color, contains a large quantity of 
gums resembling dextrine, and some other soluble subetanoes, 
eusceptiblf of being more or less utilized. 

Whou the separation of tho compounds inorusting the eelluloee 
is less complete, the pulp is suitable for papers of inferior quality, 
for carton, and for papier maoh<^. 

Tho process is readily employed for other woods besides white 
pine, with suitable modifioations. The quality of the pulp will 
always depend, within the limits stated, upon the suitability of the 
wood employed for the manufacture ; thus, very resiiious wood, al- 
though its fibre may be very good, Is only suitable for inferior 
papers, on account of the difficulty of abetraotlug the inorusting 
eempoonds. 

The peculiarity of this process for the manufacture of pulp con- 
sists in a couslderation of the advantages it possesses over the cus- 
tomary process with oaustio soda, 

Instead of soda, materials are employed which haifi much lese 
action npon the fibres, besides which they cost much less, especially 
when magnesia is employed. 

By the soda treatment, tho separation of the inorusting oompoonds 
from the fibres depends upon the former becoming soluble by oxida* 
tion } but the oelluloso is also at the same time inevitably oaddised, 
tho fibre thus loses its strength, and the yield of pulp is also less, 



Mttrch 1, 1888. 


THE INHlAlf AGRICULTimiST. 


105 


When Aitw proem U Judleiowily oonduoted, no oxidfttion of the 
dbrot oMi be prodaoed, and the inonuting oompoondi are obtabed 
b the otmdiyon of gnma, which have a oommeroial value, Inetcad 
of being of no vabelike those reealtbg from the eoda prooeat. 
Another advantage derived la, that the treatment of wood by the 
bi«aulphite of magnoala only requires half the preaaure neeeaaary by 
the ioda prooeaa. A third advantage is, that the pulp produced 
by thia system is auffiolently white, and can be employed, without 
other ohemioal treatment, for ordbary white papers, and affords^ 
without any addition of othm* -dbros, a good and firm paper. If the 
pulp la bleache d by means of ohlorlde of lime, it may be used for 
allbie j^pers. 

The pulpevidenoea b its conversion into paper physical andchemi- 
cal properties analogous to those of hemp ; it is, therefore, suitable 
for similar pturpoees* A fourth advantage results from the leys, 
after the bolUng, oontainbg a gummy substance, which at low cost 
may be converted into a substitute for doxtrino ; a portion also of 
the materials employed for the ley may be regenerated. 

A still greater advantage U, that the process has no iufiuenoe 
cither on animal life or vegetation, while such is not the case with 
the process employing soda, 

Finally, the oellulose is of exoollent quality, and can be produced 
at a comparatively low cost. 

M. Mitsoherlich, of Muuden, has taken out in Germany a Patent 
dated 123rd January, 1878. Title: NovtlVm in thf- pi‘oc^B$n qf 
extractiny famiin, tvith rtcovery of the hi-productit^ cellulose, guntt 
acetic (icid, double sulphite qf lime. 

Description ; The process consists effectively b the action o f 
double sulphite of lime, or sulphite of Hme dissolved b a solution 
of sulphurous acid, upon vegetable substances previously digested 
by steam, for example^, wood, at a temperature above the point 
of the ebullition of water. 

In what follows, wood alone will be referred to, although the 
process U equally applicable to all other plants. 

The solution of double sulphite of lime is obtained by causing to 
pass simultaneously through carbonate of lime, reduced to pieces 
of medium size placed in a tower, a current of water flowing, 
from the top to the bottom of the tower, while a current of sul 
phurous acid gas Is caused to pass in the reverse direction. 

The sulphurous acid is produced partly by the burning of sub 
phur, or other sulphur mineral, and partly by the evaporation of a 
solution obtabed as hereinafter described ; in the same manner, 
other sulphurous salts, such as sulphite of soda, may be obtained 
at low cost, which can, under certain conditions, bo equally em- 
ployed for this process. 

The wood with the bark taken off, cut by a saw into pieces of 
suitable length, either with or without the knots, is placed in an 
iron boiler covered with cement and lead, furnished with heating 
tubes, and the neoessoiy apparatus for the entrance and exit of 
liquids and vapours. Tl’ho wood is first submitted to the action 
of steam, and then boiled in the solution of bisulphite of liino, a 
shorter or longer time, according to its state of division, but at least 
during eight hours, at a temperature of 180 deg. 

During the process, the compounds which are not cellulose are 
dissolved in the solution, the latter remaining as a softened mass. 
The contents of the boiler are then submitted to evaporation so 
long as the vapours escape, and they are conducted into the tower 
oontabbg the carbonate of lime previously mentioned, still bearing 
the smell of sulphurous acid. These vapours may also be conduct- 
ed into a reservoir containing water and pure slacked limo, and thus 
may be obtabed a concentrated solution of bi-sulphitc of lime, the 
use of which is extendbg more and more for preventing the 
fermentation of acetic acid and other nou-fermentablo 
compounds. 

If the carbonate of lime is replaced by carbonate of soda, soda- 
salts of different degrees of acidity are readily obtainable. The 
solution b which the cellulose remains is then drawn off. It 
contabs besides the salts of lime, plaster, Ac., tannin, gummy 
matters, acetic acid, and a little sulphurous acid. Up to the 
present time it ohlofly been employed as follows 
(a) As a material for taunbg skius, 

{b) For the manufacture of gum. 

(cf For producing vinegar. 

(a) The solution may, without any other preparation but con- 
centration, unless employed where it is produced, be used for 
tanning, because the bl-products, other than tannb, which it 
contains, have no damaging effect in tannbg. 

The may likewise be precipitated by lime, and separated i 
after a given Ume from the dried precipitate by moans of on add, | 


The patentee reUilwks that the small quantity of sulphurous 
acid contained b the solution expedites the tanning prooen and 
increases the solubUity of the bi-products b tlio solution. The 
tanning matters of the Mlution# when it is employed m it is pro- 
duced, retain the properties of the bark of the wood from which 
tliey are derived. If, for example, the wood is pbe, the natural 
colour of the skius will be as little ohan^ as if the bark itself 
wore used, but the colouring notion U modified b certab oases 
when the solution has boon treated by lime and add as previously 
described. 

{b) For the manufacture of gummy produotSi the solution is 
simply evaporated, the lolpUate of lime crystallised, and separated 
by decantation. The residue of a brown colour, very deliquesoent, 
replaoes b many cases gum-arabic. 

The residue dried b the same manner aa the oonoentiated sola, 
tion can be kept indefinitely without any trace of deeompoiitton or 
mouldinoBs, For some purposes it is desirable to precipitate the 
limo by sulphuric add, and to separate the sulphurous acid 
disengaged by evaporation, or to convert It into sulphuric acid by 
the addition of an alkalbo chloride. For other purposes, it is 
necessary before using the gum to eliminate tlw the tannin. 

(<;) The acetic acid is obtained by oondeusbig the vapours which 
are disengaged during conoeiitration. Alcohol may bo obtabed by 
the fermentation of a portion of the solution. 

The insoluble portion which remains in the boiler is the cellulose, 
with a part of the knots of the wood, the condition of which is but 
little altered on account of their density, and which may then bo 
readily separated by mcchaniool means. The colluloas, nearly 
white, is obtaioed by this now process b much larger quantity than 
hitherto ; thus, for example, pine-wood, air-dried, will yield 66 per 
cent of cellulose. This is fit to be employed direct, or after having 
been bleached, for the inanufactuie of paper, and oven for the 
the production of tissues. 

The advantages of this new process over those now b use are, 
that it requires a less inmiito divUiou of the wood, a temperature 
and a pressure so low that the boiler is not affected, and tliat all 
chance of explosion is avoided. The prelimbary digestbxg b 
steam materially facilitates the reaction of the bi-sulpldte of lime 
on the wood. The yield of cellulose is greater. 

The patent, the description of which wo have just read, hoa 
ovidentiy for its principal object the manufacture of paper pnlj^t 
Tile assertion that tbo yield of oelluloso from ali-dried pbe should 
be more tlian 60 per cent is specially to bo noted, as it has been 
considered till to-day that no wood bos given more than 40 per cent 
yield. If by Mitscherlicli’a process 66 per cent or more is obtained, 
it is possible tho pulp obtabed is not pure oelluloso, but contains a 
largo proportion of tho iacrusting compounds of the wood, trans- 
forinod and bleached. 

It appears from the circular of a manufactory employbg thia 
new process that tho unbleached pulp may bo employed for white 
paper without any other preparation than an energetlo wasliing by 
plain water. 

To avoid any accident when sizing, it is desirable to add before 
doing so a small quantity of bi-sulpldte of lime. This compound, 
which constitutes accorcUng to the previous description the basis 
of the manufacture, can be delivered from the manufactory b 
solution, in carboys, or casks presotA^od by petroleum. 

In tho event of a higher white colour of tho pulp being desired, 
thia may be obtained by treating with chloride of lime. It is re- 
commended when doing this for economical reasons to add a small 
quantity of milk of limo. The reason for doing this is not ex- 
plained. 

Tide process, for which no patent has been taken out b France, 
has been employed in Germany before either M. JbVanck^ or M. 
Kckmanu made opplioation for their patents. 

CINCHONA. 

THE CINCHONA TRADE. 

I T is a frequent remark that there must needs be a limit to the 
demand for, and consumption of qubbe; and it is argued that 
those who are plantbgobohona largely, b confident expectation of 
tho maintcnfftioe of present market values, are likely to be caused 
severe disappointment, when they commence to reap their harvest 
of barks. The Madras, Hengal, and Netherlands India Governments 
have undertaken tiie cultivation of obohona, not b view to makbg 
a profit from it, but primarily in order to render cinchona^ more 
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abuiidial^ and thweby to laiiiig qultftnc more readily within 
of the fever^Uablo ijuinine !« not OKaotly the kind of 

medicino that ons would go out of one^a way to indulge in tmneoee- 
sarUy. It is bitter la liho mouth | H leavea an acrid tasto ; and it ta apt 
to make the head tWimi and the ears to basis. Bat year by year the 
demand for ^nlnUie iuoreaBes, and this demand ban pr^ucod a 
great inoreaee of tupply^ con^^ed with the maintexumce uC a high 
and prodtable range of piicos. In 1870 the quantity of cinchona hark 
imported Into the United Kingdom (chiefly into I^ndon, which is 
the chief market for the commodity in the world) was 2,530,508 
lbs., rahiodat £218,660^ or at lx. Sid. per lb. Twelve years after- 
wards, or in 1661, the imports amounted to 14,040,006 lbs., valued 
at 2«» 5d. per lb., or f^l,S14,501. Thus the iiuantity imported in- 
creased by over five and-a-haH times, yet the average market prioo 
rose by a half. The Importations from India were so small prior to 
1870 that they were not thought worthy of special notice, and were 
inoluded etatiitlDaliy in the quantities received from America and 
other oountrios. In 1876 they stood at the modest total of 156,480 
lbs., valued at £22,082 ; In 1877 and 1878 they stood at about half- 
a>miliion i>oUnd, valued at al>out £75,000 ,* iu 1670 they shot up to 
1,004,080 lbs,, valued at £140,376 ; whence they rose iu 1880 to 
1,814,730 Ibe. valued at £215,068 ; audio 1881 to 1,804,912 lbs., 
valued at £248,894. Bo In the six years ending with 1881, the 
quantity and value of Indian cinchona bark Increased by over 
eleven timet. India, however, supplied in 1881 but little more 
than a sixth of the quantity of bark taken by the United Kingdom. 
She ranked notwithstanding second on the list, and was followed 
by Peru^the original home of “Peruvian Bark” — with 1, 169,168 lbs., 
France with 1,067,808 lbs., Ecuador with 1,016,736 lbs., United 
States with 489,664 lbs., Ao. (Columbia headed the list with 
7,945,728 lbs., valued at above a million sterling, iu 1881, os com- 
pared with 9^,406 lbs., valued at £84,330 in 1870. In 1878,1879, and 
1880, the imports from Uolumbia amounted to about 2,5(X>,000U)s., 
and in 1881 they nearly touched 8,000,000 lbs. The increase was 
chiefly due to the newly discovered Ouprean Bark. The total 
imports and exports of the United Kingdom were : — 


Date, 

Jm^rU, 


Exjm'U. 



tbs. worth £ 


lbs. 

worth £ 

1870 ... 

... 2,636,668 

218,666 


1,431,920 

123,376 

1671 

... 2,860,810 

286,976 


2,017,344 

154,180 

1872 ... 

... 8,186,612 

286,620 


2,132,266 

224,043 

1878 ... 

... 6,121,424 

466,066 


3,274,320 

341,046 

1874 ... 

... 4,723,204 

442,241 


3,890,962 

390,042 

1876 ... 

... 4,091,472 

374,160 


3,630,400 

307,137 

1876 ... 

... 2,914,362 

272,164 


3,804,080 

391.209 

1877 .. 

3,908,800 

402,169 


2,583,016 

41.6,450 

1878 ... 

... 6,086,232 

807,370 


3,791,472 

647,777 

1879 ... 

... 6,796,272 

070,333 


4,667,290 

649,185 

1880 ... 

... 8,917,776 1 

,183,361 


6,416,312 

611,165 

1881 ... 

14,040,090 1 

,814,601 


7,047,(K)0 

730,050 

The average 

price per annum 

was — 




1870 

1*. 8id. 

1 

3876 



1871 

*2s, 6(7. 


1877 



1872 

U, aid. 


1878 

... 2.S. 


1873 



1879 

... 2^. 


3874 

U 


1880 

2.'*. 


1875 

... lif. 93d. 

1 

1881 

2!f! 

/ a. 

Tho mean 

average for the 

twelve 

years was 2«. 2;i<i. 

It is 


curious oiroumstanoo mentioned by Mr. John Hamilton, of Great 


I’owor Street, London, to whom we are indebted* for thestj figures, 
that in 1881 England imported 1 ,067,808 ibs. from, and exported 
1,084,272 lbs, to Franco. Tlio actual consumption of bark in France 
rose from 1,764,600 lbs. in 1877 to 4,277,145 lbs. in 1881, and 
the prioe liw 2s. 44d. in the former to 2s. 10i</. iu the latter year. 
Tliorc are now four qniulno manufactories in Prance, viz,, two in 
Paris, one at Argenteull, and one at Ivry. Oonnany importwl and 
used 1,430,000 lbs, in 1877, and 4,769,160 lbs. in 1881 ; paying 2w. 
per ib. in the former and 3s. 2d. in the latter yooi*. Italy imported 
990,080 lbs. in 1877 and 5,546,240 Ibs. in 1881. Mr, Ilanultou says : 
— “ A good deal of bark is used in its rough state by the iniiabitants 
of marshy and feverish parts of the country, iu addition to the 
large quantity annually consumed by the im]>ortant nianufuctory at 
Milan for niaalng quinine. 1 am told that in 1881 as much as 
4,000,000 lbs. was used for the inonufocturo of jpunlne alone.*' 
Lastly, Holland received from England 2,010,320 lbs, in 1881, from 
Oovemment jdautations in Java 178,296 lbs., and from private plan 
tations 90,244 lbs. ; and the United States imported 4,201,372 lbs. 
in 1881. 

We gather $rom the Administration Eeport of Madras that on the 
31st I^aroh 1881 ^ere were 847 acres under cutchnim cultivation 
belonging to the Government with 677,350 plants. Between 
1874-75 and 1880-81 nearly three milUon plants were raised, and 
the produce in bark rose from 57,250 lbs. to 243,245 lbs. ^In 1875-70 
the Government realised Rs. 60,404 from tlm sale of bark, and in 
1879 80 Rs. 4,24,323. The report does not state the area of land 
uudet' cinchona cultivation by private Individuals.— JUaii, 


* Btatisties of Oinolioua Bark, by Jr Hamilton. IjOfidoniJ. \S 
CoUiogs, 1882. 


FORESTRY. 

TREE PLANTING IN BENCOOLEN. 

B atavia. — U miug the month of November laaji^ie author* 
Hies at Bcuooolen mode praiseworthy exortioite in planting 
naefiil trees, the success of which will greatly benefit the popular 
tioa of that reaidoncy now in such a bimkward state. 1(1 is almost 
incredible that the asam or tamarind, m indispensable in Java 
cookery, is so scarce in Bencoolen that it has to be impoited 
from abroad for the consumption of the people. In the com- 
pound of the Hesident’a dwelling, three nurseries ol tamarind 
seedlings have l^een laid out, with the object of phmting them 
on the roadsides where now either worthless trees or none at all 
grow ; thereby glorious shade and charming lanes will be secur- 
ed. About 1 ,000 Biinda nutmeg seeds have been sown hitherto 
with successful results. It is intended t<^ distribute the plants 
from them among the population to replace the too old and 
dead trees iu the many but sadly nugleeted nutmeg plantations 
there, whereby it is hoped to raise from its present declining 
state the cultivation of that product which formerly was a 
source of abundant profit to the people. A similar experiment j 
says the official .Tava will be made with seeds of the 

Banda kanari trees from whoso hard fruit, eaten like linzel- 
uuts, a j)leasaut oil is extracted . — Java Bode, 

THE PROTECTION OF FORESTS. 

T his matter forms the subject of an article in the current 
number of the horih American B^inew, written by Professor 
Sargent. It has reference oapeclolly to North American forests. 
After alluding to the differonce in the forests of the Atlantic, 
Central, and Pacific regions respectively— diflerenoes with which 
our readers are familiar from the writings of A. Gray and 
Hooker— Professor Sargent goes on to remark tliat “ the distribu- 
tion of the forest.^ over the continent shows that whore the 
raintall is hraviest, the forest growth is heaviest ; that where the 
rainfall is light and unetjually distributed, the forest is propor- 
tionately light ; and that where the average annual rainfall sinks 
below a certain amount — about 20 inches — the real forest dis- 
appears entirely. Speaking of the mointeuauco and reproduction of 
forests, it is truly stated “that a forest in wliich a regular 
succession of young trees is not comhig on is always in danger 
of speedy and entire destruction.” Fire is the greatest enemy 
to the American forest ; next to fire, the browsing animal inliiets 
upon it the greatest damage ; and the American people, in 
generally using their woodland for paatuxage, have adopted tho 
I aiirost method to ooinpass tlio final destruction of their forests. 
In spite of this, the unequalled forests of fir of the north-west 
coast hardly show the marks of thirty years of cutting and 
annually increasing fires. In this humh. climate young troos of 
tho same valuable species spring up so quickly on land stripped 
of its original forest covering, and those now foreats grow with 
such remarkable rapidity, that there is little danger J their final 
extinction. Sei lous and often fatal injury boa been iuflioted on 
the Sierra forests, liowcvor, by the sheep which every summor 
arc driven up by thousands to posture iu tlio cool moist subalpine 
meadows of those high mountains. The sheep, enforced by great 
Ixinds of horses, cattle, and gvRits, clean everything before them — 
nothing blit tlie large tj*ees and the most stubb^^m and thorny 
“ clmpix-ral ” cacape tlicir voracity. Every young tree, every 
bud, and evei'y blade of herbage is devoured, everything green ui 
destroyed, and the slieep tread out from tho dry gravelly Iml-sides 
tho roots of all yonng and delicate plants, 'rhe bierra foxiest 
is over most of its extent a forest largely composed of full-grown 
trees, containing but tow young Hoedlings, and little undergrowth 
to shelter and protect them. Its condition, then, is orltioal, 
and unless measures, eau 'jh taken for cft'eotually limiting the range 
of browsing animals, it j total extiuction must be merely a 
question of time. A forest crop is slow to mature, its area cannot 
Ik) extended or i educed *n response to large or small demands. 

A forest fiiv -'lay destroy in a single day the growth of 5(X) years, 
and wl ..lotUcr 600 years can Imrilly replace. Althoi^h the 
forest due.s not cause the rain to fall, it husbands it after it 
iias fallen. It serves as a mulch on tho earth’s surface, it prevente 
tho too rapid flow of water from tlie surface, checks evapora* 
tion, breaks tho force of destructive wimls, and prevents the soil 
on the mountain •Ri<’ from being woslicd away. The great value, 
then, of the forest *iOs in its power to protect the suifoce of 
tho ground from denudation, to regulate tho fiow of Hvers, modify 
bsmperatnre, and preserve the rain. 
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TEA. 

tNDiAK Tea IN KAsncAaiA,— -The Bmnhatf Oazme says :— 
People who are interested in Indian tea wiD learn some curioua 
facts in Colonel Kuropatkin’s Kaahgaria,’' Before the 
year 18(54, when the Cliinese were driven ont of Kashgaria, 
the iuhahitants got their tea from China, along the groat 
tmle routes. When this source of supply wiw cut oil, 
and the stores in hand exlmusted, the leaves of an ijidi- 
genous plant called surrogatiue were useal instead of tea, the 
infusion being rendered ])alatftble by the help of salt, butter, and 
milk* Then tea began to be imported from the llussiaii tonitory 
and from India. Chinese tea came in rta India. Kuropatkin 
mentions that even at Tashkend Chinese tea is wo!d whirh Inis 
come from Canton to India, and tlieiice by tlie Suez ("anal to 
Cdes-^a, and so round to (Central Asia. Natumlly tlie Indian tea 
is much cheaper than Chinese tcii coming by such a roundabout 
route, but it is considered inferior in (jualitv. It is smuggled 
across the Kussian frontier, to the great distinbance of Ivussian 
tea traders. ” According to a inodci*ate computition, it seems 
that the Kashgarians woultl consume about .£5(5, (XH) worth of 
tea per annum ; the <puuitity going to them across the ilussian 
frontier amounts to rather less then j£4,000. Latterly the Chinese 
tea is beginning to lind its way along the I’estored trade routes 
to Kashgaria, and Kuropatkin thinks it will drive out not only 
the Chinese tea coming round from ('anion vu) India and Rus- 
sia, but the Indian tea imported tlirecl. And it will, he ex])ecta, 
find its way into Russian tcrritoiy also by the restored routes. 
“ Tea of Indian gi’owth/' he wiys, “ however clieap it may be, is loss 
advantageous to than the Cdiiuese article. At present in ex- 
change for tea we disjsige of our manufactures, p>pe- 
cially cloth, to (3?hina, whilst for Imliau tea c/ish extailsively 
must be paid." It wouhl be denying a ploitsuro to Indian 
tea-plautci’s to omit the viTy ncjxt sentence, in which the writer 
aht»ws that his fxirticular reason for encoun».ging Chinese as againal 
Indian k'iis is al>out to cease and determine. Unfortunately 
of late our fRussian] trade rehitioiis with China have become S(» 
bjid that if we do not adopt measures, China will disappear 
altogether as a market for our wares, aiul for Cliina tea we snail 
then have to pvy exclusively in hard wish." As it will taki' less of 
this .somewhat swirce comiuodity to buy Indian k*as, India vvill 
then have a very good chance of getting Uh* snp]*ly of the ( 'eiitral 
Asian market into her liands, provided Ivuropatkin’s advice to 
impose “ a heavy tiix on Indii'Ui teas," as well as upon English 
goods, be not acted U}>on. Even if it be, there will be room for 
M eonsiderablG extension of the smuggling trade to \vhieh that 
gallant oiHcer ref el’s. 


COCOA. 


SHAND’S PATENT TEA DRYER AND COCOA 
CURER. 


B esides a tea dryer, Mr. Shaud claims that hia invention^ 
as wo have before abated, will bo oipially elTicacioiia with 
oincho’ ' bark, and particularly with the curing of cocoa. Various 
exporinionta have boon tried by Air. Sliaud, wliich all go to prove 
that, beyond doubt, tho sun drying of cocoa after fermentation 
can be equally woU performed by this machine. About 70 lbs. 
of cocoa nibs w^ere placed at Mr. Shaud’s di8pr)Hal, wet from tho 
puds l)y th'i k'eylon Company, and laid about 4 inches deep over 
tho gab’ansecJ iron plate or boiler, nii ei|ual temperature of about 
<70 dog 03 being maintained. We have already described this 
maoiuiio in an issue of a few' days ago, so lljat furtlier details are 
unnecessary. Tho object kept in view witit regard to this experi- 
ment w 08 , whether or not the two processes of fermentation and tlry- 
iuLC ould bo ai algamated into About throi, days after the nibs 
were first placed on the mocUme tucy woie perfectly dry, and the 
inside kernel hs'’ a very rich, dark, chocolate colour. The system 
has only one d.«.aavantagc, namely, that the outside of the bean 
was a dark, dirty shade, duo to the mucilage having dried on the 

'^Another experiment wai tried. On a larger tliough similar 
moolilne a quantity of fresh and wet beans wore placed and an eifual 
temperature kept up (i.c.,170 dogreeB), but the layer of beaus was of 
the Rdunest and in a few hours the beans w'ero perfectly dry The 
outer skin had, however, split from exudation and the outside 
the beans was again dark. In this case, Air, Shand made some 
chocolate, which we had the opportunity of tasting about 24 hours 
after tho wet cocoa beans had neon deposited in his machbie I 

With regard to these experiments, one thing ^ icrtain, that, 
whothor the foruieni^g can be amalgaiuatiHl with i j after dr> ing 
In onO process or not, there is no dlfffculty whatever in drying c »coa 
altiv tt htts bton fermonted, so that, U this is establisliod boyoud i 


doUht, th#pdtto^|^ 4ilHoitlty oncoontered by tho cocoa planter will 
be overcoftwJ f^n^entJ^tibu, wUob uiq<iUy takes about eight days, 
can always be done hi the estate store, and is tho simplest thing in 
the world, all that is reijuired being to heap a quantity of the nibs 
to gatlier on the floor, or in a bag, or tub* when in about eight days 
the whole is oompl49toly fermontedb 

The great and almost insuperable dlffioulty Is that Immedlatoly 
after tlie fermentation is completedi the beanS inmt bo placed at 
oiico in the hot sun for the space of titreo days. Should there be 
no sun this whole of tho picking U lost. Xt will be at onoo seen 
how difilcult it is to make co.'tahi of turning out a good sample, 
owing to the fickleness of our wet cHfuate and tho Iminonso ad- 
vantage a machine such as Mr. Skand^s has ovor a bombination or 
meteorological cuudltions. The inventor is, however, of opinion 
that, with prefectly fresh beans— of eourse tho beans experimented 
with were some days old — and a lessening of the tomimatui'e to 
about the point where natural fermentation stops, say, 1% degrees, 
the samo onect will be produced; and, as a consequence, no two 
processes w'ill lie required. Wo recommsnd oocoth planters to 
purcUaso a small model machine from Mr. Shand. It can be 
obtuiued with full directions for Ks. 10, is ouito as good a tost as 
a larger and more expensive maohino, ana can bo heated by a 
koit)8inc oil stove placet at ^ one end. 

Tea has hocu succossfuUy fired on this maobine, and though largo 
anti more extensive experiments arc requisite before prohouncinff 
definitely os to its complete succoss, wo have but little doubt It will 
prove to be as useful and etheieut as other machhics, whilo irros- 
peotivo of the advantage of its chcapuese, it has excoUenoies of its 
own which, should they bo confirmed by simihu: results on a larger 
moohiue and more extended ooalc, cauuot fail to bring the patent 
into general use. 


TOBACCO. 


TOBACCO IN BORNEO. 


A CCX)RDINC» toaSamaraiig paper, the Indiachc Yaderlmuioi 
the 20th December, the Netherhuidov from Dell who liiisi 
Ikjoii inquiring into the siiitableiiesa of North Bm’neo for tubiuxjo- 
growing m Mr. L. E. iSauuders, who had been comniiasionod by 
the British N<-rth Borneb (.’ompany to twocrtaiii whether the 
tulmcco grow’n by tho iiatives tfiei'e would aiiswer, when planted 
ami prepared for the European market, Mr. Saunders thus 
sets forth the result of his I’osearches in the coast district 
“ I w{i« rejoiceii to find that the genuine tobxeeo plant, and 
not the inferior wild variety, grew very luxuriantly in 8al)}ih, 
and that the product was uf such a nature, that even under tho 
careless niau/igeiueut of the natives the loav'ea reach each a lengUi 
of one foot. The seeds and hence idso the tolxiceo are in- 
digenous, anti may be considered as belonging to the ‘ Palem- 
baug’ variety. The leaf terminates where the midrib commences, 
tho latter Ixfing b«re with the exception of a few sinall hairs. 
In shape the leaf is very broad at tlie lower end, ami is only 
ovally rounded oil at the point, while both leaf and fibres leave 
nothing to he dcsii cd in tiueiiess. The almost totiil freedom from 
holes, notwithstanding the notorious indolence of the growei’s, 
fui uishes proof of the fortunate absence of worms, locusts, ana 
other vermin. During the gi’owth of the tobicco phiuls, rain 
showers usually fall at night, whereby spotting anti rust aro 
pi’OveuWd. So far as f can judge from a single sea-soii’s siimples, 
the ash is pure white, and the Kinell is not only uuubjecti unable, 
which alone \vould he enough for tolxicco intended only for 
eovcj'ing, but even fileasant au that the amallor leaves available 
at each ert>p and used iis 111 lin" will be more suiUible for that 
purpose than many Java kinds. Tho seasons and rainfall ore 
favourable. The juiny season begins in the middle of August, 
so that the beginning of April is Uxo fittest time for plimtiug. 
In configuratiou the country travci’sed consists of steep hills with 
.small tops, w hile plains are cither altogether absent or almost so, 
what few there are being only in the valleys between the hills. 
After clearing the ground tlm natives plant paddy on the slopes 
of these hills, and afterw'iu’ds tolwicco in small quantities, but 
only for their own consumption, J found tol>ac.c-o glowing 
luxuriantly at the height of 3,000 feet, showing all the good 
qualities euinnerateil above. It struck me that the elevation of 
the land cxerclse.s a favoimihle influence on the fineness of tho 
leaf." Air. Saunders desi;rilK*H the formation of tlie soil in Sabah 
IS very suitable ff»r tobacco cultivation, the chief dilficulty to be 
vi rcome being oc.arcity of laliour, while laud tniusport will be 
found indispensable, from the currents in the numerous riveni 
and streams l)eiug too sti’ong and dangerous for tho coiiveyaiice 
of in-oduce and materials. Towards the conclusion of his trip, 
he examined in the vfdley of Rachak the most extensive tobiuico 
plantation he had yet seen, its area being half an 001 * 0 , and collect- 
ed there many large green leaves for the purpose of diying them 
by way of extaudment. Mr. Saiimlcrs, though OAlmitting that 
the qualily of tobiicco can only be ascortiiined after being 
thoroughly fermented and cured, eonios to the following couclu- 
sion : — Without arousing loo great expectations, it may 
siifely be as.sumed, considering the favourable ascertained 
characteriMtics of variety, size, linenetw of leaf, smell and 
ash (unfemieiited), that at a height of 2,000 feet ou land nob 
too hilly, and with a European mode of eultivaUou, tobacco crops 
of supt*iioi* quality may proboWy ba Momrgd*" 
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Ifftrch 1, fits. 


ZULU L A N D AW O C E T E W A Y O. 


*1 kxiow wbat it ha imawafodi «thhi ixom 

auphofhia flowers, whioh are vary poUosotiB/ loada 

mo feel exceedingly uncomfortj(,ble ; bat 1 iflioHe^ ttOm htm' 
iK>t mtich danger, aa the *maaitt‘ haken with lt would nohitidiie tho^wflfect 
of the fMlBon. Directly ho meaitionedpeifon t dived, ii^iio tha and 
tmlicd out a bottle of £INO^ FKXJlT ^ALT. and otP|ityiiig a quantity 
mto two pannikini, flllod them tip with water, and aevntnl timea 
repeating the dcme, in a few houta we wow obniddemhl^ better^ 
**£tUulantl oAhd CfiieuHtyOt*' {p, lS0)t hy OcLptGAik PT* Ji» JjwikWf Xsi BaU* 
Jt. V, Boy/tl W ant'ichh^re JR^ merit 

** * What on earth shall I take to Zukiland ?' asked mf Mmtd Jim 
Law one day at Aldmhot, when ho had just received oroera for Booth 
Africa, to etai*t at forty -oight hours* notioe. I replied, *lf you take 
my advice— and It’s tliat of an old traveller— you’ll not budge without 
a few bottles of KNO, even if you leave lialf your kit behind. I 
never am without these Balts, and, please the pigs, never thtend to be.’ 
On his letum 1 inquired, ‘Well, how about KNQ’B FRUIT SALT!’ 
‘ My dear fellow, it was the best advice you over gave ; they saved 
mo many on illnost ; and when I left Tuogla, 1 sold the remaining bottles 
for ten times the original price I * 



J£SrAR 9 ¥ OF LIFE. THE GREAT OAHCEI) OF DELAY. 

Vott can cliance tbo trickling atream, bnt not the raging torrent. 

W HAT EVKRYBOBy SHOULD READ. — How important it is toovoi'y Individual to have nt hand some simple, olToctivc, and palat^ 
able remedy, such as KNO’S FRUIT SALT, to check disease at the outset ! For this is the time. With very little trouble you 
oau change the course of the trickling mountain stream, but not the rolling river. It will defy all your tiny efforts. I fool I cannot sutfi- 
clontly impress this important information upon all Householders, or Bhip Captains, or Europeans generally, who are visiting or residing in 
any hot or foreign climate. Whenever a change is contemplated, likely to disturb the condition of health, let ENG'S FRUIT SALT be 
your companion ; for, nndor any oironmstanoes, its use is beneficial and never can do harm. When you feel out of sorts, yot unable to say 
why, frec^ently without any warning you are suddenly seized witli losaitudc, disincUnatiou for bodily or mental exertion, loss of appetite, 
siokness, pjfln ui the forehead, dull aching of Viack and limbs, coldness of the surface, and often shivering, &o., Ac. ; then your whole body 
is out of order, the spirit of d^ger has been kindled, but you do not know whore it may end ; it is a real necessity to Lave a simple remedy 
at hand that will answer the very best end, with a positive assurance of doing good in every case and in no case any harm. The pilot can 
so steer and direct as to bring the ship Into safety, but he cannot quell the raging stonn, Tne common idea when not feeling well is, “I 
will wait and aoo, perhaps I snail be bettor to-morrow ; ” whereas, had n supply of KNO*B FRUIT SALT been at hand, and use made of it 
at the onset, all calamitous results might hav^e been avoidetl. What ilaslies to the earth so many hopes, breaks so many sweet alliances, 
blasts so many auspicious ohterprisos, as untimely death ? 

E ND’S FR^ SALT.— After suffering for noa rly two an<l r half yc.ara ; mil K AUT OF OONQllKST fS LOST WITHOUT THE AUT OP EAT- 
from severe headache and diflorderoil stoniAch» and after tryiinr afmoHt i ■ INU.- DINNER KNOAOEMENTS.— STIMITLANTS. — ToO RfOll 
ororything and spending much money without finding any bomitit, 1 wan, FOOD.— LATEHOUHH.—INHUFPIOIKNT EXERCISE. - EXCITEMENT, 
rkjcommondijd by a friend to try END’S FRU IT SALT, ana boforo I Imd &c. — A gentleman writoji ; “When T foe) out of norts, J take a d<M'.j of 
finish^ one bottle I found it doing wo a groat deal of good, tunl now I END’S FliUIT SALT one hour before diimor or flrat thing in the morning, 
am rostoi^ to my iiHual health ; and otliers 1 knew that have tried it have , T’Uo effect is all 1 (‘ould wish.” How to enjoy good food that wouhl 
not enjoyed »u<?n good health for yoai’s. — ymii*s most truly, Rout, otliorwue r iuHo bllimwiios-i, headache, (lisordoro<l Htomach -n.so END’S 
HtTMPMMKYH, Fo'd; Offioo, Barr.isfonl'* I FRUIT SALT. 

SUCCESS IN LIFE. — “A new iavoiitfou is brought before the puhlie, an I oomm lud^ success. A score of abom I liable imitations are 
immediately introduced by the unscrupulous who, in copying tho original closely enough to doceivo tlie puldic, andyec not so exactly 
as to infringe upon legal rights, exoroiso on ingouuity that, employed in an original chauiiol, could not fail to secure reputation and 
profit, *’— A DAMS. 

C AUTION.— Lc.vfil rlfjhtu are protected hi <mry chuh-icd conuh'if. EjCiimhic BoUle^ ami nee cnpmle U marked*'' ENG’S FRUIT 
SALT.” irif/toitf it you have hccji imposed on by worthlca^ ifnitatiou»\ Sold by all G/icmisti, price and dd, 

DIRECTIONS IN SIXTEEN LANGUAGES HOW TO PREVENT DISEASE. 

Prepared only at END’S FRUIT SALT WORKS, HATCHAM, LONDON, S.B., by J. 0. ENO’S Patent. 


GILVTEFUL— COMFORTING. 

EPPS^COA. 


THE AGRA BANK, 

LIMITED. 

Capital... ... ... £1,000,000 

Reserve Fnild ... ... £170,000 

CALCUTTA BRANCH. 


BREAKFAST. 

a thorough knowledge of tho natural laws which govern the 
If operations of digestion and nutrition, and hy a rjirofn- 
nppUeatlon of the line properties of wcll-eeloctcd Cocoa, Mr. 
Kpps has provided our bvo4ikfast tables with a delic.itoly liuvourod 
bovemge which may save us many heavy doctor’s bills. It is i 
l>y tbe judicious use of such articles of diet that a omstitution 
may bo gradually built up until strong enough to re.siat every 
tendency to disease. Hundreds of subtle maladies are floating 
around us ready to attack wherever there is a weak point. We | 
may escape many a fatal shaft by keeping ourselves well fortified I 
with pure blood and a properly nourished frame.” — Bee article in 
the Civil Service Qasvtte. 

Made eimply with boiliny water or milk. 

Bold only in packets, labelled : — 


C IURIvENT ACCOUNTS arc kept, and Interest allowed, when 
J the Cro<rit Balanoe does not fall below Rs. 1,000. 

DEPOSrrS received available at any time, for Remittanoo to 
England in tlie Bank’s Bills, ainl interest allowed tliereou at tho 
rate of 4 }>or eont, per annum. 

DEPOSITS are also received for fixed periods on terms which 
may he iMvrnt on application. 

IMIAFTS granted nt the oxchange of the day On I»ondon, Scot- 
land, Ireland, and the B.iuk’a Agencies in tho East. 

CIRCULAR NOTES itsHued, negotiable in tho principal places in 
Europe. 

Government and otlior S'rOCKS, and sharks, ImugUt and 

sold, a id tlie Miifc custody of the same undertaken. 

INTERFiST, PAY, and PENSIONS collected ; and every other 
description of lianking Busiiiesaand Money Agciu-y transacted. 

All Roiniftanccs should bo made payable to tho Aoua Bank, 
Limitkp. 


JAMES H:PE>8 Sc GO., 
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HOMffiOl’ATniO CIIKMISTH, 

LONDON. 

AU^^EDPS^S CJWOOLATE ESSEE<'k% 
fvr AJUrm0n vne. 


SELECT SCHOOL AND CHRISTIAN HOML 

I f ECOM MENDED by Pauexts in India, whose daughto^^fj have 
\ ro^dded nearly h » years. Arrangements for Ucniday$, Sea 
bide, or Travelling. I Hjh CIosh Education. 

Good ttMimoniaie, and ier^rm on application to 

MISS RmVLAND. 
Marchmo^d Jfoinft, 
Cfooeli Endi Honisey^ 
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FOR PRICKLY HEAT. INDlCESTim HEAOll CHE. BILlOUSWESy/A RO FEVERS. 

Tbo tMttouttij of moiltid fentlecwn luui bemi unquiuiAed lu pjnUno of 

LAlPLOOBlt PTtBTH! SAUII, 

Ai poMeubig eloamt* moot ouooUal for tA >(MlUi wlt)» tnit^eot rtgoor of bo<^ Ottiit ^ 

It it Bifonretoing wad T«steltMt fbvming % wjtt Vlttliglng, tud Bstre^ngJBwwmft^ 

CKmiSaianrr OrrXOIAXa JJTD n.AJrTXBS oariag tbe w^Utu* of tiiair •ia9l<v«i ilwiad lM^k• 

itg viUug M % ivpggijBlo in yyww cMUMg* 

*^5rrwnPwiviwi^ it» Infawaotioni tbe Ptlol Woqt luilltt Fovojhi tun AopHvcA »r* iMniLX /wimI U Aot m o «»eW^» ^ tourily, i« Uu) wortt 

3B2BKrr»«CM the qff rmyoBOF moot. ‘"B?!* Sl wfuiawt ua uw 

tn AWtMr^nrtqMtto oa^tfoMi •uppw of thoFjrnrao tMtue. trootmont of iOsomki tern Itmg Ww» •owlrmw bjr modiml ajcj^rmM, 
t)af««>ftmlIibMlMj 0 lMtobwUtiindl 6 lmu«Mof »Jt JBuropoauiimltliigtltotrantot.'* 

To be obtelned of eny Ohemiat or Brug Btore, in Patent CMaaa-atoppered Bottle«| fi«. 64.* 4a. 64.^ lLiu« and ftU. eaeh. 

which, would oatige oalonlons or other eaarthy dapositgo 

H. XjJLl>^JPXjOTjrCShJE3L, 1137 LOaSTIDOlfT, HoO.. 


OOVKRNMENT 

0I35T0aa:02ST-A. E’EBIWCS’XJGhE}. 

A n efficient suhHttntefor Qv^ninc, Sold hy the principal European 
and NtUive DruggieU cf OcdctUtc^ OhudHubh troni the 
Superintendenti Botanical Gardens^ QalciUta, Pont frecy al loz,, 
Bs, 6 ; 80 Z,, B 8 * 11 ; 16 oz», Be, ISO-12, Cash with order, 

1 

PLMTERS’ STORES & AGENCY CO., 

XilAAITEID, 

MXiBaBAITTB AND OENESAL AOENTS, 

Calcutta,— 30, STRANP. 

General Mamger^W, E. S. Jeffjerson. 

Manager — . , 

AgoncioB for Tea Estates undertaken on the most 
advantageous terms. 

Coolies recruited by our own staff of experfenoe<l Agent-i, with 
BepAts throughout Ohota Nagpur and at Dhubri. 


FRANCE. 

CONTINENTAL & COLONIAL AGENCY 

(ziOEmej)), 

14 , RUE DE CHABROL, PARIS. 

Transacts evei^ description of Commission, Merchant, and 
General Agency BuainesB* 

All Indents executed at Manufacturers’ most favourable terms. 
OondUions, — Two and‘*a- half per cent* Commission when Banker’s 
Draft on London or Paris accompanies order. Specia^ terras to 
regular con'ospondents. All Discounts conceded to pttroaassrs, 
Original Invoices sent when roquired. 

Produce taken charge of ana realised to liest advantage. Cash 
advanced on Cousignmeuts. ^ 

The Agency Represents, Buys, and Soils for Firms. 

Public Securities, Estates ana Propetties, bought and sol(L I^ns* 
Mortgages, Minos, and Industrial Investments, Ac., nogoclatoa. 

ManumotorersandProducers can have suitable articles introducea 
to th« markets on advantageous conditions. 

Pbioe List— co?7i/>reAeH«»ve and relidbU-^on a4>plictU\oru 
BANKERS.— PAiti.'t ; George Waters, Esq., 30. Boulevard des 
Italions. London ; The Loudon and County Bank, 
3, Viotoria-stroot, Westminster. 

Addresa : The Manager, Oontinental and Colonial Agency, 14, Rife 
do Chabrol, Paris, Prance. day 

NOTICE 

TO M.A.XTTJT’.A.OTXJRmBS, 

AMD 

OTHEB USEES OF FOWIB m BULBL 


Indentors and Consignees of all mcrchandko. 

Army, Navy, Civil Service, and Private Agents. 

»** THE EXCHANGE,” DIBRUGARH. 

W. J, Wheatley, Manager, 

A, D, Stuabt, Ag&ncy Superintendent, 

Direct Importers of every requisite for Tea Estates and European 
Residents. 

FriM Lists on application. 

Agents for India General Steam Navigation Co., Ld, ; Agents for 
Commercial Union Assurance Co., Fire and Life; 

Agents for “Star *’ Line Ocean Steamers, 

Calcutta to London ; Agents for 
Reuter’s Telegram Co. , 

Limited. 

LondOlL^RKAT WINCaKSTER-STEEET. B.C. 

E. G. Rook, Secretanj, 

AgsttcioB ah SliwitetfiMB. «4 OhSMata. 


rrATBR K)WEH, varying fi-om 100 to 1,000 H.P., Is ftwUablo at 
V 33 sites on the Bari Doab and Wostom Jumna Canola in the 
injab. 

The tracts in which the Water Power is situated are— 

(ft) Between the rivers Boas and Pavi, to the noi^ of 

Sciude. Punjab and Delhi RaUway, 26 sites, close to the 
Uinritsur and Patliankoto Railway now under conatruotiou. 
(6) To the west of, and about 16 miles from the river Jum^, 
12 Bites, on a navigable canal running from Kurnol to Delhi, 
and within easy dStonoe of the Grand Trunk Road. 

Lease will bo granted for 20 years, on the following approximate 
tes per H.P, per ann u m : — 

For the first 3 years * ••• Ks* Nil, 

„ „ seconds „ >» 

„ „ tliird 6 „ »» 

„ „ fourtli 6 „ 

FuU particulars can be obtained from^o of the 
rv to Government, I’unjab, Irrigation Branch, I^horo, and informa- 
>n, regarding tJio Water Power available at the various sites ^d 
Si* iS^vantagcH, can bo obtained from the offices of the 
iperintending En^cer. Bari Doab (W, Umriteiu*, and Superin- 
luliug EngUieer, Western Jumna Canal, Delhi. 

By order, 

R, HOME, Lt.-Col., B.E., 

• Offg. Joint Secy,, Govt,, Panj*b, 

r, W. D., Itrig»tilon Btanoh.’ 
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0ALOUTTA. 


IMPORTERS OP 

All KillOS OF IMPLEMENTS AND TOOLS 

FOB 

TEA PLANTERS, 


Griffin’s Patent Kodallies, all sizes. 

Griffin’s Work Kodallies, all sizes. 

Bengali Pattern Kodallies. 

Oast Steel Digging and Border Forks. 

Potatoe Forks. 

American Spades and Shovels, all steel. 
Pickaxes, Double ended, diamond points. 
Sickles and Reaping Hooks. 

Betts’s Tea Lead. 

Tea Sieves. 

Tea Pans, Wrought and Cast Iron. 

Switching Bills and Hooks. 

Assam Daws and Jungle Cutters. 

Garden Shears. 

Tea Garden Pruning Saws. 

Pruning and Budding Knives. 

Solder and Soldering Irons. 

Chubb’s W. I. Fire and Thief-proof Safes. 
Plain W. I. Chests for holding large quantities 
of SUver. 


Point de Paris, or Wire Nails, all sizes. 

Hoop Iron and Clout Tacks. 

Portable Weighing Machines with English and 
Indian Weights. 

Beams and Scales fitted with Teakwood Pans 
and Iron Chains. 

Salter’s Spring Balance. 

Garden Spades, Shovels, Hoes, Rakes, and 
Syringes. 

Garden Rollers. 

Fire and Garden Engines. 

Garden Water Pots. 

Lawn Mowing Machines. 

Hand, Lift and Force Pumps. 

Brass, Iron, and Galvanized Iron Wove Wire. 

Galvanized Corrugated Sheet Iron, Bolts and 
Nuts, Rivets and Washers. 

Galvanized Nails, Screws, Ridging and Gut- 
tering. 


PRICES AND PARTICULARS ON APPLICATION. 


Manufacturers of and Agenta for gale of 

JEBEN’S 

Patent Swift and Sure TranspUuating Tools. 


Uanli 1 , 1888 . THB'I^IAN AQBIOtJLTTJIHBT. . IH ' 


GKX)DAIjL'S 

flonseboM Specialities. 

A Single Trial eolkited from those who have not 
yet tried these Splendid Preparations. 



Vhe MmI; Belletoiiisi Bmuee ia the Worl4* 


This cheap and excellent Satioe maket the plamoet vlande palat* 
ahlci and the dfUntieet diehee more deltoioui. With Ohope, Steakii 
Fi«h| dto*! it ii incomparable* Xn bottlei , at 6d., Is., and £s. each* 

GOODALL’S BAKING POWDER. 

Th$ Beet im. tha World, 

Makea delioiooi podding withoot egga, paatry without batter, and 
beantifol light br^ wiUioat yeaet. In Id. paokete, 6d., U*t 28,, 
and 5s. tine. 

OOODALL’S 

QUININE WINE. 

The Beat and most Agreeable Tonic yet introduced* 

The best remedy known for Indigestion, Loeo of Appetito, 
Genoral Debility, &o. Beetorei delicate individuals to health. At 
Is. ltd. and 2s. 3d. each bottlo. 

GOODALL’S GUSTARD POWDER. 

For making Bdicious Custards without Eggs, in less time 
dad at half the price. 

The Proprietors can recommend it to Honsokeepors generally as 
a useful agent in the preparation of a good custard. GiTS xr ▲ 
TbxaIi. 8old in boxes, Od. and Is. each. 

GOODALL’S 

GINGER BEER POWDER 

Makes Three Gallons of the Best Glnicer 
Beer in the fVorld for Threepence. 

The moat valoablo preparation for the production of a deliciona 
and invigorating beverage. It is easily mode, and is by far the 
cheapest and best Ginger Beer ever offered to tho public. Sold in 
paokots, 3d. and 6d. each. 

GOODALL’S EGG POWDER. 

Its action in Oakes, Paddings, &o., Ac., resembles that of the egg 
in every partioular. One jpenny i>aoket will go as far as four eggs I 
and one sixpenny tin as far as twenty-eight. Sold everywhere, in 
Id. pockets t Od, and Is. tins, 

GOODALL’S BLANGMANGE POWDER 

Makes delicious Blancmange in a few minutes. In boxes at 6d. 
and Is. each. 

All the aboue-mmed Preparations may be had c^all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

Rcoj^etors: GOODiLL, BACKHOUSE & CO, Leeds, En^d. 


FREEMAN’S SYRUP OF PHOSPHORUS. 

Nature’s Great Brain and Nerve Tonic and the most wonderful 
Blood Purifier. The highest Medical Authorities say that it is tho 
oxily Core for Wasting Diseases, Mental Depression, Loss of Energy, 
and Stomach Oomplamts. 

It is pleasant to tho taste, and might bo taken by the most 
delicately constituted. In the most enfeebled it builds up a NEW 
AND HEALTHY CONSTITUTION. One dose of this Remedy is 
eq\^ to Twenty Doses of Ood- Liver OiL 

Thousands have been snatched from tho brink of the grave by tho 
timely nse of Poikman’s Byeup of Phosphobus, May bo hid of all 
Chemists and Patent Medicine Vendors, in bottles at 2s, Qd,, 4s. 6d.. 
11s., an^33s. ^ 

8PBOIAL AOBNTB: 

GOODALL, BACKHOUSE & 00., 

finite Hone Street, l.eeds, Bucliuia* 


ins iLufiTiiiiinii IS a fac-siirle of the ud 



MESSRS. SUTTONS’ SPECIAL EXPORT BOXES OF SEEDS. 
BXWABS or IMITATIOKS. 


NOTICE. 


SUTTON’S SEEDS & CATALOGUES 

MAT BS BAD OF DULY AUTBOKZ8ED AaENTS 
m E7EBT FABT of the WOBLD, 

IirCLUDINO-- 

The Pro]^otor8, Indian AgrienUtnrist, Chowrlngboe-road, Cal- 
cutta ; the Great Eastern Hotel, Ckxmpany, Lbmted, Calcutta | 
Messrs, Wilson, Mackenzie A Co«« 18, Old Court House-street, 
and 1, Mangoe-lano, Calcutta. rooeived by Messrs, 

King, Hamilton & Co., Calcutta. 


ITOTIOE. 

In ordering through London Shippere; pnrohiuienN 
should be partionlar to stipulate for 1 

SUTTON'S SEEDS. 


I 

TESTIMONIAL. 

Ihm S, Joinings, Esf^.^ late Vice-PresidoU (if the Agri- 
uorti Society qf India, 

** Witli reforonco to yo^ir modo of packing seedB for 
export, I must say how much I was gratifi^ with tho 
nyntem you wero so good an to show mo. During the 
whole of my long Indian oxperience, it was my oonstant 
regret that Ei^lish paokea seeds wore almost invariably 
lower in germinating power than tho Amesioan. After 
seeing the elaborate precautions you ti^e in executing 
Buch orders os that of the Al^-Horti Society of 
India, I am by no moans surprised to hoar that you liave 
been gratified by tho receipt of so much testimony from 
the tropics as to mo condition of your Seeds upon arrival.” 




THE QUEEN’S SEEDSMEN, 

AND 9Y 8PSOIAL WASBAKT TO 

H.B.H. THE PBINOE OF WALES, 

READING, LONDON, 

EisraL^ND, r Ji n 1 o 

Aji conbnunioations from tho Trade should be address* 
ed direct to Beading, 




afflsjnojiaif i AaiacuifeJEJSJ!. 


Unroll ,i♦J988. 


-y7-:KIa?ffl3r5lZ-dL»nE^■sTBfilaa’'t^^ .Xio^roo^sr, ^ - , 

HVDRAUUO taNWaWlOMW Mlft . .'.j; , ' 

PUltING MACHINERY OF EYiRY DESCRtPtt^ 

. FOB STJSAM^ WATM, WMIK CATTLE, AJfD JtAS;trAL POtWKR. 

^ Hydraulic and Screw Pwises, (KI JCU MadxmeryfasrdraaS® !^^^^ 

V SOia! SdAKIES FOB ' • 

ilAKE’S nmi DlftlBT-AOTlie 8TEAII-l»UilP,HWRt THAR IS^W « ««£ 

vas w«a40ira»a am sowi o» ims pacamnant ADTAirfA«M <yr 5 ph« biakb Ptrjtpi 


ItvlUatavtatanyi^t 
of«tra)c«. . , ^ 

It faM BO Ao»d folirt. 

It voika iMt or. »low 
with tbs otpBB eortwbitjr.ol 
sotiiolu 

It ii eoonoxnicsl* Hs* ft 
lend on 9Udo Volvo. 

fiiblo. 


SamdBeww Inwet 

Pitted. 


tfaoa nny otb» fbiup. 

It io xAftde of boot xoftta- 
rii^inthomMt ymkmm* 
Ukemftmior. ' ^ ^ 

CtiiD. be worked ftt SSQO 
etnokeo per boor* or 20 
etrok^pBrmin^^ 


[J^mt 

P^. 

ii 


hi 


ia | 

ncfiiiE 




BURKE’S PATENT 
Dlnofe*Aclio(e Steam Pomp ond 3ote Iteden 


r^rl 




Doviblo-biirrcl Ooutraobow’ Pqmpe, 
for Hand or Steam^ower. 




JII7U 

iin ’ 


y.<! 

II. 


Mi 


]tSW 










Improred Steam Baring 



'Soamc TooLt. 








WtoaicW-lron 
Portable Pnmiw. 


wm 







Oontraotora 


S?ga.”jS?p. 

BLAKE-S patent DIE^AOT^S PW MD TOAL BOILffi 

„„ ™ 2S .UALL TOWHB on v,u^m 

■WUWHm'. Ironwork^, WUtofiiM’^rtrMt. Ptort-rtwet, loiid<m. 

■ -CaMlogue* and Eitimatts Free on Applteatwn. 

■ •• ' W P TTuAnB i.7^” 8TATBgllA«&FBm>POg^P^"^”^””» CaUTOTTB. 

•pi y^iw ign jt 'pn iii.iHHHt» roa TIUI PaOPBlBTOBSi BT W* E. > 




WM^tMr. ^9 STATtSTfGS. 

- ^ 


V a, 188a. 


[No/ 


Hahbitbqs 
Bxblin 
SYD inty 






P R t Z g g . 


ON BELTENft 

4iaii«9itA JM. AlHioy^ 


CiKCmrATt 
Kvw York 

MBIiBOURNB 


>M im 
1880 


1880 


■. • 

■, ftimpiiim 
, AXAUHtil 
/ PcnNiBfil) 


_ ' it* I Mi w JUJawniPin •«• *wwv ^.. ... 

Atalaiwa IB^ I Hafir attAiAKD ... 1B88, | ‘ ,..,1880; } TtnOHooth ... 


First Premium, 


ney, 15^7a 




Diplpomi, 



New Yorfc, 1880, 



1870, 


Melbourne^ 1880. 1878. Ciacmuati, 1880 

OWES «8Q,000 IW BOLD iKlEINa 1881, 


New Zealand, 1862. 


Including 8,877 feet of main Pr^rito Bfielts, pf widths ranging from IS ta to 
60 ia, are working in oyer 6,0W MiU| and^ Works in £nro{»e and America. 

I — ..l.l|..l■l^^■ !■■ " , 

USke fyMomtiff TegU (6y Kirhxldy^ 6f Zot^dan) ghm tM relaHm g^enyt/t and value^ 

compared with Le(Uher, 




Breaking Bkain pei^ St^uare inch of Section. 

IMOO PW loot. 

BMt DoutAe XiSHM S % B*I^Sg 

" 

*«« .j. 


6.. 7d. 

Ckady’a 6 In. x S-ply Cotton 

.. - 

6tttl lbs. 1 

' Si. Ad. 



THE 

OANDT BSLT. 


Anp Lmgth or Width 
for Main Drhltiy, 


It is the best belt 
ever made for all ]«ir^> 08 - 
ea. Much Cheaper tvnd 
Htiouger than Leather, 
llioroughly Wt<t^rprooi‘, 
aiul not affected by tom- 
pertture. clings well to 
the pulleys, nins true, 
and ct%u be made any 
length without joints. 

This Series of Belling 
(Are enffravitiAj) w.is sup- 
plied in One Oi-tltT to 
Measi's. iX olm (./rossJey 
and Sons, BtilifaXy Miy 

1 , 1880, and eontiniu 8 to 
give entire satisfaction. 




ItB of exactly tljo sanjo tension ; honco ono or tlio other is always cmiKine: a Btomifitte 

\xxr •%^axv>., iinnA-rr*^ J -li K fm_ . . . .« I— n . _1 " xL * h ^ I 

the finest 
hyMOandy’s 

ic ir" 

question of time. 

4 l^tABTlAL eUABAlTm OIV£N WITH 8VEB7 iIaIN DBIVlltO BELT. 

Viotofto-ftroe^ LMOON. «.sx 


I»t0ppag08 aro avoided by iisini^ UanclyV Patent IteltH in one whlth. These Uaudy Bolts are made of the finest 

jOAii CotU>n Buck, Bpeohdiy prepared at lialtimort* for the pujposo, and then put t^ether and finished by MOandy’s 

I patentiBd special Machiue)*y a&a process to prevent siretohing, and render titem impervious to atmoiMjberic infloenoo. 
v,P<H^s<M<hEd of advantages giicn as these, the universal adoption of Oandy’s Belts con only l^e a question ox ' ' 
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Apn|;^',,lS&8< 


Oity Lia9 of Steamer. 

FOU liONPOK DIEBCT i>ki SUIX OAKAL 
Tons. Cii|»Ulu. 

Manchesltr ... A. MacdotUkld. 

qf CaHhwjr. ... ... 3801 JtMcPhewKm. 

of Cauttrbiiiy ... ... 8213 Marr, 

qf Pe/MCfl ... ... 8207 H. J. Mofiat. 

ijkif qf London ... 3212 J. SUuil^. 

CH^f qf Mhdmrph ... 9812 VV« H. Barham. 

Vk^y qf f.hm ... ... 8280 A. Thoma. 

cf .M ..*8412 J, Gordon. 

Cfliy ^ Calcutta ... ...8838 E. McKeil. 

aty of Oti/brd ... 4000 Wm. Miller* 

OUy qf Cambridge ... ...4000 D. Andenon. 

^ l^e Qky qf Odlculta will leave about 7th April, Mid will be 
followed by the OUy of Venice about 2lBt idem. 

GIaADSTONB, WYWJE a Co*, 

7 Agents. 

B A IT m m G- TJ IT Gh m 

FIRE BRICKS 

AND 

DRAINAGE PIPES. 

APPLY TO 

BURN & CO.. 

CALCUTl'A. 

16 

Kiwtoledye and ** Progress” go hand in hand. 

“PROGRESS:” 

A Monthly Enoyolopodia of Information ; 

COMHLRD AND COLLATED FROM 

THE LATEST CURRENT SCIENTIFIC AND GENERAL KNOWLEDGE 

OB’ Tum D-A-T. 


THB 

SOUTH OF INJIA OB^VlK, 

PCBUSKRb WeEXLT AT OOTACAIIUND, 

Thft Heftd.qnart6n of the Msihraui Oovenment for 
the greater part of the year. 

TJIIJIM8 OF SUSSCSIPTION. 

(Exclusive of Postage, 

Advmoe. Arreari. 
Perannum ... ... Ei* 20 0 0 Rs. 2$ 0 0 

„ half-year... ... „ 10 0 0 „ 14 0 0 

„ quarter ... ... „ 5 0 0 „ 7 0 0 

„ meneem ... ... „ 2 0 0 „ 2 8 0 

NeUgherry Press Co:^ £M^ PropfUiors* 

Agents in IndU : 

Messrs. HIGGINBOTHAM A Co. ... Madras, 

Agents in London : 

Messrs. GEO. STREET A Co. ... CorMl 

F. ALGAE, Esq. 8^ Clement'sdanei London^ S.O, 

Messrs. BATES, HENDY A Co. 4, Old Jewry, London, 

Messrs. GORDON A GOTCH ... 8u Bride-ctreel, Lmlon, E,0, 
Messrs. RHODES A Cki* ... 84% Nicholasd(m% KO, 

14 


THE 

TROPICAL AGRICULTURIST 

A MONTULV 

Record of Information for Planters 


COFFEE, TEA, COCOA, OINCHOKA, SUGAB, PALMS, 


OTHER PROPUpTS, 

Suited for cultivation in the Tropics, 

PuldiBhcd on or about the lit of each month by A. M. and 
J. Ferguion, Ceylon Ohsereer Office, Colombo. 

Price in advance yearly, Be. 10. 

Re. I per copy, 

10 


Eaoh So. Is a very "Library " of Valuable Reading. 
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FIRE BRICES. 


E ANEEGUNGE fire bricks m supplied to Government and 
the various Railways, Iron Works, Coal, Gas, and 6team 
Navigation Companies, rrioo— Rs. 9 per 100* 

Kxiroot from Official Report of tests made at H. M/s Mfa f 
Calcutta, by Theodobb W. H. HuoUBs, Esq,, f.g*s., A.a,s.M,, Offi- 


TAe PreM of India have spoken in nnanlmouB approral 
of this woik, 

wmen DKSEEVBS THB SUPVOHT OK 

SrSBT EDUCATED MAN IN INDIA, 


Calcutta, by Theodobb W. H. HuoUBs, E.sq„ F.G.S., A.r,s.m,, Offi- 
ciating Deputy Superintendent, Geologioal Survey. India:-- 

“ 7%'. Fm BHch tested hyine were fumishid by the Firm of 
Memrs, Bl/BN d; Co. *** The materUus from which are made 

are my rf/ractay and ca^e qf remting hqjh tempemure with- 
out mmihly fusing, * * * That compared tdfA Stourbridge P^ire 

Brink« arc somewhat superior.'* 

The specimens were subjected to a temperature of *over 8,000 
deas. Falu’., the smelting point of Cast-iron being 2,7AS degs, 
Fam*. 

Apply for the above, and fc# Raneegunge Salt-gloaed Stoneware 
and imi)eriBhable Drainage Pipes, to 


A specimen eppy will be sent giiitis on application to the 
Publishers) 


wYM^isr & CrO., 

10, BAHE*9T«EET, 

OALOUTTA. 


BUBN & 0®^, 

7, HastiAgs-itreet, Cidetitta, 
or Raneegunge Pottery Works, Baneegnage, 

B^Arf Bsogalr 
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TWE^ TBAEft' PUBLIC TEST, AND THOUSANDS O? TaSTIWOKIAUS JfBOH 
ALL PARTS OP THE WORLD ESTABLISH 

PH08PH0PYNE 

aa tbe onfy Safe, Reliable, and Nerer-faiUng PhoepHoiio Remedy 
for Over-worked Brain, Sleepieisnee^ Haraesing Dreams, Worry, 
Anxiety, Excitement, Epilepsy, Business Pressure, Wasting 
Diseases, Nervous Prostration, Stomaoh and Uver Complaints, Im- 
povari^ed Bipod, Prjeinatura I>oeay, and all morbid conditions of 
the iBoritem dependent upon tbe doHotency of tho Vital Forces. 

DR. LALOR’S PHOSPHODYNE AND 

Enriches the Blood, Hears tho Skin, thoroughly Invigorates the 
Brain, Nerves and Muscles, Ro-euer^es the Failing Unctions of 
Life by supplying the Phosphoric element which has been wasted, 
and thus imparts Energy and Fresh Vitality to the Exhausted 
Nervo-Kleotrlc Force, and ranidly Cures every form of Nervous 
Debility, Paralysis, Kidney, Nervous, Mind, and Heart Diseases, 

I from whatever cause. 

This elegant Phosphatio combination, the Wonder of Modern 
Chemistry, is pronounced by the most eminent snem^em of tlie 
Medical ProfosMon to be unequalled for its power in replenishing 
and elaborating the Vitality of the Body ; by its iupplyiiig ail t(he 
essential and vitalising constituents of the Blood, Brain, ^d 
Nervu Sub»tanob ; and for developing aU the Powers' and Fac- 
tions of tho System to the highest degree ; by Its being agreeable 
to the palate, and innocent in its action. While retaining its 
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PERMANENT CURE of the abovo disease. 
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NOTICE. 

OUBSORIBER3 to Hie Statesman, Friend of India> a/io? 
^ Indian Aoriotjlturist are informed that arrangemoMhavc 
now been made by which iheee journale will for the future he puh^ 
lUhed Wider the general euperintendence of the undersigned. 

All communications concerning tlie general hueiness of the 
Statesman and Friend of India Office^ AdveriUemenUy and 
Subscriptions to the daily Statesman and Friend or India, 
weekly Friend of India and Statesman Indian Agricul- 
turist, should he addressed'to the MANAGER, 

All communications regarding literary matter should he ad- 
dressed to the Editor of the paper for which it is intended. 


WILLIAM EIACH. 


June IStht 18SJ. 
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Our Correspondents atul Cotifrihiiors oiH greatly aUige 
yg if they will take the iroulle^ where r( turns tf cultiva- 

tion are statef^fy them in Indian weights and measures, to 
give their English equivatenis, ciihtr in the fert, m paren- 
thesis, 01 ' in a foot-note. The bigah in particular varies so 
^1nueh in the different provinces, tJiat it is absolutely necessary 
to give the Engikh value of U in all cases. It leouid he a great 
reform if ilu Government itself followed the same course in all 
the officicU reports puUished by it 

All correspondence must bear the full name and address of 
the unHter, not necessarily for publication, hut as a guarantee 
of good faith. We shall take no notice of anonymous Idlers. 


CORRESPONDENCE. 

THE SILK INDUSTRY. 


TO THE EDITOR. 

Sir,— lu your esteemed columns long letters have been appearing 
regarding the Bengal tilk. Your correspond ante generally 
bemoan the fate of Bengal silk as on industry tliat Is dying off, 
abuse the spinner or katanies, and try to prove by various 
and many arguments why the silk In Bengal will never be again 
what It once was, and what ought to be done to laeuscitate It, Ac. 

1 have had a good many years of experience of silk filatures, 

I both on the Rajahaye side of the Ganges, and on the Moorshed- 
abad side too. I have also seen something of it in Beerbhoom and 
elsewhere, and even now I hear one way and another a good deal 
about silk filatures. 

My experience goes to show me that, so far from the silk Indus- 
try dying out, it is very flourishing ; but of course as the Euro- 
peans have done their best, and are doing their utmost, to make 
dealings with them disagreeable to the dealers in cocoons why, 
they are losing the business, and as the local consumption of silk 
laa increased a hundred-fold, and cannot 1^ traced by the European 
producer or the Govornment, it is lost sight of, and a hue and 
cry” is raised as to the falling off of tlie silk industry. 

One of your correapon dents writes as if ho was tminiiig for Holy 
Orders, and dogmatically lays down the law by stating that a 
small filature ooutains fifty men and fifty women, and a large 
one five times as many of each sox. Ho does not know that, across 
the Ganges, on the Rajshaye side, where probably .^0,000 to 00,000 
mnds reel silk every day, during the season, there are not among 
hem iiO women katauies. I knew a charge of 000 basins iu 
which there was not one female katanie, and most of the men 
kvere married men with families, and many of them kept their 
vonieu as purdanushofris — f.r., their >vom on were not permitted to 
he seen out of their homesteads. How is it that the curse com- 
•lainod of on the Moorshedabad side, whore single men and women 
3arr>’ on mueti of the work, falls on the respectable lot too? 

Again, one man writes alK)iit “rack-renting that, too, ts absurd 
If the mulljerry fields were to pay three times the rent they are now 
charged with, they would still leave a handsome margin to the 
cultivator. 

Lastly, comes a man who wants to run ofi with the cocoon eggs 
o the hills, and abuses the Bengali katanie as being incap- 
able and lazy, Ac. 

I’o this man I say there is no more patient worker than a Ben- 
gali, and value for value, the Bengali workman will beat any 
workman except the Ctiinanmn. 

'J'Jicn, as to cocoons. If your correspondents can afford to clo pro- 
igies, then of course they car call out nmit avons change tout ecla, 
lit as they cannot, I suppose things must remain as at present. 

To any one who has been behind the scones, and to any one who 
las studied the subject, the reason for the decline in the quality of 
Bengal raw silk, os sent to the home markets, is very plain indeed. 

The cocoons taken all in all are much as they were formerly, 
’here are good batches and bad batches, nnd the best of silk and 
ihc worst of silk will be the produce of them respectively. The 
Icatanies are fit to spin any class of silk, and would, if at liberty, 
ipin silk that coult^ not be beaten or be found fault with. The 
nachlnory and filatures are better than they were in former years, 
and easier worked. And the whole secret lies in the fact of managers 
wishing to make impossible quantities of good silk at 
Linposaibic rates, and to a prruiclous s^^stem of m.anagcment that 
wiU only end when the older handa have brought ruin ou the 
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boiinen, Mv« been compelled by tlmt rate *0 ^ew on*, md 
MW blooded .mom «MeoMWe wd jvdloloM «m<^^ bn«uM» 
}urt come e 

Why, Mr. Editor, when I tell you thnt {b uioet ol the 
*he«o*ieof eelery paid to luitlali thirty yeere *go 
ie still pereisW in, you will oaelly underetaad how it is 
that the bueinese is being ruined. Food, living, the velue of 
mcmey, end in fact alrooet every item of domestio economy, has 
undergone a change in BengaVbut hatanies’ lalarlee, wherever 
the •* antediluvlnits ’’ have the power to oarry it out with the 
etronit he"*', have remained iu ><«*« qua. Bioe may sell at 
one tnpee pet mauad, or five rppees per mannd It makes no 
Five rupees and four rupees they got respectively 
year out of mind, and that they must get. if not., how is silk 
to pay f 

AgaUi, as rogartls ^inallty of iiik. I have stated that the 
cocoons, when sorted and worked fairly, wiU yield silk of similar 
quality, iu as good adk as can be desired may be produced ; 
but the cocoons are not sorted to make special classes of silk, 
and, as a rule, the spinners are bound to make only such a class 
of rilk as pays, and they do It. Doubtless the managers want, 
and would like to have, the best of silk, but it does 

not pay to have the beft of sUk.and they take, with 

all iorte of make-believe of dleeatlsfaction, what they ean get, 
and do th^r best after tney have got it, to pin their faith to it, 
and pape it off as the best in quality that can be reeled. 

You will «ay that my atatement smacks of a paradox. 

Well, po It dees, but nevertheless, it is true. The process by 

whlJi the ar»*W«Mmt comes about requires explanation. To begin 
with pmy ^ ^ natlve-the gomashu, 

Is^poasibjte for all the money sent to the filature, the ooooons 
or by itho filatpj^^ the quantity and quality of silk made, 
and the losses Incurred on cocoons with which the silk is made. 
Thmfi h»a»asilatant,.too, Ineaoh filature, or In charge of 

two* th*^» of “no- 

nefli^ty'’ kept, to look after the general working, to 

drai^ commission on all the silk made, and to keep the 
natives In some sort ot check. Ho is expected to see, too, that good 
silk is reelod. As the season opens, the tnopey comes in from head- 
uarters for the purohaee of cocoons, and with It an order or hint 
up to wWoh each seer pf silk wUl be paid for at liead-quarters exclu- 
sive reellng.expKBises, Thus, if an order of Ks. 10 per sepr is 
gtven,attd a mauuA of cocoon yield three seei-s by estimation of silk, 
then the fomashtacan pay fU. 30 for that maund of cocoons. 

If the gomashta buys those cocoons for Es. 30, and 
they yield only two seers of sUk, he is Ks. 10 to the bad silk. 
There Ie the secret and actual reason why bad silk U made. The 
gomashta, b^ag responsible, takes very good care that he obtains 
all the produce he can from the cocoons, and the spinners are 
told to work accordingly. 

Here 1 tnast digress to point out that each cocoon contains as 
a covering a certain quantity of coarse, loosely put together, silk. 
This mnet be cleared off If a clean fibre Is wanted. The clearing this 
floaiy covering produce of good raw 

silk and the reehog off of some of It with the clean fibre Is so 

nmchgidnofprodnoe, the gomashta elects for the latter. Well, 

where It Is nndorstood that the gomashta is bound in his own Inter- 
aats to obtain produce, It is very simple to follow up the reasoning, 
and the result or ccnoliwlim come to is that the katanies as a rule 
are not permitted to work with the view of making the best silk 
possible,and therefore, not being free agents, they cannot be blamed 
f or Wming cut bad silk. 

Hnving sliown Wlukt is the actual root and origin of bad silk, 

I will proceed to add that the system of checks at head-quarters 
to test the quality of silk Is simply bad. The natives who carry 
uttt the testing are fearfully corrupt. I know a large concern— 
in loot, one of the largest omtoems In Bengal— In which It is usual 
for the gemashtas to send money with each despatch or lot of 
silk and provided a good amount accompanies the silk, no matter 
what His quality of the silk is, It passes as firtt class. Tlie managers 
proiwM to know nothing of this, and this evil, being the outlet 
^ work off tbb resulting frbni produce, damns the whole 

busutsss* 

tt ^ exilggeraltng* imi sttol) is noHKd 

easei I havo s^ silk npt fit to^he sont to^market passed, and 
on otiwsf iwuwt 3f kffva,!#^ firsinolaii silk reported on as bad, 
and eOl tlie ti%ttv«liahifiia-tnc4ff^^^ The gomashbrn naturally 
say what is the good of using produce and meklng good silk when 

ouelms to bribe to see it peissd, juet the same ae is done lor the 

bad ebbs. 


* It is easy to deduce linim to Icsag as are 

managed irndw a syietwp cejf^ 
fi»t class silk can be expsj^ / 

Of gqvlvh ate exe^^ptioM to evetjr able, and Uis eXo^on is 
this— when veiygood bakh^ of cocbotos happ^ tc be bought, they 
seldom turn out bad silk off them, But in Hisse cases too the 
assistant, unless be is very smart, is powerless, because the good 
cocoons are often mixed with the bad ooooons. 

It will It* If It til* of th* goBMhta to ti»k. 

bod silk, and all the gomashtaa make l)ad silk, how is it, .that any 
good silk is made ? Why, It is a continual ” ptOl-devibpttU-baker ’* 
wrt of . a game. Mai^geca «ul assistants novJ* a^ th^ 
m^,and create a reign of terror for a few days; whto a f?™ 
silk is made, then it gradually falls back to the old standard, and 
bad silk continues to be reeled. 

To sum up. The demand for local consumption is now very great. 
In the villages, formerly only the rich men wore silken apparel ; 
now ooolies do so. The demand stlmuUtei production, coarse threads 
are reeled for the weaver, the yield f rmn coooone of euch thread 
is greater than as fine thread, and thus the natives carry off oooo<ms 
that to the European is prohibitive; the European outturp falls short, 
no one takes tlie trouble to probe the matter, and a general outcry 

U made of the sUk ind^t^ 4yiug off. 

It would be very, easy ^followup what I have written above, 
and to show how it isjbbaJ ths Europeans are 
perseveringly putting an end to the carrying on of silk business so 
far as conoerns ths\r filatures. In a few years more they wlU have 
about a fifth of their filatures only at work, and those also will 
work about 4 to 6 mouths in the year, but 1 have no time to write 

more to-day, so will leave the matter for my next, 

^ SIUCWOBM. 


THE USES OF CHEMIOALAIlAfLYBIS IN A PRACTI- 
CAL POINT OF VIEW. 

TO THE EDITOR. 

Biu,— In bygone ages when the science of chemistry was in its 
iufnut stage, analyses of soil or those of any other thing, in ths 
material wurhl, in civilized countries, and for piactical purjx)SeP, 
were ii meie HometUing for the gratilicatiou of enquiring luiuds; 
beoiiusc the then discoveries, in the science, were so few that the 
reaulte pcrfot'cc became very unsatisfactory, accurate finding 
out being tlion almost impossible. Again, in those dsys very 
few people had a knowledge of chemistiy, and that knowledge 
was so very limited tluvt its use, iT) practice, was a matter of 
question ; hence agriculture and otfier cultivations, the ai’ts 
and manufactures, medicine, house and other buildings, and 
vaiioua other things too numerous t^ detail hei*e, had to be 
managed without the help of chemistry ; and of course in very 
crude or imperfect, and unsatisfactory fashions. The time I here 
allude to embraces the primitive and dark ages. As, however, 
time rolled on and discoveries were mode, thijigs assumed dif- 
fcmit aspects ; so that iu the present time chemistry, in civilised 
countries, is considered absolutoly necessary, because chemical 
nianipubvtions have, practically, been found to be productive 
of the happiest results iu multifarious ways. Chemistry, it 
ghould be noted, is a purely experimental demonttnUive ecte>ice. 
To elucidjite the subject, I must say that the chemical constitu- 
puts of (1) the solid food we eat ; (2) the liquid food, such aa 
milk, wines, spirits, beer, porter, various other beverages, and 
the water we drink : (3) the medicines, whether externally or 
internally, we use ; (4) the ores we dig out of the ground ; (6) 
the salts and earthy matters we extensively use in the arts and 
raiuiufftctures, alw as food ingredients ; of dyeing ; 

(7)tbecoiai)onndsof luetalaandmiBerjOeyro’^iwe in *ho nrta 

and luanufactures ; (8) the clay, sand, and stones ve iu« m 
building materials for oonwreiou into brioks, hme, and mortar 
au<l iu pottery ; (9) the soils in which plants jpow i (10) Ui6 
Atmospheric air, manures, and irrigation wa^ya wihioh aerre, 
in addition to the soil, a* food for plants 5 (U) and 
histly, though not the least, the plants '^uinsdlyM— «» 
all muired to be known, and known in cam 

thoroughly, before we can decide l^ieir adwi»ldhVj« 
snecial or general pnrpoees, and fix their oommeroial m'.mmnr 
eio and roreuue value accordingly, mat lliaveadvaM«J,i» 

ene having U» Intelleot eottnd, knowledge and edocatiOB ]leffie* 
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requMug lonoh nMe omb Im be gr<mi in In^ 

tbaniti^tb^Mieeoimtr^ fotfiQding famoue inmtigar 

lion by fhtm dbrilttgiiiehed and very high auiihoritative 
doctors, ahd jotber things mentioned above eotdd not have 
been made wi^out the help of chemical analyses, therefoi^ 
its great practical tise as respects soils of all kinds and depths, 
and lor all manner of plant cultivations. 

10. Chemical analysis of atmospheric air, the moat tedious 
and time-absorbing in the whole range of analytical chemistry, 
of a character which might be likened to the |)irector in 
whose hands are the destinies of the present and future races 
of erg^anio mlure of our planetary orb, I will presently 

explain in which way air anl 03 rsi 8 assumes this most important 
character. 

The cotnix>n 0 Ut elements of the atmospheric air, it is well 
• known, consists of nitroge/i, o^cygen^ hydfogm and carbonic acid 
principally j and clUoriM, phosphoric acid^ and sulphuric acid 
in, comparatively speaking, insignidcant quantities. These 
substances exist in the shape of gases and blended in diflferent 
proportions or volumes ; hence to use the words of Boussingault 
aiid^ Dumas the atmospheric air is a ‘ true mixture.’ The 
properties of all these elements are also fully known to 
every one knowing anything of science. In organic 
nature an equilibrium, termed by the distinguished chemists 
and physiologists whose names have been cited, ‘ balance,* is 
maintained This balance is the soui’ce of life to plants and 
animals of all kinds and in all places, dry land and water ; 
but it cannot be always maintained, its breakage, in the 
physical world, being already threatened by the very rapid 
increase of human beings and animals of all kinds subserving 
the purposes of man, besides tliftse in a wild state not yet 
extirpated, also plants of numerous kinds to supply food and 
other wants of man and animals subject to man. All these 
m*c constantly robbing the air of its moderating element — 
nitrogen, for such is the real character of this element, and 
since the processes of cco^6?ion and involution are disengaging 
only a very small fiaction of what nitrogen element they 
are storing in their structures, the balance of organic 
nature cannot hold out long, but, sooner or later, must break 
up by the paucity of nitrogen in the air. The very 
moment this takes place, the all-powerful life-maintaining 
and at the same time life-destroying oxygen gas will break 
asunder its present mildness, become violent and burst out in 
flames. When this takes place uuivei^al lightnings (violent 
electric sparks), thunders of the most virulent character, cy- 
clones, probably at tlio heginniijg hail and ram also, and earth- 
quakes, on account of nature following the laws of gi’avitation 
discovered by Sir Isaac Newton, and cohesion, will tiike place ; 
and gradually, by immense physical clianges which will then 
take place, the planet eai’th will be enveloped by one uninter- 
rupted mass of flames, whereby the whole animated nature 
including plants, will be burnt up, not a single human Iwing 
will be found living. All the waters on the eiirth, such as seas, 
oceans, lakes, rivers and wells, will boil and partially or wholly 
he dissipated like water in a cauldron does when placed on flic, 
consequently tiahes and other animals Jiving in water will 
'perish, and then the bible prophesies quoted below 'will bt* ful- 
filled to the very letter. 

i ‘ But the day of the Lord will come as a thief in the night, 

I in the which the heavens sliall pass away with a great noise, 

] and the elements shall melt with fervent hefit, the eartli also 
I and the works Uiat arc thei’ein shall be turned up,’ II Pet. 

I III, 10. 

1 ‘ And great eai'thqp^ea shall be in divei*s places, and fam- 

I ines and pestilemS^s : and fearful sights and great signs shall 
I there be from heaven.*— St. Luke xxxi, 11. 

I ‘ Immediately after the tribulation of those days shall the 
j darkened, and the moon shall not give her light, and the 

! stars shall fidl fi-om heaven, and the powers of heaven shall 
be shaken.’— Math. Hxiv, fi9. 

Other passages in the New and Old Testaments might also 
be referi'ed, which exactly tally with science and the Scriptures^ 
i and it do not vary to the very letter. 

I The uses ol chemical analysis of air oouaists in the data it 
^ can furnish ftam time to time, regaiding tlie jiroportion of the 
I gases in the atttrospberic air on which to base scientific and ' 


politiari measures for, at leaat, the inevitable pro- 

phMded destruction. 

The manures and irrigation wateirs, beeause supplying plant- 
food ingredients, also require to be analysed. 

H,— The chemical analyses of plants are very important, both 
for gaining the necessary knowledge for growing them, and for 
what uses they ai*e adapted. • 

The inference of the whole said above at once brings home 
to the minds of the most mq>erfluous thinker the great Import^ 
once of chemical analysis in a pi’actical point pf view. 

Some people advance that various results are obtained in 
analysis. To them I say, efficient analysis always does its work 
admirably and can trace down to one mUUonth part of a grain, 
which datum certainly is quite enough for all practical purpbi- 
es. It is true, various analytical methods exist giving 
vaidoiis results ; in reality, however, there is but one method 
for such analysis, and the sooner this method, which must be 
the most approved one, is agreed upon, by chemists, tlie better 
for progress. The most jq^proved method consisting in the 
most approved way adopted, chemicals and apparatus used in 
the pai'ticulav chemical manipulation (analysis). To my mind 
all chemists and chemical societies in all parts of the world, 
ought to arrive at this all-important decision, the sooner the 
better. 

O. L. BRYCE. 

Bahraich, March 12, 1883, 


Stli; Indian J^^riiinltunst. 


CALCUTTA, AtJilL 2, 1883. 


FUEL AND FODDER RESERVES. 

I N the 8up)>lemeut to the Gazette of India for tlie IDth March, 
there is a very • important resolution on the conservation 
of gnizing lands and wooded tracts, especially in the provinoes 
of the Punjab, tlie North-West, and the Central Provinces, 
including the Berars, which we reproduce el8ewhei*e, and to 
which we desire U> draw the attention of our readers. It is 
perfectly clear to those who have studied the agricultural 
condition of India, that some such measure as that proposed 
in tlie resolution is becoming year by year moi'e imperative. 
The vapid increase of population following from the |>eac«ful 
niie of England which has reduced to a minimum loss of life 
from waj’, iiestilence and famine — those natural checks to the 
growth of jiopulation, coupled with the hitherto all but 
insurmountable repugnance on the paid; of the bulk of the 
Indian })€asiintry to any scheme of emigration on a large 
scale — make it inijierative that jimgle land should be cleaml 
for grazmg purposes and the latter in turn utilized for arable 
land in larger and still larger ai*eas year by year. The pres- 
sure of the population on certain areas in India renders the strug- 
gle for existence more and more keen, and in tliis struggle, it is 
very evident that ignorance, want of thrift and fore8ight,as well 
as poverty and the hereditary apathy of the Indian peasant, have 
worked mischief to the land and its power of producing fodder, 
fuel, and fotnl, which, though not irreparable, has in tipper India 
and elsewhere produced conditions which render it impeesible, 
should a eingle monsoon fail, vo keep alive the plough cattle, 
and which even imperil the lives of the cultivators. We do not 
believe that it is possible with such a peasantry os that of 
India, or indeed any peasantry mainly dependant for existence 
on the safe gathering of almost a single crop, to do more with 
one generation, at least, thou render their lot a little less hard. 
Habits, methods and idiosyncracies myetallised and hardened be- 
yond any hope of remoulding, as Well as tribal and race 
oliaracteristios iagrained^in the web and woof of the people’s 
lives^ render change and innovation all but impossible 
those who have reached middle life, while even with rising 
generation & fiesh set of conditions and surroundings, broader 
ideas and newer methods are but things of slow growth. 
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NtverUideiii* as we Have said, some little m^y be done to render 
tbeir lot leas Mrd,to stave oif impending calamities, and to avert 
eyils which ignorance, ywverty, and thoughtlessness have already 
produoed and are producing ; and it is in this dii'ection that 
the Agricttltural Department will find, in our estimation, the 
widest and Che truest scope for its usefulness. The resolution 
above noted proposes to maiutaiu throughout the plains of Upper 
India a supply ^ wood for fuel and domestic purposes, as well 
as of fodder for cattle in times of scarcity, Oi rather we should 
aoy, fodder resources are the object chiefly aimed at, in the secur- 
ing of which a supply of fuel will also ])e obtained. The 
plan proposed is that the Forest Department should be cousult- 
etl regaiding the best means of bringing waste lands into a 
condition suitable for the purposes aimed at ; tliat certain areas 
should be enclosed to prevent the iloatruotivo grazing of goats 
and cAttlc,and supply fuel and food in times of n6ed,and in this 
way to restore, and if possible increase, the usefulness of land 
which is fast decreasing, or has already been practically lost. The 
advice and co-operation of Local Governments is asked regar<l- 
ing the form in which system and continuity can be most ad- 
vantageously establisliod. The whole details of the practical 
working of the scheme are, it will thus be seen, wisely left 
untouched until such time as the variouK officers who may be 
supposed to have an intimate knowledge of the localities, and the 
various matters implied in such an under taking, have recorded 
their opinions and experience. At its pi-esent stage, then, all we 
desire to do is to commend the wisdom of the proposal, and to 
hope tliat the department from which it emanated will be able 
in a few years to say that in the districts where fuel and fodder 
reserves have been establishod loss of cattle to any great extent 
is rare, tliat land previously waste and comparatively useless, 
has been covered with foiest and gi*azing grounds, and that the 
peasantry of these districts is thriftier, healthier, and more jjros- 
perous than those in less favoured districts. 


IRRIGATION IN BENGAL. 

T he Revenue Ropoil: of the Public Works Depai^tincnt, 
Irrigation Branch, Bengal, for the year 1881-82, has 
been publiBhed. It shows that the .capital invested in 
inigation works in Bengal (direct charges), np to the end 
of the year under notice, amounted to lls. 5,48,10,043. 
This was divided as follows : — 

Rs, 

Productive Public Works . . 5,24,67,080 

ImperhU Ordinary Works 8,30,624 

Provincial Works ... ... . 15,21,4.39 

The results of the operations during the year show a 
deficit of Rs. 19,22,213 (this includes interest and all 
indirect charges), against Rs. 23,00,111 in 1880-81, or 
excluding interest, but including all indirect charges, a 
profit of Rs. 1,52,975, against a loss of Rs, 31,353 in the 
previous year. This comparatively favourable result is 
partially due to the rate of interest payable to the Supremo 
Government on works executed from loan funds having 
been reduced from to 4 per cent, but it is also 
largely owing to increased receipts from the Soue canals. 
The net receipts for the year from the Western Main series 
of the Sone project— the capital expenditure on which 
has been Rs. 1,59,92,879 — were Rs. 2,76,564, against 
interest charges amounting to Rs. 6,04,022 ; so that on 
parts of the irrigation works, the returns have begun to 
bear a very appreciable ratio to the burden tliey caused to 
the provincial finances. 

Tw collections in Midnapore and Orissa wore not 
s^tisftiotory, mainly owing to the low prices for rice, which 
oontinued to prevail It is stated that since the close of 
the y^ under review considerable progress has been made 
in realixitlg the arreiu*s in Orissa, but in Midnapore the 
which impeded collections are only just begin- 
ning to be surmounted. The Chief Engineer advei’ts at 
len^h to certain cases in w^hich the<- collootion establiaU- 
menta in this district were charged with oppressive acts 
in realising the water-rates duo. The matter was brought 
to the personal notice of the Lieutenant-Governor when 
on tour, and a searching enquiiy by the Collector and 
Superintending Engineer followed. The allegations made 


were oompletely dlsiwoved; but in the meantime ool“ 
leotioUs almost ceased, and low prioes, the preyaleiioe of 
malarious fever, and the thne taken up in issuing {eases in 
place of those which expired, have militated against the 
realisation of the arre^irs which had accumulated. The 
system which was last year introduced in 9hahab$4 under 
which an experienced Deputy Collector was placed in 
direct charge of the oolleoting department, has been 
specially successful, having received much personed atteu- 
tiou and supervision from the Collector of the district : the 
amount received duidug the year for water-rates was 
Rs. 5,30,706, against Rs. 3,09, the year preceding, 
and for the first time since irrigatioli operations were com- 
monoed, there is a decrease in the halauce remaining to be 
collected at the close of the year. 

During tlic year under review the working expenses, 
direct and indirect, amounte<3 to Rs. 11,03,834, against 
Rs. 10,50,728 in 1880-81. The excess is wholly in Orissa 
and Midnapore, there having boon a decrease of Rs. 14,015 
in the charges on account of the Sono canala Heavy 
floods ill Orissa, which necessitated special repairs to 
the ombaukiuouts on the Bytiirnce river, and large ex- 
penditure on the dredging plant Used on the Midnapore 
canal, were the chief causes of the increase. There was 
a decrease in the total irrigated area, and this occurred 
wholly ill Behar. The falling-off in the area watered 
by the Sone canals may for the most part be ascribed 
to seasonable rainfall, which, to quote tlie report, was 
6*17 inches in the klmrif season, and 4*11 inches in the 
rubbi season, moi ‘0 than in the previous year. The 
deoino in rubbi irrigation is, however, partially due to 
the substitution of kharif f(jr rubbi crops wherever irriga- 
tion can be secured, and is observable, though in a less 
degiee, in Orissa. 

The navigation receipts of the year amounted to 
Rs. 3,42,876, and thus exhibits an excess of Ra. 63,892 over 
that preceding. This increase occurs cliiefly in the receipts 
from the canals comprising the Sone project, but wdth the 
exception of the tidal canal, there has been development 
everywhere. The receipts from tlio transport service, 
which are included in tlie above figures, reached Rs. 01,606, 
against Its. 67,387 in 1880-81. It is contemplated tr> 
gradually transfer this service to private enterprise, and u 
beginning has already been made, the Calcutta Steam 
Navigation (company having, from the let January of the 
cun'ont year, taken over the steamers on the Midnapore 
canal I’he results of the year’s working are the most 
successful yet experienced, and though up to the present 
time irrigation works have failed to defray the charges 
for interest payable to the Government of Indio, the 
returns arc increasing, and warrant the expectation that 
eventually the Orissa and Soue canals will cease to be a 
burden to the province. Estimates for extending the dis- 
tributary system in Orissa liave been submitted to the 
(Joveminent of India, and ils at present 106 of the 214 
miles of canal in that province are absolutely without any 
means of distributing the w^ater they coiTy over the 
country they ai’e supposed to irrigate ; it is hoped that 
sanction will not be withheld. If accorded, it may reason- 
ably bo expected that the now distributaries will be as ^ 
successful as those now existing, in which case the receipts 
will suffice to cover the interest ohai’ges on the entire 
capital expended. 

The Sone canals require time todevelopo; the largest 
proportion of the revenue is at presept derived from the 
Arrah canal and its branches, and it is thought that there 
is no reason why irrigation should not become equally 
developed on the remaining branches as their advantage 
becomes better known. 


THE FOREST ADMINISTRATION OF BRITISH, 
BURMAH. 


T he Chief t>ommis»ioner’s resolution on the Forest ad- 
ministration of British Burmah for the year 1881-82 
testifies that excellent work was done by the department 
during that period. 

The area of reserved forest was increased by 836 square 
miles, making the total I'eserved area stand at 2,876 square 
miles at the cud of the year, which is distributed between 
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tbfiT Pettu and Towia^^^rlm circles in the proportion of Governmaat agenoy. The total number and quantity of 


2)440 square miles to the mrmer^ and 436 square miles to the 
latter With the eai^eptiott of 47 square miles reserved in 
the Teoasserim work of reservation during the 

period under notice i^ears to have been entirely confined 
to the Pegu oirolo- Tho now reserves were the Mindome 
Yoma and the Yaythe in the jP^me division, the Upper and 
Lower Tramayee in the Bangoon division, and the Kyon- 
kowasin and Saing in the Tcw»ngo6 divisiom The work of 
reservation is said to bo far advauoed chiefly in the 
Pegu circle, where it is considered to be completed on the 
west slope of the Pegu Yowa* In both the P^u and Ten- 
asserim circles further tracts have been examined iu view 
to declaring them reserved forests. The local adminis- 
tration considers that the reservation of forests has been 
most suocessfully carried out, and that > the offioers employed 
on forest demwoation have been very careful in ascer- 
taining and examining the claims of those interested in the 
forests proposed for reservation. Kvexy oonsidoratiou ap- 
peal’s to have been shown to the villagei*s whenever their 
removal has been rendered necessary, and they have been 
allowed to move at their convenience, ample compensation 
being also gi’anted to them for the trouble involved iu 
shifting their dwellings. 

Of the total area of 115,982 acres under protection from 
fire, only 1,906 acres wore bunit during the year. Jn 
1880-81, 19,363 acres were burnt out of 96,218 acres under 
protection, the area actually piotocted being only 76,858 
acres. 'Ilie impi*ovement in the year under notice is there- 
fore very noticeable, but although the area protected is so 
much larger than in 1880-81, the cost of protection has 
only inci'eased by Rs. 780. The average cost per acre of 
successful protection was one aiiiia seven pies, against two 
anuas two pies iu the previous year. There were fifteen 
fires during the year; most of them are bolieved to have 
been due to aocidontul causes, tliough several arc also 
attributed to incendiarism, sonic for the purpose of driving 
game out of the forest, and others from purely malicious 
and mischievous liiotives. 

The progress made iu teak planting does not appear to 
have boon very great. The total ai-ea under t oak at the 
close of the year was 8,000 acres, against 7,131 at the end 
of 1880-81, or an increase of 869 acres, 'i'he planting 
operations are being conducted now on the touiigya sys- 
tem, the entire area of teak toinigyas at the end of 1881-82 
was 4,439 acres, costing on an average about Rs. 9-13 11 
per acre. The system is said to bo succeeding admirably, 
the greater portion of the areas on which it has been tried 
is now stocked well with healthy seedlings, and every 
advantage is being taken for promoting the system. An in- 
teresting experiment was made in the Pegu circle iu the 
Bwet and Nyanleh resorvt*s in touugya Xeak planting in 
areas where the bamboo has flowered. The course adopted 
is to burn the flowering bamboos and plant up the area so 
bumt over with teak seedlings trans[)lanted from nurseries. 
An area of 450 acres was planted in this manner during the 
year, and the results have been very siiooessfiil. Further 
operations on this system are to be tried during the cur- 
rent year. The results of the experimental oultivuiiou of 
exotic trees at Mergui and Thairawaddy have been ou the 
whole succossful. 'I'ho plants of the Pana, India-rubber 
tree, and tbe Ceart trees are said to bo growing well at 
Mergui, while such of the mahogany plants in Mergui and 
Amherst os have escaped the attacks of insects are making 
excellent growth. The cinoliomi ])lantation at TImndouug 
has not hitherto promised \N oil, and timt at Pyoonchoung 
has done so poorly that orders have boon given to abandon 
further outlay on the oxj)erimeut there. The local adminis 
tration is desirious of obtaining the advice of an expei f as 
to what should be done to secure greater success, and it ib 
hoped that Dr. Kipg will l>e able to visit Burmah shortly, 
if his services can be sp?tred by the Bengal Government 
In the account under girdling operations, we see that 
24,409 trees wore girdled during the year, at a cost of 

G,210. During the coming season it is believed that 
about 11,000 teak ti’oes wdll be girdled, and it is estimated 
that there will ^on remain about 26,000 to 30,000 trees, 
the girdling of which will extend over two years. 

The total revenue of the Department amounted to 
Re. 22,31,804, os against Bs. 15,16,613 in 1880-81, or an 
increase of Bs. 7,15,191. The large increase has occurred 
in timber and other produce removed from the forests by 


logs and pieces of timber of all kinds extracted by Govern- 
ment agency during the past two yoai^ were ; — 


N of lioga , 

attd pieooH. Totui. 

1880- 81 ... ... 35,487 18,910 

1881- 82 ... 198,789 50,517 

Inoroass ... 1,63,252 81,007 


Of this timhor 43,630 logs and pieces, . and 29,615 tons 
were teak. The extraction and utilization of other timbers 
than teak is now l>eiug largely taken to, a course wlifidi is 
viewed with great satisfaction by the local administration 
as likely to help to expand the business. Owing to the de- 
cline in the production of euteb, there has been a large faJl- 
ing-olf in the receipts under the head of “ minor forest 
produce.^* There were only 2,611 cauldrons at work during 
the year, as against 7,275 cauldrons in 1880-81, and the 
amount realised for permits to manufacture eutch was 
Ra 48,486 against Rs. 81,006 in the yeai* preceding. The 
decrease we observe is attributed to the fact that the cutoli 
supply outside reserves is nearly exhausted. 

The total expenditure the year amounted to 
Rs. 11,50,223 .against Rs. 7,12,568 in 1880-81, the increase 
being principally due to the enhanced cost of extraction of 
timber by Government agency, owing to the larger quantity 
brought out of the forests. 

UTILIZATION OF SEWAGE. 

S O much has l^en said and written ou this great social pro- 
blem by physiciaus, sanitarians, politiml economists, am) 
scientific agriculturist s of eminence, that it is scarcely }>OHsihle. 
to in<)ot the subject without trenching on prerionsly published 
opinions. The late revelations, however, coimerning the state of 
the Calcutta were by Mr. Thomas Jones, renders necessary a 
clearer comprehen.sion of the laws of hj’giene than can Im) gained 
by a study of the logic of di.sturbp(l rminicipal functionaries, 
who object, it appears, to learn throiigh exact observation and ex- 
amination the cause of deficiencicH made palpable by their very 
vileiiess. We have already learnt eriottgh to know what gave 
origin to tlie December stenches, accounted for then by the 
Iiorso-<lro|)piijgs and oth‘U‘ tlu.*orips, in the abaence of eoaily 
accessible and since ascertained eonditioiis. These conditions 
brought to light by Mr. Jones point to some defect in the con- 
struction of our ssewelft, or neglect ou the part of those respon- 
.sible for tluir control, and to the surmise that for some time 
past these sewers have, instead of contributing to our health 
and C(anfort, been converted into active generators of zy mot i 
poisons. Sewers .are considered by some to be the peifection of 
sanitary skill, and wo arc far from disputing their value, when 
projjerly worked, for we have exact statistic da^'fb show that 
wherever they luive been introduced and rigidly looked afte r 
epidemuw h.avo cejised. But we liave seen, not in this country 
alone, that we cannot safely rely ou having the ideas of the pro- 
jectors of 1, he.se works carried out ; that consequently it be- 
comes a matter of importance to seek for additiomd 
meaHU»*es to meot conditions which, under similar circumstances 
to those locally revealed, might again occur. To secure sucli 
measures wc must put aside all question of expense until such 
time }AS complete sfifet}" lias been provided for, wdien it will be 
our duty to consider whether, by the utilizat'ou of the waste 
organic mattei’s o[»erated on, we can recoup either wholly or iu 
part the money spent. In order, therefore, that our judgment 
may be facilit^ited respecting such extra measures, it becomes 
necessary Uj shoi'tly refer to those iu use iu European 
cities. We allude of course wO the various precipitation pro- 
cesses in operation at London, Liverpool, Leicester, Birming- 
liam, Bradford, Coventry, Tottenham, Swindon, and other 
places, one or two examples of wluch taken from pa^iers by 
David Forbes, F.R.8., and Dr. Wallace of Glasgow, will en- 
able us comprehend at a glance the idea governing them, 
as well as inform us of theii* cost and value. “ Among the towns 
where precipitation is in uh**,” says Dr. Wallace, “ none is 
more worthy of attention than Leicester, the popuhdlon of which 
is about 120,000, while the sewage amounts to 7,000,000 gallotts 
per day. The quantity of lime used is 20 or 80 cwts» per 
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million gallon*, atui nothiiig w dblainsd tk^ nldoh 

baa hitherto been employed, almoat oxoluaively, in making up 
land in the immediate neighbourhood of tlie works. The 
coat of working, for lime, fuel, and labour, is j^2,200 
par annum. The whole of the sewage requires to 

he pumped 26 feet The precipitation is effected 

in ft aeriee of very large tanks and eettling ponds, and 
and the effluent is further purified by filtration through an 
osier bed three acres in extent Coventiy ha* been working for 
some years T>r. Anderson** patent in which sulphate of 
alumina, with enough lime to throw down the alumina, is 
employed. This latter process yields a sludge having three 
times the phoephatic value of that precipitated by lime alone. 
‘‘ Whatever system,” continues Br, Wallace, “ of precipitation is 
adopted, the disposal of the sludge is one of the most important 
elements in the calculation of the cost.” Tliis is a question, 
however, which we think in a place b'ke Calcutta will be easily 
met. Against the statement by Dr. Wallace concerning Leicester, 
that nothing is obtained for the sludge, we have a report by Dr. 
Augustus Voelcker, Consulting Chemist to the Royal Agricultural 
Society , on precipitated London sewage ; it is addressed to A. P. 
Price, and quoted by David Forbes, F.R.S., as follows 

‘^The following is the composition of the sewage deposit.which 
you desired me to analyse ■ 

100 parts of the dry sewage deposit contain moisture. 


less in drying at 212rF. ... ... ... .T98 

* Organic matter and water of oomhination . .. 20 i I 
t Phosphoric acid ... ... 28*52 

Lime ... ... ... ... 18‘09 


Alumina, and oxide of iron, and a little magnesia 
and alkaline salts 
Insoluble silioeoui matter ... 

100*00 

♦ Contftinincr nitrogen 0*57, equal to nmmonia 0*69. 
f £q\ial to tribaaic phosphate of lime 62*26. 

The whole of the phosphoric acid, I may state, occurs in this 
manure in the shape of precipitated phosphates, a form I need I 
hardly say in which the phosphates are readily available by 
plants. Tlie presence of a large amount of water of combina- 
tion in the deposit, that is, water which is not expelled on 
drying at the boiling point of water, shows that the phoflphat.es 
with which the water enters into chemical combination, and 
which does not escape at 212^ F., are not likely to return 
readily into the ordinary and, comparati\^ly speaking, ineffective 
condition in which they exist in phosphatic minerals. Being 
obtained by precipitation from their solution, the phosphates 
are present in the deposit in a very efficacious form. ^ 

It po**ssseR valuable fertilizing properties, and in my opinion 
a sewage inaniu’e, equal to the sample analysed by me, will 
(‘ommand ready sale nt .£7-7 ])ev ton. Bdieve me, yourj 
faithfully, 

(Sd.) ArorsTCs V^>klckku. 

According to Forbes, the estimate of value here given is due 
in a great measure to added phosphates, crude phosphate of 
alumina being used as the precipitant ; al)out £2-10, however, pci 
ton, would be the value of the material recovered. It is 
therefore, reasonable to suppose that a manure representing ever 
one-fourth the percentage of phosphates noted, would commanc 
a ready sale at Calcutta. The purifying action of these precipi 
tant* is due, says Forbes, and as we ourselves well know, to the 
chemical reaction between the alumina salts, and the organic 
matter in the sewage, by which compounds are formed, especial 
ly with the nitrogenous or albuminoid constituents, more or lesi 
insoluble in water. Putrefaction is thus checked, and the evolu 
tlon of foul gases carrying into the atmosphere we breathe tht 
germs of cholera, typhoid, Eind smiiU-pox rendered impossible, 
We cannot pursue our reflections on this subject witliout a whol 
train of thoughts occurring to us, and the germ theory of diseiiee— 
no longer a theorj' in our opinion — is that which forces itself upon 
n* at every turn. As it appeal** that certain municipal f unc- 
tioharieil are inclined to disregard the opinion of authorities on 
this point, it may be well to quote Tyndol at this place. “ Let 
me state,” says that philosopher, “ in tw<o sentences the grounds 
on whi^ the ittpporters of the germ theory rely. From their 
i*e0peottve virdaes you may ^lant tyiihold fever, scarlaiinn, or 


small-pox. What is the crop that will adSe from thU hus- 
bandry 1 As surely os a thistle liaes from a thistle seed, as 
surely a* a fig comes from the fig, the grape fwm the ^pe, and 
hethoiii from the thorn, so surely does the typhoid virus 
ncreasd and multiply into typhoid fevei*, the scarlatina virus 
nto scarlatina, and the small-pox virus into small-pox.” 
Putrescent sewage matter is the soil in which igrmio infusoria 
abound. Since then thei*e is every reasoq to believe that these 
fermentative organisms can transform tliemselves under peculiar 
conditions into different ferments, which, fructifying in this soft, 
yield germs endowed with distinct poisonous properties, the 
idea of destroying the chance of their evolution in die first stage, 
hecomefl of vast importance. Water, according to David Forbes, 
Dr. Wallace and others, has per se no purifying action whatever ; 
it merely acts as a diluent, and serves to carry out the first 
principle of sewage engineering, the rapid disposal of feecal 
matter, into the nearest tidal river or to some centre where sewage 
irrigation is practised. Here another thought of importance 
occurs. Some sanitarian has said that by the former means of 
disjDosal, we pollute our sti*eams to such an extent that they 
can no longer funiiah water fit for either man or beast to drink, 
or fiflliefl to live in. Happily in Calcutta our great arterial 
drain, the Hooghly, oftshoot of the holy Ganges, ia not 
utilized for this purpo.se. Tt apjiears, how*cvor, no less certain, 
in the absconce of s))ecial protective ineaMures, tliat wherevei 
the city sewage \x conveyed, its jnoperties and effects ai’c 
not altere<l. Discliarged jik it is into the salt lakcfl, some miles 
beyond the city, and thence as supposed into the Bydiadurree, 
a tidal stream, wc conclude that the effects anil influences 
of saline matter, the atmosphere, tide and current, must rendei 
it innocuous. Are we, however, satisfied that this is the case i 
We must admit of cour.se tbat the matter is rendered, so far 
as we in Calcutta are concerned, inoffensive, but we may have 
wafted back to us, when south-easterly winds prevail, disease 
goims of varied potency, which indeed, the characteristic nn- 
hoalthiness of the intervening suburbs points to. The closer, in 
fact, we examine the question, it wiU appear that we cannot pur- 
chase flafety at a cheaper rate than the people of Coventry and 
Leicester. We liave seen that the defecated sewage of these towjis 
is rich in all the elements essential to plant gvowtli ; that it 
is further of a compact nature, and may be used for raisiixg 
the land. Why, then, in tlie ciise of Calcutta, where a natural 
impulse urges us to save it for agriculture ou the one hand, 
and for our better protection from the action of tidal waves on 
the otlier, should we not venture upon this second, and 
evidently conclusive, fll.ep in saniUition ? We know that every 
grain of wheat, eyery grain of and other seeds, every chest 
of tea and indigo, o\xM*y Ixilc of cinchona and numerous other 
prcHlnctfl which leave the country contribute year by year to the 
exliaustion of the soil. Tliis is an oft-told tale, but it cannot 
lie too often conveyed to the native mind, and to the minds of 
European settlei-fl wlio have large interests at stake. Thi.s 
.sewage precipitate is the manure par excaHeri-ee for indigo, by 
retieon of the large amount of aramoniaciil matter it contains, and 
for wheat and tea, by reason of its richness in phospliates. The 
demand foi* such BuliHtances, however, must be created. The ob- 
vious duty, therefore, of the Calcutta municipality, if they think 
fit to adopt any of these aiiditional methods for the prevention of 
the putrefaction of waste organic matter, is to do so, at first, with- 
out hope of profit. That such measures are necessary there can 
bo no question, especially since the president of the 
Calcutta Council maintains that undulatory strata of almost 
concrete sewage, varying from six to eighteen inches, does 
not retard the flow of matter, and the desired accelerative 
action of the tide. Putting aside altogether this argument, 
which we might make much of, and bearing in mind 
simply that this concrete matter— itself putrescible — forms 
a fleries of ccmsixkiJs wherein recent fiecal matter becomes de- 
posited, ferments and fills the drain with deadly gases of greaVer 
tension than the superincumbent atmosphere, we must instinc- 
tively admit, not alone from their very^ palpableness, that 
such vapours find their way by perhaps a thousand 
different outlets^ into the atmosphere, and that if we do not die, 
it is liecaose fate keeps us without the zone* within which 
zymotic germs find egress. It does not fall within our province 
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to point out which mthod of sewage irrigation or precipitation 
would be most applicable to Calcutta, but we venture to suggest 
a means of its profitable disposal when so treated, and we do 
so, bearing in mind the wish of the present Government to raise 
the native to a better estimation of himself ; and in doing this 
we need but refer to Akbar’s instructions ' to his collectors of 
revenue with regard to agriculture, which were as follows 
" The collector must consider himself the immediate friend of 
the husbandman, be diligent in business, and a strict obaervor 
of the trutlv being the representative of the chief magistrate. 
He must* transact his business in a place to which veryone 

may find easy access, without requiring any go-between 

His conduct must be such as to give no cause for complaint. He 
must assist the needy husbandman with loans of money, and 
receive pajrment at distant and convenient peiioda. When 
any village is cultivated to the highest degree of pei'fection, by 
the skilful management of the head thereof, there shall be 
bestowed upon him half a biswah out of every biggah of land, 
or some other reward proportionate to his merit. Let him 
learn the character of every husbandman, and be the immediate 
protector ’’of that class of subjects. Let him promote the 
cultivation of such articles as will produce general l^enefit and 
utility, with a view to which he may allow some remission from 
the general rate of collection. In every instance he must en- 
deavour to act to the satisfaction of the husbandman.” This 
quotation, we think, renders our plan at once obvidus. Let the 
Government purchase the Municipal produce, insist on its use, 
and recoup themselves at distant and convenient periods by 
Imposing a slight tax on the oalculnted increase of produce, 
keeping in mind, however, at tjje same time, the principles laid 
down by Akbai*. They will thus in a simple way conduce in a 
gi'eat degree to the spread of agi'icultural knowledge, and 
prevent the inhabitants of lai'ge towns beiJig overtaxed to insure 
life, when, as it is, they are heavily burdened. They will con- 
tribute to a reduction in the price of food-stufts, by promoting 
their increase, and so, to contentment. Above all, they will 
contribute to tbeir own safety — for zymotic gonxis circ no 
resi^ectera of persons. 


EDITORIAL NOTES. 


F rom tUo report of the oxperimoutal Ainu at Bhadgaou 
for the half-year ending December last, wc observe that 
the area cultivated with cotton was 210 acres, or an oxccss 
of 58 acres over the ai’oa of the preceding year. Notwith 
standing the excessive rainfall of the season which iiijm-ed 
some of the crops, the out-turn is good on the wlioh', the 
average yield of clean cotton being ostimatod at 2001bs. 
per acre. In regard to the prospects of cotton in the 
district, IVIi*. Stormont, the superintendont of the farm, 
thinks that the produce will be equal to that of the yeiu* 
preceding in quantity, and consideralily superior in quality, 
owing to the edmost entire absence of the Waradi or Dcahi 
variety, which is now scarcely cultivated anywhere in the 
district. From the results of his experiments with a new 
cotton, which was believed to be a hybrid, though subse- 
quently it was proved that the plant was no hybrid at all, 
Mr. Stormont concludes that a crop or })lant of any kind 
may be readily and largely developed and modiliod by 
cultivation. The plant in question was sown under varied 
cf.nditions, in rich garden ground, on medium land, and 
in a poor oott<»i' field ; and with the results that, under 
the first, it maintained its peculiar character, the second | 
was irregular and below average, while the third failed 
entirely. 

. The area under bafri and jowari was 106 acres : the i 
abundant rainfall of the season was highly beneficial to ' 
both oiDps, 01 ^ tho yield would doubtless have boon largo, 
were it not for the damage done by locusts, by whose rav- 
ages half the entire crop was destroyed. The cultivation 
of wheat was also, we see, more extensively carried out 
during the period under report, and tho crop promised to 
turn out well ConsignmentB of tho farm wheat have, we 
observOf been sept to British BurmaU and Mysore for cul- 
tivatioii. In Bnrmolv it i<» iaid that it*^ is intended to * 


attempt its cultivation in lands \diioh are rendered unfit 
ft>r paddy cultivation^ owing to their being inundated 
during the rains. The cultivation of the early amber-cane 
has also been attended with suooess, the and treaele 

manufactured from it is said to be of superior mud 

the latter is to bo utilized for making candy sugar, for 
which purpose it is believed to be suitable. 

We see that the exhibition of farm bulls at the recent 
agricultural show at Ahmednugger has resulted in a 
demand for superior animals in that distriot, and some 
animals are now being sold at prices i*anging from Bsr 100- 
to Rs. 125 each. A two-sooro fiook of Dumba sheep was 
also added to the livo-stook of the farm during the half- 
year, but from the experience already derived in the 
breeding operations carried on, on tho farm, the superintend- 
ent does not think that animals of pure blood will take to 
the climate. The cross between the country owe and Dumba 
ram has, however, it is said a good constitution, and retains 
to a lai-ge extent tho fineness of wool of the pure Dumba. 

Wo observe it mentioned that tho employment of saw- 
gins for cotton-cleaning has, through tho experiments 
shown on tho farm of their oftectivenoss for this purpose, 
found much favor amongst private firms and companies. 


In one district of India alone, half the oattle, 
or 250,000 head, died from starvation in 1877. Disasters 
of this sort have resulted from an increase of the 
population, which advances further and further into 
the jungle, bringing into cultivatiq|j|||l||ltivable waste 
land, which formerly served the purpowilHll^llago grazing 
grounds. Precisely the same encroachments occur in Eu- 
rope from tho same cause — that of iucroosiug numbers. 
But owing to the greater constancy of the weather in tem- 
perate climatei^ the ofiects there are not serious. In such 
places, compe<^ii|tion for the lost grazing ground is foimd 
in tho increase of cultivated fodder crops, upou which 
reliance can be placed from year to year. But in India, 
things arc different. In unirrigated tracts — that is, over a 
vciy largo part of tho country — if droughts occur, and w« 
know that they do so periodically, the fodder crops wither 
and die, and the cattle, having no longer any jungle to 
which to turn, perish miserably. The Government of India 
is therefore setting itself to work to remedy this state of 
things, by protecting and enclosing forest grazing lands. 
This will serve a 'double purpose. The long-rootea posses 
deriving a supply of moisture from below, and the fallow 
grasses protected by sliade above, will then furnish food 
for cattle, while the bushes and smaller trees will reproduce 
tliomaclvos by seeding, and provide fuel. Something has 
already boon done in this way in Ajmere ; and tho results, 
after five years onl}^ are said to bo most encouraging, the 
appearance of tho hills and countryside being quite altered. 
Averse as tho villagers must bo at the outset to a pro- 
ceeding which oncloses oven a portion of their grazing lands 
for a time, they come to see tho advantages of it when 
drought is upou them, and will, no doubt, before many years 
have passed, be allies, instead of opponents, of a measure 
designed solely for their benefit. 

In Ajuiero, side by side lie protected fodder reserves 
and unprotected jungle, and the dificronoo is most 
striking, though the enclosures have existed bo abort 
a time. “ Tho first are covered with an almost impene- 
trable thicket, chiefly composed of shoots edible by oattle. 
'Fho second are practically devoid of all vegetation, and 
appear to be mere heaps of rock and stone. 

One of the chiinges resnltiug from the rccouatmction of the 
Madras Agricultural Department is tlie retirement {rom the 
8er\ice of Mr. K. SchifTmayer, ALsaistaut Superiuteudent of 
Government Fanns. Mr. Schifimayer is a graduate of two 
German Agricultural Colleges, and a pupil of the late 
Baron Liebig, whose lectures he attended when a 
student <»f the Boyal Polytechnic, and of the University of 
Munich. Mr. Schilfmayci' came out t.o India in 1873, He 
was esi»ecially engaged with the view of being employed 
in connection with district farms, the establishment of 
which was then under oonsideration. District farms having 
iittver been opened, the services of Mr. SchifTmayer were utilized 
on the Saidupet Farm and the Agricultural College of that 
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place. Wiieii enga^^e^ in the cliemioal latoatory, he 
sedoualy iii}ure4 hy an explosion of chemioalfl^ which led even- 
tually to, hie retirement. Mr. SchiflCew^yer |>Qweedee a fartn 
near and intends^ after having mrulted hie health « 

to use tJie same as an experimental and ucclimatisatiou 
station. 

A siHTi.T of 62th of Carob seed was received from the 
Director of the Department of Agriculttire and Commeri^, 
North^Westchi Drovhxces and Oodh, in the month of August, 
and was sent to the Divisional Coinmissiouers and Conservators 
of Forests in the Bombay Presidency for distribution among 
the District Collectors and Foi’est Oflficers for cultivation in 
locfiUties where it was likely to succctai. Reports regarding the 
j'eault of the experiments wei*e called for, and have been leceivtMi 
by the Bombay (arovemment ; and the following is the general 
results of experiments ; — 

tRie Acting Conservator of Forests in Sind reports that the 
Cmrob seed sent to him was distributed amongst the District 
Forest Officers ; that experiments made with it in the Sukkur 
circle in Rahuja nursery have failed ; that another trial was 
also made in the Sonda nmaery in the JeiTuck circle, where, on 
Slst July J881, about 11 tohui of the seed wore sown broadcast ; 
and again, on the Bth October, 14 tolas more were similarly 
sown ; that of the July sowing only 0 seeds germinated, hut the 
AtigUst Jot produced a considerable number of plants, of which 
66 have survived ; and that the 9 July seedlings have reached 
heights of 33, 20, 16, 14, llj, 9, and Sit inches, and the 

August plants vary from 1 to 14 iiichos, but tlie 'greater number 
stand from 5 to 8 inches. The Couseiwator states that all the 
plants were ]>votecteil by mats from the frost during the cold 
seasot], and adds that, when once these plants have established 
themselves in the soil and have sent .Uieir roots deep eiiongh to 
reach tlie lowest level to which the moisture sinks when the 
floods subside, they should be able to exist without artificial 
irrigation or protection ; and that at present they are too smalb 
and he thinks it would be premature to express an opinion as to 
their flourishing in Sind or not. 

The Superintendent of the Economic Garden at Hyderabad 
reporie that two-thlrda of the Carob seeds received by him was 
sown in pots on the 28th October 1881. Thesood came up well, 
but a great numl>er of the young seedlings W’ere lost on account 
of his havitjg (for want of small pots) to transplant them at 
once from the seed pots into nursery lines. Only 45 jflants re- 
main alive ; they are quite healthy, but the largest plant is only 
al»out inches high. The nuiialuder of the seed was sown on 
the 7th July 1882, and is beginning to show signs of germinat- 
ing. Mr. Strachau states that he has tried this plant twice 
since the gtirden was shifted from Salaru to near Hyderabad, 
and five or six different times at Salaru both in seed-beds and 
in pots, and has found the, latter plan most successful, and adds 
that, so far as the suitability of Carob to the soil and climate of 
Hyderabad is concerned, it will grow, but the slowness of its 
growth will prevent its being of much use except as on orna- 
mental shrub in gardens, and the cost of rearing a plantation of 
Carob in Sind would be very great. 

In submitting Mr. Strachan’a report, the Commissioner in 
Sind obsjarves that the results of the exj>oriments tried at diffei'- 
ent timM with Carob seed iu Sind seem dearly to show it is 
not likely to grow well in that province, or be successful as a 
ti'ee for purposes of trade. 

The experiment has proved somewhat successful in “ Rutna- 
giri eUxd ICaunra. It has been a complete fjvilure in Koladgi, 
mid the reiK)rt for Belgaum is also discouraging. It will pro- 
bably succeed fairly in the moist climate pf the Ghaut and Kon- 
kau Districts, Eutuagiri, and Kanarji.” 

Tb© Conservator of Forests, Northci n J>i vision, submits reports 
from the District Foi'est Otticers of FTortli Thmia, South Thojui, 
R^hondekh, Niwik, Ahmednuggt r, Poomv, Siihira, Sholapore, 
SUmt, and Fahch Maluds, from wliich it ap])eai‘a that the experi- 
ments made 1^ these ofheerH lu the culti vationbf the seed generally 
failed except at Satara, where almost hll the seed sown in pots 
germfnated, the young plants l)eii»g now healthy and about nine 
inches to one foot high, and at Sholapore whore the seed sown 
Xioalted in 25 healthy seedlings, which are now one inch high. 


The Coneeryator. Foree^ that 

the experimeuts made to division have ]^ved utter fail- 
luea every where, except in Belgaum, where better reeulte were 
obtained, and where there are 312 seedlings pow retoaaulng of 
,an average height four inches, what effect the late heavy 
rains have had on thorn remains, Jbo be seen. 


The leport from the Manager of the Indkt-Bebber Works 
Company, Silvertown, Essex, upon samples of rttli^Ser obtained 
from trees of Hevea bmsUieims and OoitUloa groWmg 

in the experimental garden at Heveratgoda in Oet^iber 1882, and 
sent by the director, Ceylon Botanic Qarden, to Xetv for trukiinds- 
sion to Messrs. Silver and Compaaiy, is a Very satisfactory one. 

As far as quality is concerned, the cacUltchone produced in 
Ceylon by the three species of South American' rubber- trees 
inti*oduced l^y the Indian Government * in 1676-77, is in all res- 
pects fully equal to that collected from the WM trees hi their 
native districts. 

Hevea Rubber*. — As far as chcuaical examination goes, this 
rubber differs in no respect from the better description of Para 
bottle rubl>er, except jierhaps in having a little moi*e water im- 
prisoned in it than is usual with well-aeasOned Para. The me- 
thod of pmparation, os each layer in Para bottle rubber is 
paiiially dried when held over the fire as pradtised in Para, 
may explain this, A portion of this rubber well washed and 
dried gave a loss of 18‘7 pci- dent. The amount of ash obtained 
on inciiiemting a portion of the unwashed sample is 0*7 per 
cent, which is about one-half that from the ‘Brazilian product. 
There is a great similarity iu ^e composition of the ash of 
the Hovea and the Para bottle rubber. The ash fi-om the 
washed and dried Hevea is 0*6 per cent. This sample is 
almost oiitu’ely free from extraneous matter. On digestion in 
alcohol it yields only a slight coloration. Like Para rubber, 
its fresh-cut suifaccs show a slight acid re-action, easily re- 
movinl by washing. The washed product is free from iasto and 
smell, and turns a dark colour on drying similar to ordinary 
Piini rubber. As far as can bo determined on so small a 
sample, there is reason to believe that as regards strength and 
elasticity, it would be fully equally to good Pam India-rubber. 

When mixed with the suitable proportion of sulphur and 
vulcanized, it }>098e8S6S great strength and elasticity. 

Cast ill oa JtubUr . — On washing and drying a portion of this 
sample the loss is 12*3 per cent, so it is necessary to use warm 
water iu washing this rubber ; it becomes, on drying, much 
darker and shorter than para rubbef. It has a bitter taste, 
which is not removed on washing. Tlie unwashed sample 
yields 1*9 per cent ash ; the washed sample gives 1*2 per cent. 
The shortness of this I’ubber would restrict its use to some 
slight extent where tensile strength or tenacity is required. 
When mixed with the ustial proportion of sulphur and heated, 
it vulcanizes well, but imperfectly, and is devoid of strength, 
chai-acteristic of the better kinds of rubber. Nicaragua rubber 
is not at present met with in this country to any gi’eat extent, 
but there is no doubt that the purity and general qualities of 
this sample w^ould gain for it a favourable reception, even if our 
sniiplies from present sources were more adequate to our 
demands. The chemical analysis of the ash of the OaetUloa 
sliow^B that there is no very marked difference iu the mineral 
constituents of the juices of the Hevea and OastUloa under 
the present system of cultivation. 

At a meeting of the German wood-pulpf^manufactatjers a 
communication was read from Mr. Keller, describing how he 
first discovered wood-grinding for pulp. His first idea of taking 
wood ns a substitute for rags was conceived by reading of the 
wasp’s nest. Experiments with sawdust were, however, fruit- 
less, and a remembmuce from early days brought 1pm to 
try wot grinding, using a Common grinding" stone for the 
purpose. He then obtained wood-pulp, and straining tlu’ough 
a cloth, pressing between a book, and diying, the first sheet 
of wood paper was made within four houw. He finally built 
a small grinding apparatus, taking his wife alone into his 
confidence. He made several attempts to obtain a partner, 
but iu vain. In 1645 he received a patent from the Saxon 
Govemment, and shortly afterwords was ancosisf ol in Wosiiig 
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a papn; mfll nq» ivt t^e ownw b«oain« 

jftl(torvard8 ^ught tlid prop^, he ma 
nxuihlo tq Gkitiy his Igeas into exeeuvioh owii^ to stei^tened 
dromnsta^ Shorty alter wards, Yoelter heard of his in- 
^ntiopi ahd some Interviews became possessor of it for 
the snjpof YpO thalm and a pariicipatiQn in profits. The 
year l64fi*49 hroijglii the Eevolution, and 1850 a flood which 
complete^ stopped K^er*s mill In these drcumstancee he 
applied ^to rthe Saxon Qpyernment and receiv^ an advance of 
9, cop thalei^ An a|i?tifioiai leech ” of India rubber was one 
of the novelties invented by Eleller in those hard times, but 
this was jwld to an American for sevenity-five dollars. Voelter, 
in the rnsj^tlme^ had not succeeded in deriving any profit or 
suooesfif, anci finally the comp^t was dissolved, Keller being 
obl^ later to give up his mill to fh® creditors. Voelter's 
further aUeem m well kpown^ 

An American oontemporaxy says : Sorghum-aqgar enthusiasts 
are properly alarmed at the perfection glucose has attained in 
the hands of skilful chemists, who have succeeded in getting 24 
pounds.of pure, diy, white, absolutely crystallized glucose, close- 
ly resembling loaf sugar, from each bushel of cora of 56 pounds, 
at a coat so low that by-products pay all the expenses of 
the manufacture, enabling the company to sell it for from 2 to 



^ : It is important inallbranoheaof 
to consider thh source, of income, and their avaikbiUty 
at short periods. Sheep afibrd a ^ubl$ i^icotm annna]ly,~rlamb 
and wmI,— and they are uso^ ivbopt equal in value. The 
power of ^imilating food is o]^ of, the most important of ani- 
m^ functions, Sir.1. :6. La#^, inhi^ experlrnents to deter- 
mine the percentage of food utHized, or stored up, by diflfereut 
aniniais, found that sheep stored up, in incased weight, 12 per 
cent of dry food consumed, whdst cattle only kid up 
in increwed weight of 8 l^er ceut.-.that is,* Sj pounds 
of dry food increased the weight of sheep as mpeh as 
19J pounds did the weight of cattle. Bo that, it these ej^i- 

mentsare to be treated, sheep mmt be . considered as exoellei^ 

utiliwrs ^ food— as producing, at least, as many pound#! of mut* 
ton, besides the wool, from a given quantity of food as cap be 
produced of beef ; and, as the best mutton brings as high a 
price as the best beef, it would appc^ir, on this bask, that sheep 

would give the fleece an extra profit over cattle. On tbk vkw 

sheep, on suitable lands, must be considex'ed amoim the most 
profitable of farm stock. It is true the dairy cow brimishtr 
profitable flow of milk to ofiTset the fleece of the alieep ^ but the 
good dairy cow does not lay on flesh while in milk, as doss Un^ 
sheep while growing the fleece. 


2jc. a pound in large quantities, and half-a-cent moi*e for small. 
It looks much as if the sorghum men must make a fight to 
have this glucose sold under its own name, and not as cane 
sugar, which it is now usk^ to adulterate and cheapen. 

The Mea^kan Financier has I’ecently called attention to the 
value of the well-known American agave, a species of the aloe 
plant, found everywhere in Mexico, and numbering not less 
than thirty varieties. The ferffle plains called Los Llanos de 
Apara ” have long been noted for the special excellence of the 
pulque, to whose production the plant is moat exclusively devot- 
ed. Situated between Puebla and tlio city of Mexico, these 
plains are covered, as far as the eye can reach, with these flour- 
ishing plants, each of which proilucea pulque, the natunil ex- 
udation of the plant, to the value of about six dollars, and then 
is supposed to have lost all its utility. In the district of Te- 
fpiila Jio pulque is drawn from the plant, Injcause its special 
virtues enable it to produce tlie brandy named after the district, 
and widely used throughout the country. This Tequila brandy 
is made by an old system dating back to the days of the Aztecs, 
and which consists of roasting the bulljs in a furnace dug in the 
ground. This gives a sweetish liquor, which, when cleared and 
subjected to the further processes of fermentation and distilling, 
yields the favorite brandy, ^But beyond this, no use is made of 
the plant. The same is the case in very district of the country 
where pulque and tequila are produced, and so notorious is the 
general ignorance or indifference to any further use of the plant, 
that its destruction is general when it has once passed period 
for yielding either of these products. And yet there is very facili- 
ty for utilizing the plant in at least four distinct industrial pro- 
ducts, each of them very important and promising large ret urns. 
Next to pulque and tequila, the plant can be made to yield an 
excellent quality of molasses, by clar ifying the sweety decoction 
of the bulb. Distilled, this becomes brandy ; undistilled, it 
yields molasses equal, if not superior, to any pressed from sugar- 
cane. The peninsula of Yucatan has grown famous for its 
production of henequeu or jute. The loaves of the maguey 
plant everywhere in Mexico, when pressed, yield a fibre in all 
respects equal to the best Yucatan jute. Various experiments, 
though on a small scale, prove this. Ropes are in use in a 
thousand districts of the interior, made from these leiives, and 
of unequalled strength and excellence. The peculiarities of 
soil afid dimale are of some importance in considering the uses 
of tUs fibre for cordage, but oven whore it is found somewhat 
inferior in this respect, which is rai’oly the case, the pressed 
\iavefl yield a pulp absolutely uneciualled for making paper. 
The paper milk of Belem have repeatedly produced an excellent 
quality of papeMiunade from this pulp, and is has not made its 
way into commerce, only because no one has as yet taken hold J 
of this virgin industry, and produced the pulp in nuu^ketable I 
quantities. I 


The value of the eggs annually consumed in the Ujiited 
States is itated to ho S76,000,000. There are' many wiwaof 
I pfcserviug them, when plenty and cheap, for the time of scarcity 
j but very few have proved to bo entirely sn'ocosaful. A oorroe-’ 
pendent of the Anuri,;an Dairymen says that after trying soyer- 
ral methods, he has found that eggs covered with malted paraf 
fine kept the best of aU, and those of them that were put Zw» 
in weak brine, in which they sank to the bottom, kept better 
than others packed in dry salt or in plaster. He mentions also 
a German prepax-ation of salt, saltpetre, and bora*, which how- 
ever is patented in America. He had some eggs put down Iri 
this for five months, and they were equal to fresh eggs, ev^n 
when boiled for eating, a very delicate tost, as eggs very soon 
exhibit any sUleueas when so cioked. An omelette made of 
! eggs put down in this solution was very good, and so was one 
made of eggs a year old kept in paraftue, as was also a sponge- 
cake made of beaten eggH. 

Tim life of tologmph poles is estimated as follows : Cfednr 
16 years; chestnut, 13; juniper, 13 ; spruce, 7 yea^. OeyUr.’ 
chestnut, and spruce ai-o usetl in the Northern States, janipar 
and cypress in the Southern States, and red-wood in Califo r^ 
Poles cut in the summer wiU not last as long as those cut in the 
winter by five years. Soil and eliraate, of coume, make a dif. 
fercuco with the life of poles. 


Mn. C. Bknson, Assistant Superintendent of Oovemment 
Farms in the Madras Presl.lency, having obtained permission 
to vnut the works of some of the loading Agricultural llnple- 
raent Makers, and the ExperimenUl Farm at Bothamsteadl^ 
submitted the results of his investigations, in the Mut^ of 
which he makes the foUowing suggestions « i venture 

to point out the extreme desirability of doing everything within 
the power of Government, to introduce into India an improved 
].lough suited to the conditions of the Indian cultivator ks 
regards his poverty and the strength of his cattle. As fa^ as 
my experience goes, no thoroughly satisfactory plough has yet 
[ Iwen nnode, and it is probable fliat in various parts of India, 
slight mollifications may be required to meet the ideas of the 
ryot, but for the greater jmrt, as now, one general form of 
plough would meet the demana. Again, that it is (Seairable to 
strain every nerve to create a demand for Improved pioirnhs 
110 one who has studied Indian agriculture, and the effect w^ich 
the improvement of it would have as a means of preventing 
famines, can doubt. The Indian farmers afso cannot draw on ' 
the world for supplies of manure to replace withdrawals made 
by the crops raised as the English farmer does, but must r^y 
on indigenous resources. The greatest store of these lies below . 
the surface stratum of soil at present tilled, and to rea^;tti«. 

the ryot requires abater tilla^topltoent than he' ntf^‘ poij. 
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getm* I, Uierefore, venture to urge that of tho light 

ploti^ siado by tiio chief makeirs ehould l^ohkiaed aod aeut 
ottt to the diflhreot ptovincea of India for a thorough trial, 00 
that, when the reeulta were reported, with eoggeatioxte for the 
xnodidcation, if neoeasary, of any of the ploughs which appear 
suitable, or with samples of what is required, together with 
information for the use of the mannfoctwer of the price at which 
similar plotighs can be made up in India, the question can 
be solved, whether a cheaper article (in every sense) can be 
obtained for \he ryot in England or from native makers. It 
would also hereafter not be out of pkoe, nor bad economy, for 
Government to dispose of a considerable number of ploughs of 
the pattern selected to the ryots indifferent parts of the country 
at reduced prices, themselves bearing the actual coat. 

“ A trial, su(i as I have ventured to sugggost, would be of 
thegreatest Value, both for solving the question referred to 
above, as well as for putting within the reach of the ryots a 
suitable and tolerably efficient plough. The cost would not 
be great, but the trials would have to be conducted most care- 
fully and under ns varied conditions as possible, and would 
require the assistance of an engineer and an agricultural export 
in either ease. 

^'Besides the urgent want of a good plough for general purposes, 
there Is little scope for agricultural machinery in India, the 
native implements being either sufficient or capable of easy 
improvement Exceptions may be mentioned in a low priced 
simple winttower, a seed drill with the power of controllirfg 
the seed supply and depth of sowing, not now possessed by 
the native drill, and an implement suited to the operation of 
breaking up black 'cotton soils to a great depth in order to 
eradicate the strong deep-rooted grasses with which they be- 
come overgrown.” 

Ih North India, the Government of the North-Western Pro- 
vinces are caiTying out the latter operation with a set of Fowl- 
er’s doable engine steam ploughing tackle. 

In the Bellary dictriot, a large demand sprang up last year 
for strong heavy ploughs for this purpose, and a native mer- 
chant ordered out over 800 of different patterns from Sweden to 
meet it, The ploughs obtained, although they can do the work 
desired, are not the form of implement beat suited to the object 
in view, and, acting on information I gave them, Messrs. Kan- 
somss have put in hand a special implement, or rather a form 
of plough, for the purpose, which will weigh about 150 lb., have 
two long handles, one wheel, all parts wrought iron, steel 

breast, and share, trussed beam, and mode to work about 
18 inches deep, and to cost about .£4. This they also intend to 
send out to Madras, with a request that it may be tried later 
on In the year. It is very desirable that this should be encour- 
aged, as such an implement would be very valuable in the 
iMge tracts of country where the black cotton soil prevails, and 
the operation is necessary, for with the rough native implement 
now used, it is extremely costly and tedious. 

It was purely accidental that the order went last year to 
Bweden,and if the English agricultural implement makers were 
kept fully informed of what was passing in the agricultural world 
4n India, they would in all probability be able to compete with 
the Swedish manufacturers, where prices are generally more 
favorable. For this purpose, I would urge that all the leading 
firms should be regularly supplied with all reports, &c., ou the 
agricultural operations conducted by Government in India, and 
especially with reports on the agricultural systems of different 
localities, such as that of Mr. Bobertson’s on Coimbatore (1876), 
and mine ou Triohinopoly (1876-79), Cuddapah and North 
Aroot (1879), and Bellary (1880). 

Beeldea a heavy plough for the use of the ryots themselves 
in the operations referred to above, a large steam implement 
|Qr redoing large areas for use by Govemmeub, or large land- 
kplders, as has been done by the North-Western Provinces 
Govemment, would be most useful, and, after seeing ** Darly’s 
Steam! Digger” at the Beading show, 1 went down to the neigh- 
t)Ourhood Cbelmsford and saw one of them at work. This 
implement sesips well suited to the work, but it travels over 
thegroondit coltivates, a principle which has never hithei'to 
succeeded, and ^ . ititt undergoing improvement as a new 
maddns, Erma report of a public trial, it appears more 


econWeal than a ftqam ploughing tackle, H is lew . 

cumbrous and less oostiy, i^though still: (£1^00 ) 

charged for U is boavy lor As jpapme as it |tauds^ Ifv how- 
ever, any Govwnment A India is the 

lead of that of the North-Westem Erotllices, I wulf w«g«st ’ 
that the value and sultaWl% Of this machine should hi con- 
sidered before obtaining a set of steam plou|d^ tackle. 

Messrs. Hornsby have been making a reapiig machiim for 
cutting indigo. It is a back delivery insohine, out 8* wide, 
weighs 4i cwts., and the price, packed and delivered in London, 
is £19. It is geared for use with bullocks and made extra strong 
for cutting indigo. This machine appears to have met with con- 
siderable success in the Bengal indigo districts, and its in- 
troduction at Madras might also be useful in some of the 
indigo districts, and would certainly be , so at Saidepet for 
educational purposes. The same firm have been making also 
an automatic delivery reaper In the same style ; its price is £24, 
unpacked. 

No one who has visited Eothainstead, and seen and heard of 
I the results of continuous corn-cropping there, can any longer 
be in doubt that our Indian soils have been greatly exhausted, 
or rather reduced in productiveness to a very low ebb ; in fact^ 
reduced to very much the same point as, if not lower than, that 
of the plots which have now for 30 or 40 years been growing 
wheat and barley at Kothamstead continuously without manure 
On these plots, it is found that the average production for many 
years was reduced at an average rate of about one-fourth 
bushel per annum 1 but that, after the outturn had got down 
to about 12—13 bushels of wheat or rather more barley per 
acre per annum, further reduction does not go on nearly 
so fast. This fact explains why ft is that Indian soils, with 
their very small produce, have not shown generally within 
iccent years those signs of further exliaustion which have been 
expected by some. 

The following figures show the results obtained fi-om plots 
continuously unmauui*ed 



Average Aknual OtrrrtmN of 

DBE.SSED COR^. 

Fifteen Yoare, 
1852-66. 
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1867-81. 
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218 
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749 

61 

24 

1,251 
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These figures show that the average production of wheat in the 
second period was 27 per cent lower and of barley 36 pei' cent 
lower than in the first, taking the weights per acre. 

The effect of season on such small crops as are now obtained, 
which it should be I'emembered are very like average Indian 
crops, is most marked. The figures for the last two years ore 
shown below 
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n»w 4w(uwiitriktia to our ftoutoil mm. | wio to found tUnm ; wad no tjnoh^ 

Artl tki btftttflitdl Urtf known m the *• oontervAtion of enonry.*’ 1 turn n model fawow no m lUnitefAtloa of the prlnelplee upon which 

tb. i^gh. ?» made Iwd U plo^h^, a. waU M 

wkloh.on?^wndtk* ponnlt tti to perceive,'* U another of these dk* (the mechanical part of the art, Thoto, howevei, aio whataro 
covwdef wW^^plnbi and remove many diffloultiee from the pa^ * required ,— York 
of the itndwat, Ant In af^oultural aolence, although even these 

laws of phyto aided greatly to make jbivettigationi more oer- ^ * » 

tain ana more efkctlve, yet we have not one broaa and distinct law THE DEVELOPMENT OP THE HINEBAL 

yet laid down at a basis upon which any satisfactory practice can be KESOUllOES OP INDIA, 

built npi or one which is not fall of doubts and dihlculties, or 
wbii^ Is not at once fiercely combated by other investigators. 

We had' the ^eral theory of Liebig which was popular 30 or v icrlos of four lectures has just been delivered to 

40 yMT, tgo ; then Mm« the nitrogen theory o( ^ouMlngdult. A ^ at theXeor on the 

lAwes, aiw others and the totally dif^reut one of ViUe and some roiourcesof India, bv Mr. Alfred N. 

*'»• '>»* y®t eome dUctolee /eotwer U ml AmooLe of the Koynl lohool M lOnee. 

^ hhUewM. who to.dny we dUoaejlng nml debnfing, and eaoh to ihe u«are^ Compaide* 

K* ®« iTth^vS. Md iTttt present noUaB Metaorologloal Eoportor 

the result is that the practical farmer is entirely without help, and »» fftllowinc G on outline of the four Icc- 

ismfused and mislSd by the multitude of opinions all differing for Wesfcem India, The foUowlng is on ouiuuo oi too lour ic 

from each other, and the uselessness of any one of them to afford ^ ^ *4 Af « nArinfl wlianoiie of the most sriaantic min- 

him any aid la hUWxmn In the held. In^ «t U que.tlonable . The lecturer jatd that a ^n^wM^one^oit^w^ 

If there 1* one n»eful remit that haa been of any benefit to the far- J°fi ®*P®’'^"?®^** it was tSe nollcv of tho*Supr«meGov- 

IS*' ^ instigation, which have been n^e in the eolmce ^“™^t*^‘*f^tJ;r1nd„rtrinl efifok and to^ forw the growth of manu- 

of agriculture. The only approach to any useful service has been ^ n look round and see 

^e valuable p^tical ^fo^tion furnished by experimenk in the Sriea^t aZni^^ihmnl rcsoiuocs of India. There 

field conducted upon scientifioaUyaooum^ by the intending investors in the Indian p)Id 

m^iode o* the f«« "ther tluui those of the laboratory. attention to the known facte eoneerotng the mfier- 

u l?.n 4.*^*' deeirable and intere.t ng they i^y be to i «olda paid more a raehneee die- 

the intelligent fwmer, the reeulte of ecientlfle inveetlgatioiw "« the advontnref Ami whilst It loigUt be aeenmea that in 

nothtog more than pleaeant readings and enbjocte for thought and i P^^gto™ recLtlv propoeed for the supply of country-produced Iron 
mentaT cuUnro. just as any other solentifio matter might he ; and *“* "‘eP® J ^ the Government if India was acting under ooni- 

netc,^t“' aKf^etiU It would he intoreetlng in thought of that 


of Agriculture. The only approach to any useful service has been 
^e valuable practical Information furnished by experiments in the 
field conducted upon scientifically accurate principles, and by the 
methods of the fann rather tliou those of the laboratory. 

The fact is« that however desirable and interesting they may be to 
the intelligent farmer, the results of scientific investigations are 
nothing more than pleasant readings and subjects for thought and 
mental culture, just as any other scientific matter might ne ; and 
the farmer is apt to regard them wholly in this light and there* 


.-r--- ‘Wes'" - nfstAnf advico : still It would ho interesimg m me ugiu oi enuu 

fore value ^em rather lightly. Aiicflt may be that this is the notice how important in tUo preparation of metals 

r«»®“ agnculturo that “’^"“§^'"^^“^40 practical dltaiJ, which worlthe rwult of long 


tove been Instituted for tho education of voung farmers, as well a, thoBe miu p ^ atteutlou towards 

fortoegeneral want of respect for agnoultural science among prac- ®“‘y- , , j an evident wmingness to see 

tioal farmers as well as for tho barrenness of results from the agrlcul- th» poteutmi wou dovolonmeut. 


tlcai larmera as wen as lor tno uarreuness oi results troni lue agricui- i; -;rr .,.,1. r*: dtivcionment 

tural colleges and the experimental farms in and upon which 'Phe ^lofturo? th^ alludea to tlfe custom In fomer yeai’s of 

has been too much dependence upon strictly scientific methods rmliii l»v the under which one 

oft^hing and work “ A Uttle knowledge is a dangerous thing. ” ^n^ Md picl woTh w labour than that of 

This is true, but not directly or positively because the knowledge it- reUtno M p fruit from the rlohly-laden branches, 

self tends that way. On tlio contrary, a little knowledge Is good ®„n,a people thought that either tho figure had been 

and useful and beneficial so far as it goes, if tho possession of that wow “ to jy fruitful, for tho nogodas 

iouacr dropped off with a gentle shaking, ^ even when ono 


little has not do^ed the ^d and led it astray and unluilanced dropped Vff wu’raV'ntle shaking, lid even wWi one 

i h o*?® ?i ?.ffl ZodTlMd sho'o^ vigorously, thev goneraliy fell but in scanty 


of a smattering of scientific knowledge, arul that only partly learned, 
and has learned to believe that tho Tittle ho knows enables him to 
deal justly with matters of which os yet he knows nothing. It is 
just as when tho miner begins to work a vein of ore. He penetrates 
so far, and so far ho knows. But if ho is a green hand he is too 
apt to believe that all tho ground ho hau blocked out, and 
all that 'between and beyond his narrow drifts and level, is 
rich ore like that ho has been working through, and he tiguvea up 
accordingly and believes ho is possessed of a vast store of -wealth. 
He therefore builds groat and costly mills and spouda all ho 
lias earned in machines to work up the ore v‘hiulj ho bolicvos is “ in 
sight,” as he may say, and within his reach, And when this in 
done tho first stroke of his pick or the first blast sliows him tho 
barren rock where he expected rich ore, and the man’s hopes and 
expectations are blighted and he is ruined. But the experienced 
minor escapes all this, Tho little kuowledgc he gains in tho ex- 
ploring of his mine is not dangerous to him, for he counts upon 
nothing further or beyond what he can lake out, and actually 


uumbors. However Hum ought be, tliuro woh no doubt that the 
fiuuro urow up out of a auliil ground of fact ; and, wdoed, It wua 
well kuowu that tho correctness of Iwlia’e tnulltioual character wav 
ooiiHrmed by historical ovidenoe. The looturor thou pointed out 
how SausUrit, Hebrew, and Greek writings, as also more recent 
oiio.-i ’ such as those of Marco I’olo, boro witness to India a anoiout 
mineral wealth. It was iiccdlcssto romaik, however, that wealth 


was a comparative thing. o; ^ , 

a vear and living iu a cominuuity ot men who none of them cariio I 
more Vhau two hundred, would be regarded bv his feUows os a rich 
i,,t+ if Honie of tiioao reeipicntH of two hundred a year were 


i enjoying an inconio of a thousand 


man; but if some of those recipmntH of two hundred 
onabled by some stroke of fortune to rawi# thmr inoomos to £10,000, 
they would begin to regard tint ^ man with hi^s thoa^nd a» 
cojiiparativuiy poor. India in early times pooiipied the position of 
the incu with a thousand a year, while the rest of the nations, 
T.- .L earned oulv their two hundred : but of 


minor escapes all this. Tho little kuowledgc ho gams in tho ex* excepted, earned only their two hundred : but of 

ploring of his mine is not dangerous to him, for ho counts upon f;;b> P; !’'" the marvellous growth of its iron ludustries, 

nothing further or beyond what ho can lake out, and actually , . . discovery of its gold and silver doposita, South 

gdos, andhe cxpeiuls nothing from no settled belief upon any diamond mines, and A nstralia with its gold, had 

promises beyond those ^hich bo knows to bo actually existing, and , , , wealth of India into cmnparativo aluulc. Moreover, tho 

so ©scapes injury and loss. It is precisely so with tho Btudont of | oouutrioa iu so iai’ge quantities of thometaU and 

agricultural scicuce. If ho is not practical as well an Rcicntihc, ''WPI ^ j mineral products, together with the great advances iu 


agricultural scicuce. If ho is not practical as well an Rcicntilic, vw - 

and tests his science by actual practice , is he goes along, he will of India 

very surely find himself all wrong, and will bo but a blind leader productions at a ch^^aper rate than those Indigenously 

of the blind. .. ^ , i 

A young man cannot learn to be a farmer at a scientific school any P*'l , ‘ „vocGedod to iuquiiy as to what wore the actual 

more than he can learn to be a blacksmith at a univerrity. Ho i | vJhuui-oc*' India. Ho showed a table which he had 

may porhaps -and not then unless he ia shrewul, levcMieadoil, and | ^ a list of useful minerals, and dividing the whole 

cautious— prepare himself well to become a farmer by practical i 10.‘l dilForont areas. An easy reference to this table 


nii ieral rcHuuro.- of India. Ho showed 
nrewirod ci^ng a list of useful minerals, 
if Viiclite* mto 10.‘l dilForont areas. An eus; 


VMiuwvuD— luiiinuii wkii a tu-v..*.-. 1 f T liw lulo 1U.» ailioront areas, /xu cany rciureiico wia wiujj 

work afterwards, and acquire tho ability to work more eiroctivdy | iu which of those 103 areas auy particular one out of 


because of superior mental discipline and general intelligenco ; but 
the time spent at an agricultinal college or acicntific agricui 


tural school is too short fur this, and the •^cudeut d^.partB *“ammation was needed, 
from tUe imtitution witli uo do,ho to r“‘, had beou obtain 


tho 82 uiioful minerals occurrud, and whetbor it w'as present in only 
more** traces, or in payable (j[uautities, or wnether further 
oxamination was needed. The information for tlio preijaration of 


from the institution with no dosiro to ac(piiromcnT;.s . j almost exolusivoiy from the publications 

Into practice in tho field or tho d-ry : Imt uuhMtcjy Survey ; and mainly fi^^^ 

thinks he is better qualified to bp<H)m<i a teacher himself, and r .. .. of India,” published by that department. Tho 

BO seeks a vacant chair and a profo«8orship at sonic ^ iniucrals of India were for tho sake of convcnicnco divided by 

college, or attempts to ia8tni*>c farmers through some ngiicultura.1 . , , Knetals, precious stones, buUdiug stones, 

joumid. And then it is discovered how dangerous a thing a little cements, chemical requirements, manures, and miscellaneous 

.,nln.ntw t.r.cti«,.l. and it can oulv bo tMCht aubatauvoB. Jt waaimpoaaiblo to the *“ 


jourtud. And then it is discovered how dangerous a thing a little 
knowledge Is. , , 

Agriculture ia eminently practical, and it can only bo taught 


Agriculture la era^ently practical, and it can only bo i^^ugit * det^led inquiry into the deposits in India of oil these 

ptStiohUy, or .ciMtafic^ly along with practice. An ogrloultei-al . ^ ■ out of 82 of tho coonomto mmeraU they could riven 

aolwol or coJtege without the beat praotmaliuatmction m^^ ceS rinnoc at only 28. Under tho heading of " f uela“ the 

Btration is os useless as a medical school without the operating geneiaigian _ y , , , ,, ® 
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oliltaral school **‘® i“;,bridTarron^)00 «,Mte irile^^ in 1872 uo lesa 

uB©d for the purpose of expUu'iug this. There aic many farmers a pionu , ,i ^ , yielded 523,000 tons of 
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ftnd«ft-hAl{ mtUion t6ai« and that in round figuroa two^tfairda of tbii 
amount vaaialaiid In the oonntry. ^ of , In ^a 

devolopmeat of Indian induatriea thla atatoment vtm ''m 
lory } nut it waaookn^Mkdwarfad whan one tumd to IS^ alalia* 
tloa of tba Ea|^ coal where In 1872 not <ma> liAd*a*ha}| 
miUlon. hilt lS8| mUltona of Iona of ooal ware raiied, Id milHona qf 
which were exporledi and the real conaumed in the country. Other 
fuels, such aa woody {Mat, lignite, and petrolexun were dealt with ; 
and before living anhieot Of luela, the impottanbe of the snob 
heat aa a fuel was pointed out. However uuMually wood and ooal 
were dlatributed over India, there was no doiiot annahine woe 
given ImparHaily enough. Some efforts to use It In a conoentrated 
form haff been nukle Ip the dxylng of tea but with only partial 
audoeaa. For most onemioal processes and cm lor bidok*buming, 
the lecturer believed a detemuued effbrt to app^ (it would result in 
suoceaa» 

Amongst the Ifrpup of metala, the lectmwr touched upon iron, 
silver and golth u<dd, it would be ascertained a reference to 
the aforWheUltoed tabU, oocurred at 41 ptaoes out of the 
103, and out o! these 41 places there were no loss 
than where it has oocurred In sufiSolent quantity to make its 
mining prhdtible, Hiiere was abundant evidence to show that 

g old was tobmerly obtained from these places in Urge quantities ; 

ut there wae up evidence, so far as the lecturer was aware, which 
showed that the miners who obtained these large qiiantittes grew 
weal^y by their Industry. I'he south of Indls was, and appeared 
id ways to nave been, the most important gold region in the country. 
The river beds all about the re|don of MaTabar were known to con- 
tfldn gold : in many places the inhabitants had traditions of gold 
having been washed there ; some of the rivers and villages were 
named after the precious metal. These rivers took their rise In 
the Wyng^dtlhclnlglrisand the neighbouring hills. The occur- 
rence, of i^ld i6 g^eraUy in these rivers did not, however, imply 
that rich oeppslU of gold would be found in the mountains whence 
the livers epmg ; lor ft should be remembered that the water of 
the rivers effected a process of concentration, carrying away the 
lighter pcaticles of mud and sand, and allowing the hea\der, 
amongst which was the gold, to remain behind in the river beds. 
As a matter of fact it would be found on a suthoient oxaminatiou 
thbt the rivehi had got nearly all the gold, and that there was very 
little of it left in the rooks in bUu» Most of the reefs in the Wy- 
na(i4 were but the ruins of what they once had been. Ages ago, at 
a p^oa so long back thajt it must be reckoned not by 
historic, but by ' Mologiool time, there could be no doubt that 
the reefs of the Wynoad , were extensive enough, and 
that it was then a gold region of very considerable magnitude. 
But now there arc to ba seen, generally speaking, omy frag- 
mepts of this former greatness. The mills and the reefs with them 
have been waited away by the incessant notion of the weather. 
After a further description of the gold regions, the lecturer went on 
to say that, as to whether the 44 companies and the four millions of 
money engaged in the gold adventure in the south of India would 
or wcmld not produce profitable results, he has no hesitation in say- 
ing that a» a whole they would not. They could not, and no re- 
asonable man would expect a mania to result In ntiytbing but disas- 
ter. Taken individually, some few of the companies that had gone 
cautiously to work might succeed, especially if tliey liad ))ocn for- 
tunate enopgh to find pay shoots’* of fair ai/o and after hut a ahoxi; 
search. The caBlly and quickly found ** pay shoots,*' however, 
namely, thow which came up to the surface, had been nearly all 
worked outyfearsagoby the natives; and it required no illustration to 
show that the underground search for these might involve an ex- 
penditure of considerable time and money, and after all result in 
nothing but failure. Amongst the precious stones, the localities of 
occurrence of ^amends, oonxndum, agates, &c., rubies, sapphire, mid 
lapis, la^U* vrore mentioned, and some details given as to the nature 
of the deposits* Amongst the building stones, were tpeoxally noticed 
the groultes, slate, and marble. Amongst the clays, pottery clays, 
more espebiaUy Badhn deposit were monttouod ; and the necessity 
for attention to a deposit*, of ftT^^-clay pointed out and em- 
phasized. The mineral resources of ln4fa oould not be developed 
without furnaces and furnaces could tjg built with- 

out fire-bricks; ; yet nearly all the fire-brickx used in India 
were imported. Amongst cements, the materials to]; the monu- 
footure 5 Portland cement and of plastor-of-paris wore xw^utionod, 
and their occurrence in India pointed out. Amongst the cw^tni- 
cal requitemeutp,aium, sodium, carbonates, borax and iron pyrlte» 
were noticed, under the heading of alum the manufacture of 
Kutoh alum was noticed ; the process of manufacture was stated to 
bo unique. The lecturer said ho had ascertained the deposit of 
alumearth in that state to bo probably extensive enough for the 
aupply of all India with alum for some huudreds of years. The 
mmral manures were of great importance, and would become more 
and more so in tbls country every year. 

Having briefly indicated the ocourmnee of the more important 
miherids 1n Ihahk and pointed out where complete information 
about thdtb could bo obwdned, attention was then directed to the 
work of th‘6ir actual development. Having fixed upon the develop- 
meht of any particular mineral deposit, the first step to bo taken 
was to find but In a gSnbral way what might be tiie extent and aver- 
age quality of tire deposit, and to make sure of a corfcalu definite 
value of the same before sinking a large amount of capital in the 
undertaking, "^hls process was known in mining lanmago by the 
term “ prSpeetlng^ U word which simply meant a losing before 
hiwid. Thiir Idoklu^ beforehand WfM9 one of the most Important 
branches thmng engineering, and required no little 
exercise of k^^MMga and natural skill to ocoompUsh it 
successfully. Its importance would bo apparent to every 
one It was a roff old observation that a man gohog 
to buUd a house, first sittefch down and counteth the cost.” 
HfiS this matter been mom' vridel jr understood by Intending investors 
in M^ugoidmiimi|therbwo&Mh4ye been less capitkl inveited 


in thoeXonooms, The Isotum desortbed and Uloiteiled in oon* 
•IdeEabte dtolifi ^ 

and showed the mathodi of the UBdargrowidproi|rii 
working of these, lllustml4ng his doKt^tnm thfonl^nt by 
diagrams and drawings on eha Uaokboard. Se denonbedlbs 
methods of snpportiog mining exoaTatfona bjp' timbrnfot and 
masonry; and pointod out the special diffisams la tlitepa^ 
mining work in Into owing to the ■utsalngnf the ground by the 
montoon rain*. He coneluded 1^ . expcwssitig a hope that the 
lectum, ueoessarily of a somewhat gmieral and oatoe ebarioterj^ 
might trimxUate some of the natiVea of iska oouotry to look uadis' 
miaiug motk as affording a lUMdulsmdjmttebieearMler awn 
througbout lUe. Such work had frequently been regarded as (ff an 
inferior kind. This idea had doubHees odginated fimtertheoharaotere 
of several men who bad entered into It. Btog neoestari^-a work 
oonsldefobly of ohimoe It hod ottekoted men of a gambHng 
turn of mind, who had done not a little to inkre the veputki^ 
tion of the Industry. Bat he thought that when aU was oonimersd 
which had htoo. brought forward In the leetoses, It would be 
perceived that mining work swjs l^opf oj/tfaort hiw^^ 
character, presenting as It did problems which called forth ibr their 
solution the best natural aldlitfes and acquired atttometo 
At the end of the fourth lecture, the chaiiinan,Mr. Forde, the Oon* 
salting Eugineor to the Mnnioipality and Preaidsat of the Bassoon 
MeohanicslnstHinte, said that he was sorry^ to have to announce that 
tixis xvas the last of Mr.Ftarson’s very ioterebting and able leotores; 
and he was sure they would acooxd a hearty vote of thanks to hltn 
for the trouble he had taken in their preparation and delivery. Mr« 
Peaieon, in reply, stated tiiat it had given him great pleasure to be 
associated with anything useful, but that he had been greiMdy en- 
couraged in his by-no-means easy task by the oonstant attention 
with which the lectures had been listened to.— oj India. 


THE AGRICULTURAL EXHIBITION. 


1 . 

T he agricultural exhibition whioh has recently been held on the 
island has deservedly attracted a large amount of attention, 
and, it is to be hoped, will be productive of as good results as 
similar gatherings have been found to lead to in America and 
England. Kino years ago a similar exhl^bitlon was held, os some of 
our readers may remember, at Soidapet, and It was originally 
intended that there should bo an annual one. Various reasons 
led to the Government postponing the idea, the famine being one 
of the chief ; an<i it was not until last year that Mr. Robertson 
was able to persuade Government that the time had oomo for 
taking a new departure in this respect. It has now, we believe, 
been decided that a general central exhibition shall l>e held in 
Madras quinqiicnnlally, or septenuially, and that, in the intervening 
years, district show.s of a similar nature, but on a smaller scale, 
shall bo held annually in various selected localities. This, we 
think, is likely to lead to bettor results than, os seems to be the 
wish of some, would arise from bolding annual exhibitions in 
Moilras itself. The only fear is that the experience gained in 
the present cose may be lost, and various errors and defects, which 
we shall notice hereafter, may oociir, and in a great measure 
lessen the value whioh should be attendant on a well-devis^ 
and managed exhibition. Such gatherings as wo have jreoently 
witnessed, to bo of full value, should be arranged so that not the 
slightest hitoU should oocur ; and there should be no difficulty In 
making out what the exhibits are, and whence they came ; for 
their greatest value lies in keeping the public informed of where 
they can obtain what is brought before them at the exhibiHon, and 
the probable price of such articles. 

In the section of the show directed to live-stoqk. we have not 
muoh to oomplain of, but we must remark that we f^ to see the 
utility, apart from its adding to the attractiveness of the show 
to visitors, of any money being spent by jQovcrnment in trying 
to get together any number of horses. Horses, as is wcll.known, 
play no part In the agriculture of Southern India ; they ore neither 
used in farming operations, nor are thojr bred for sale. It seems 
to follow, theretore, ^hat the money offered as prises for them 
at the recent exhibition on another oooasion, be muoh better 

spent in rendering other portlcn*^ of the exhil)itlon more complete. 
Amongst the cattle wo have only Oac thing to oomplain of, and that 
was the difficulty in distinguisning which animals were competing 
for particular prizes, rractleally, the only cattle shown wm^ 
Nollore, for the other stock were but a poor sViow, and it ia moi^ 
regrettable that no Mysore cattle wore brought forwanh tVe 
have in this Prealdoncy in reality only two jpod iWds ot 
the Nellores and the Mysores, and each type fills a diffovenl jfiaoe ; 
the former are a large, hoavy-framed, powerful breed, prodding 
good draught animals for slow wOrk which r^ulrcs groat ptreqgrii : 
tlie latter ore light, strongly built, and active animals, very suik^le 
for the ordinary operations of farming and rood-work. The Nei.' 
loros have the additional advantage of being fair milkers, and theiiQ- 
fore more generally valuable to the native ; but they are too large 
and heavy for use in crossing on the small, degenerate, breeoi' 
of the Soutliern districts, with a vie\V to their inmrovomeut. The 
Nellores at the exhibition made really a spl^dld sTioyr, and riio two 
magnlficoni old bulls, brought down jJhoir owhersirom near 
Ongole simply for show, werp as fines^imens of the breed as any 
one could hav^> wished for. As be expect^, host^eyor, they 
showed the deie^ of the breed, a heavy, lan^ld appeoriuioe, imd 
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«lwi*» althoogh In of carcaio thoy ww 
nol rtodblly .Amongt^ the youngor bnUs, both yonrHogo 

and WIM& voder three years otd» tbe tendeney which the bij^e^ 
hue to mu to leg wiuiinUch more marked^ and showed that in one 
reei^tf at leaM the breed is oai>abl6 of great improvenvmt, and 
that is hi early development. lu three yaare it should be poaeible^ 
where it ii feoiiible to raise such stock at aU« to turn them out 
neatly fitUy developed ; but it would ai^ieor that the Kellorei do 
not reach tiiejir full development until Svo or six years old, or later. 
Amongst the cows of this creed there wore shown some remarkably 
fine onimahii but we oould not understand some of the awards ; 
eohm onlmoU were apparently passed over without cause, and 
inferior ones placed above them ; lu partioular, we could not agree 
with the judges in the award to the ola cows, for the fourth prize 
cow app>eam to us os Ane as the winner of the first prize, and 
much superior to those plooed aeooud and third, whilst anotiior 
porticaii^ly fine oow was left out entirely. J^m long as the judging 
IB placed In the hands of amatcurSf who have had few ohanoei ot 
Ooqnlrinff the special skill necessary to adiadioato on the different 
points of cattle, the results of their awards must necessarily be open 
to oHtioism : but we fail to see why it should be impossible to and 
qualified judges for the work. Surely a district which can produce 
such cattle as it was our pleasure to see assembled last week, can 
also Aeimish competent judges. To the heifers of this breed the 
same remarks, as we have already made with roferenoo to the young 
bulls, equally apply ; but there was not the same uniformity, In 
colour at least, displayed, indicating perhaps that some not pure 
bred animals hod got in. 

Of working cattle, whetlier for hca%’y or coach work, the show 
was vejw poor, and this is in a measure surprising, a« it would 
appear likely to have been a profitable undertaking for the breeders 
to bring down animals of this sort, for which we Imagine there is 
a ready d'emand. As it wOs, the only pair (and a fine pair) of heavy 
draught cattle came from Arcot, where they could not have boon 
bred, and oven these would not have compared favourably by the 
■Ide of such magnificent draught cattle as we have seen in the 
Ceded Districts. At present, heavy draught cattle are only bred 
ip Kellore, and the chief market is luthe districts named, the cattle 
being taken over annualljS by the dealers and dispersed by them 
ovsr the country. The light draught cattle were a better show in 
point of numbers, but not in quality, and the show was really poor 
in quantity, considering how muoli larger a stock of this type of 
animal there is. We saw no representatives of the draught buUooks 
of Coimbatore and Salem, nor any of the true Atnvhut Mahal typo 
in its beat form, those shown having something of the latter typo, 
but appoariog underbred. This latter typo of animal is specially 
adapted for improving both the form and sizo of the diminutive 
Carnatic cattle, as being intermediate between the latter and tiio 
hoavybuilt Nellores, One very interesting exhibit wo did notice 
in this section of five young bulls of tho Aden breed, imported by 
Government last year, with the object of furnishing sires of a good 
milking strain fur use in tho districts, the experience gained at tho 
Saidapot farm with a bull and oow imported in 1874 having conolu- 
slvely proved the t'alueoftho breecV in this roapoot. Besides thoir 
good muklng qualities, tho breed is remarkable for its docility, and 
at the same timo the animals are of fair sizo and form, and intended 
to improve the ordinary ryots’ stock considerably. It is only to be 
regretted tliat 500 iustood of five such young bulls oould not be sup* 
plied for use in a selected locality ; but wc must remark that until j 
all other stoek-getting animals are removed, or their powers dee* 1 
troyod, no really good results can bo expected to follow from tho | 
use of five or of five-hundred sires of good breed. The remainder ' 
of the cattle were not worthy of much attention, and, though in 
some cases evidencing great spirit of outerprisc on the part of their 
owners, did not show favorably beside the great gathering of Nel- 
loroa. One cow only do we feci specially called on to refer to, and . 
that was a bnite shown by a geutlomau in Madras, to which the i 
judges awarded a sjieolal prize — why, wo cannot understand. In a 
milch cow docility is of primary Importance, and a more dangerous 
and vicious beast than thlb one wc have seldom aeon : in form tlie cow 
had several good joints, but her temper was enough to cancel them 
all, and tho only thing sho appeared fit for was the butchev. 


The show of sheep was poor, oud hero the chief exhibitors wore 
Europeans. The cattle wore chiefly brought down by native breed- 
ers for the show simply, as they refused to sell many of theii’ animals. 
Of course persuasion may have been freely used by tho district 
officers to induce tho cattle-breodors to come down with thoir stock, 
but nevertheless it is disappointing that, in a province containing 
some four million sheep of several distinct and well marked bree<ls, 
so pw a display should bo made. Tliero is, wc believe, no reason 
wl^y India should not equal Queensland in wool growing ; we have 
good stock to be^ on, which, if small, is hardy and covered with 
wool, which only requires judicious crossing and selection to be 
improved greatly and rapidly. The small exhibit (for show only) 
from the Saidapot farm was interesting as showing the results cf 
selection In breeding, but ft only brings borne to our mind the 
pottering manner In which this groat subject has been taken up in 
In^ka. We hope for better things ere long, but Govenuncut ought 
to be iu a poeitiou to supply every flock-master in the country, who 
con be inouoed to take them, to the exclusion of rams of his own 
breeding, ^ij^h sires for breeding of a good, thoroughly aooliiuatised 
haidy; wo^bearing type of sheep. The show of goats was small, 
although there wei'c some interesting exhibits, but that of poultry 
was full, and was interesting as showing that the natives arc, to a 
certain de^ee, toking to keeping fowls uf good breeds, a good 
number of the prize-winners being natives. Oji the whole, the 
exhibition of livo-stock was successful, but it will be well, on 
another occasion, to endeavour to got together more working cattle, 
•hesp, and partioulatly representanves m the Mysore breed. Our 
Vimarks on the atiangsments of the Exhibition we shaU reserve for 
ooeosioiit when we have hod an opporlttiiity of referriog to 


II 

T UROTKG now to the dead stock exhibits, and first to tlio 
implements, machines, and tools, wo must remark that, as a 
vbolc, the display wag gratifying. Though large prizes were 
oirerott tor fibro-cleaning, oil-pressing, and paddybusking 
none were awarded, And ft is much to 1)0 regretted that 
\rJ!lSr induce any mkunfoctui^ to come forward. 

the two first purposes are Very much required, and 
though a Boomer (dl-press was exhibited by itself, it is of little 
use, as oil -seeds require to be crushed or bruhisd boff>te pt’os- 
sure. C^sidoring the extremely Inefficient extraction made by the 
uattvo Oibrnllls, aud tho large proportion of oil left In the refuse 
oaKes after pressing, it Is surprlafitg that attention has not been 
more strongly drawn to the opening that exists for the introduction 
of complete and effiolont oil-milts and presses Into India, In the 
interests of the oonntry agriculturally, it would be well worth 
while for tlie State to offer oohsiderabie induoemente to any one 
who will introduce and work such presses as will prevent the seeds 
from being exporteti as how ; for if tho most Valuable portion, tho 
oil only, is sent to Europe, the country, that is, the soil, will lose 
little by the growth of oil-Seed props { but whilst the seeds still 
oontinue to be sent homo, a continual and heavy drain Is 
thereon, While there is no corresponding import of mauuHal sub- 
stenofis to balance. In fibre mills, again, there is a great Want, and 
though tho large prizes offered by the Government of India for tho 
production of a machine capable of olekhing the rhea fibre have 
hitherto been without satisfactory results, there is also a great 
want of a machine capable of dealing with such plants as the 
aloe, the common plantain, and tho manlUa hemp, all of which 
contain strong useful fibres, but which oannert bo extracted econ- 
omically by hand. The liand-mortar for oleaning paddy, to 
which a prize was awarded, was only an ordinary native mortar, 
but of rather superior finish. It was, wo boUeve, exhibited with- 
out its pestle \ onl 3 '' cotton-gin shown received a prize, and 
was one of the well-known pattern of Burgess and Keyx emery’s 
saw-gins, which have so long occupied a foremost position in gma 
of that typo. Some native roller-gins wore exhlbUed, bat none 
possessitig any better character than those in general use. The 
throe patterns of Messrs. Thomson and Myine’s Beheea sugar mills, 
exhibited by Messrs. Oakes and Co., deservedly attracted attention 
both for their hardiness and efficiency, of which any one oould 
judge, for they were shown outside the yard at work. This mill 
has been a great success in Northern India, and the first brought 
to tills Presidency about two and-a-half years ago, after being tried 
at Saidapet, was forwarded for more complete trial to Biliary, 
and there compared well with the local mills, although far from 
being so superior to thorn as it is claimed to bo over the indigenous 
mill of Bengal and the N.-W. Provinces, ftluce then, we learn 
that anothor of those millH has boon sent to Bellary, quite recently, 
this time a throe-roller mill (the first having only two rollers), and 
this hns boon much more sncoesaful. A mUl of this last pattern 
was at work in tho sliowyard, ns well as a two-roller mill. De- 
sorvodly those mills obtained prizes, for they are portable and 
easily set up, and more efficient than the native wooden mill ; 
whilst thoir price is nearly the same, aud tho materials of which 
they aro made niucU more durable. When the wooden frame-works 
arc made up locally, and the iron works only purchased from the 
manufacturer, the price of these mllla shonla be reduced to a point 
considerably below that of tho native mills. Messrs. Oakes, who 
exhibited these sugar mills, also obtained a prize for a winnowing 
machine made for them in England ; but we think the machine is 
much too heavy and costly to bo likely to meet with general favour 
in this part of India. 

Tho most interesting part of tho exhibition in this section was 
the comparatively large show of ploughs. For this Biveden, 
Amorica and England all ooutributoa, besides local manufacturers 
in Messrs. Massey and Co., and the Sangal Works at Saidapot. 
The Judaea apparently wore unable to follow the olassifioatlpn of 
prizes otfi'rod by the Comralttoo, and awarded prizes for ploUghs, 
not according to the materials of construction, but according to the 
purposes for which the various ploughs were adapted. In this wo 
think they wore right, for the eraoiency of ploughs can bo more fair- 
ly compared iu this way, it being manUcstly impossible in any way 
to contrast tho value of a “ wood-plough with Iron working parts,” 
intended for breaking up black cotton soil to a depth of 1210 ., by 
moans of four or five pair of largo Nolloro cattle, and one of similar 
materials designed to replace the crooked stick of the ordinary 
ryot, and to bo used with his diminutive stock. Throe classes wore 
formed : one for heavy ploughs suitable for deep work, row 

{ lerformod by the ryot of tho Coded Districts, when roolaiming foul 
and, with his pedaa madaga (one of which we saw lu tho cxliibi- 
tiou) ; another for strong ploughs capable of doing all tho oi'diuary 
operations of cultivation ; and a third for light ploughs of low cost, 
which, though fairly efficient for general purposes, were specially 
designed to bo ina<lo at a price wit bin the means of the great hulk 
of our ryots, Iu tho first division tho show was good, but almost 
the sole contributor was Mr, Sabapathy Moodelliar of Bellaiy, wJio, 
besides throe ploughs which tiic judges considered worthy of 
consideration, exhibited two English multiple-furrow ploughs, 
which ho is using in Bcllary. Bosiuos the above-named gentiemau, 
th«' Sangal Works exhibited a plough made on tlie lines of one 
imported by the Agricul tiival Department some years since from 
Sweden. The latter obtained tho second prize, tho first going to 
on*' of slightly dilfereut construe tiuu imported from Bweden, to the 
oxciusiou ot either of the ^very uaofal looking ploughs made by 
Mtissrs. Collins, United Stetes. In tho second division, or ploughs 
of medium size suitable for geiicnd purposes, the oompotitlou lay 
between two ploughs exhibited by ^ the well-known firm of 
Hansomes, llcaa and Jefferies, of Ipswich, and a plough made 
by tlio Oaonims Bank, Sweden, ol which a largo nnmbor have 
rohoirtly been tmp<»rted by tho Ajprkultiin^ Deportmut for dlitarf « 
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bation and aalo throtu;hotit the presidency, and are in4do up by lie to, and generally no. tme In obargie to see that exhibit 
Mosare. Maesey and Co., locally, eomethlng onthe linet of the were laid out in a anitable mannaV. {)toiS^iently the w^W wottc 
Swedieh plough, hut with oontideralilo alteratione. The drat prke of Inyiug out and arranging thehn ael^'aa poialbie praotioally ito* 
went to one 0 ? Hansonaea* ploughs bearing their mark a volved on the Steward in epocial charge, on whow snouldata alio 

very uaeftti, light, aiid strongly built piongh, coating Ka. 16-8, fell, in addition, the same duty ai romirda the exhibits of mannUo- 
with itsebbearing parts and a wheel. The aeoond prise was awarded tores. It waa a simple Impossibility for any one pemon to got 
to Messni. Massey’s plough, which, though built on good lines, into anything like proper order such a numbw of exkimts ds^versd 
had a oonaldorabfa objectfon in that castings were made use of in in the state mentioned. About 9,000 exhibits ware, webelievOa 
It ; its price with castings was Ks. 15, out made in wrought sent in, and often a single exhibit oonslsted of many dtffeiattt arti- 
iron Ks. id ; and when mads in t)te latter material, it should bo cles, so that at least 5,000 or more articles had to be dsMt with 
H most valuable implement. The Swedish plough favored by tho In the short time sllottedr^three days only I It is aarprising that 
Agrloultarsl Ilepartment was excluded apparently beoauso of its so much order was aotnoUy attained, and that greater oontasion 
weight, but at the ptioe at which it can pe delivered in Madras, was not visible to the casual visitor ; but we hope that on another 
Ka. 18, it is a wonaerfully cheap, useful, and strong plough. In occasion the Committee of Management will antieipate the di^ul- 
this case, as in that of other implements, we must remark that ty, and provide adequate means for laying ont and displsylng the 
we cannot regard the awards as at all final, for, with ploughs exhibits in such a manner that the pubUo may derive the fSUleat 
ospeoially, ^ it la impoaalhle to fairly adjudge their qualities with- benefit from the Show. As it Is probable that some yestra may 
out trial in the field, and with a dynamomotcr, besides having elapse before onother such exhibition is held in our oify, we trust 


On another oooosion we trust that all the ploughs at least will 
be put through and through practical trial before the prises arc 
awarded ; the exhibition will thou bo of much greater educational, 
or rather instructive, value to tho visitors ,* and seeing the 
ueoessity that exists for Government to find out whence the best 
and obeapest (not lowest priced) ploughs can be obtained, wc 
hope that the Exhibition (jbmmittee wlu recommend that all the 
exhibits considered worthy by tho judges may be put through 
an exhans^vs ssrles of pnmtioal trials under various conditions 
in different localities. We have no quarrel to make with the 
award given, but we think the judges will admit that these 
awards were made on Insufiloient data; that a few hundreds 
of rupees spent In the way we mention would be productive 
of muoh good, we feel assured. Lot it bo advertised that 
the praoti^l plough trials will be held in BoUary, at 

Saidapet, and in Tanjore, for instanoo, in July or August 
next, and lot arrangements be made for the full trial of 
all such ploughs as are brought forward, and wo shall then be 
well able to repose confidence In the verdict. In the third 
division of ploughs, that is, those of very light construction and 
low price, the Judges divided tho prizes between a small wood 
and steel plough m^e by Eansomes and an Iron plough made by 
Massey and Go. , both costing Be. 10. In tho latter the body, 
share and mould-board were all castings, and the two last 
portions being oast in one piece would have to be rcplacod 
together, though In practice five or six shares arc worn out to one 
mould-board j this difficulty tho manufacturer has, we believe, 
got over at a slightly increased coat ; but tho use of castings at 
in implements to be placed in the hands of ignorant ryots 
we look upon os inadvisable, as an unfortunate accident might 
lead to the plough being thrown aside, and the whole tribe of 
which It is a type brought into disrepute. 

We have entered so fully into the question of ploughs, that we 
liave little space loft for remarks on tho other exhibits ; but we 
regard the question of providing a good, cheap, aud efficient plough 
of so great importance, and that of all other field implements at 
present of auoh secondary interest, that we believe ourselves 
fustlfied in doing so. l^o suitable cultivator or grubber was shown 
tor competition, although a second prize ^vas awarded to one of 
Messrs. Coleman and Morton’s maxc ; but we observed one 
amongst an interesting collection of exhibits sent by the Saidapot 
Farm of very simple construction. In this place we must remark 
that we regard the rule preventing Government institutions 
from competing for prizes as a mistake. Tiiey sliould bo allow ed 
to oompeto, as they can often show the best aud most suitable 
exhibits ; and os these exhibitions are as valuable for instruc- 
tion OB for anything, the best exhibits should obtain the prize. 
It would be easy to arrange matters bo tliat no money should 
bo paid to Government institutions. Just as in the grubbers, so 
in the harrows ; the one most suitable to the wants of the 
country was exhibited by the Saidapot Farm, but no attention was 
drawn to It by its being awarded a prize. The iron harrows by 
Howard of Bedford, shown by Sabapathy Moodelliar, for which 
a first prize was given, appeared to us maoh too heavy for general 
purposes. 

Of tho other articles shown, there is not much to bo said. Both 
Messrs, Oakes and Messrs. Massey showed interesting coUectioiiB 
of useful tools, and the former a colleotion of useful dairy utensils ; 
whilst the latter were deservedly awarded a special prize for one of 
their well-known ooffoe-pulpors. Nothing new was brought out in 
tho way of water-lifts, but the wind-mill w'orking in tho jn-ounde 
attracted considerable attention, and we frequently heard the oft- 
repeated remark that wind-mills had not been sufficiently tried in 
India. Hitherto all the trials that have been made liavc been 
nnsuooossful, and w^e do not hope for muoh from them in tho 
future. In this department of the exhibition, os in all others, the 
same want of knowledge of what was being shown waa patent to 
all, and we think that on another occasion some attempt at a 
catalogue should be made, at least of those articles competing for 
prizes. W© hope to bo able to refer to the raw products aud 
manufactures exhibited at on oarly date, when we shall liav© 
something to say also on tho general arrangements of the 
exhlbitloih"--^l^wira« Mail, 

111 . 

W ifi have now come to the most difficult portion of our task, 
for it was in the portion of the Show devotedi to raw produce 
that the arrangements wors most defective,- whsu-c it avos most 
difficult to discover what was what. Tho oonfusion which existed 
was, we believe, for the most part due to the hurry with which 
ove^thi?m was laid out for oxhibmoa,and also, in a great measure, 
to ttto being forwarded to the 8sorot^ often without 


discharge tho active duties of their office, will be asked for and 
recorded for tho guidance of future committees, which must, from 
the shifting nature of onr population, on a future occasion, oonsist 
almost entirely of now men, who will be altogether ignorant of the 
difficulties mot with on the present occasion ; and we also trust 
that when another exhibition is held the Stewards generally will 
have learnt bettor how to disoharge the rosponslbiUties which they 
have undertaken. Tho Stewards in each section of an exhibition 
should be practically a working Sub-Committoe, and see that every- 
thing is arranged to the best advantage for display and instruction 
to tho public, and should have snob a knowledge oi what is exhibit- 
ed os to be able to direct tho work of the judges, so os to save 
the labour and time. They wlU only be able to do this by insisting 
that all exhibits should be delivered in a proper state for exhibition 
at least a week or ton days before the Show is opened to the public, 
and so marked that no confusion can possibly arise, or the exhibits 
be placed in sections where they are altogether out of place* In a 
great measure tho Stewards must depend on the exhibitors for 
lacilitating tho accomplishment of these ends, and with every exhi- 
tion the exhibitors will loam better how to prepare and send up 
their exhibits. In an initial undortal|^ng like tnat recently held, 
of course a great deal must be in a rudimentary stage, aud,oonsidor- 
all things, we must allow that a great deal of success was at- 
tained. 

In the jiKlging, too, we saw much still to be desired; the selection 
of competent judges ought to receive more attention, and the work 
should be more sub-divided ; tho judging should be done before the 
public arc admitted ; we can soo no reason w'hy tho names of the 
exhibitors should not be attached to all the articles : and we regard 
it as osBoutial that the cost of manufactured articles, as Avell as 
that of partially prepared produce, such as fibres, should In every 
case bo stated and cousiderod by tho judges. In the selection of 
the judges, wo think it must bo evident to all that specialists 
should be selected ; n man, who is a good judge of grains and fod- 
ders, la not iiecosaarily a gootl one of fibres. In another matter 
also tho Committco might Improve matters, and that is in the 
simplification of tho prize lists. Unless tho exhibition is to bo of 
a more perinaneut cliaracter in future, the offer of separate prizes 
for a long list of varieties of grains and pulses sooms to us inadvi- 
sable, and tho offer might will be confined to collections of the 
common groins with a few prizes for special new products, which it 
is desirable to encourage ; poddy, howeA^er.^^houla always be kept 
separate from the uninigated groins. We should, nevertholoss, 
look upon the establishment of a more permanent exhibition with 
favour. In a Show like the recent one, it was almost impossible for 
any one, with the amount of leisure usually ot tho dU^sal of most 
people in this country, to form a fair idea of tho ejoiibts of any 
particular description of produce, it Avould bo muoh more benefioiai 
to the country if tho exhibits of produoo could be kept on show for 
several weeks, and thus afford ample opportunities to those inter- 
ested to study them at their leisure. In the exhibits of grains and 
pulses, the visitor Avas brought face to face with tho fact that the 
natives recognise a tremendous number of varieties of paddy ; one 
collection from Malabar oonsiatod of 116 samples, and to render 
tho subject more confusing, the names of tho different sorts 
vaty in different localities, so that it may almost bo said 
that the names of vaidetioa of paddy ore legion. The Com- 
mittee attempted to classify all the varieties of poddy under tho 
heads Kar and Samba — divisions well known in some parts, but 
altogether unknown in others of the Presidency. The show of pod- 
dy, as a whole, was disappointing ; partly from tho confusion, 
partly from the want of names, ana a good deal from defeotiv6 
arrangements. Prizes were offered for samples of the CSaroUno ond 
Madagascar varieties, hut although we noticed that the judges 
had awarded prizes for them, wo were unable to find them. The 
oolloctious of various descriptions of uairrigated cereals were 
particularly fine aUd deserved gi^t attention, but there also the 
want of adequate arrangements proArented the visitor from finding 
out whence the prize samples had come, and wo believe that it was 
not until the close of the exhibition that the names of tho owners 
wore all found. It is doubtless convenient to mve each exhibit 
a number, but a label bearing tho mark Exhibit No. IWv. 

(a), Class 1, Section B,” does not tell muoh to those who come to 
see and luam ! In tho pAilses, the some excellence of smnples was 
visible, and we really can scarcely understand how the , judges 
were able to discharge their work. On another occasion, it willbe 
better tlvat, at least Avith some grains, tho sample should bo aooom- 
panied by a sheaf of com in the straw, Tho oilseeds also came 
out strongly, but nothing now was exhibited on a large scale, 
Tiunevelty alone coming forward with a good colleotion of 
misoellanoous oilseeds, but in that case the quantity of each sort 
sent was very small. The exhibits of cotton were good, but it 
WAS not poetfblo to see them to Advantage^ and before Another 
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These figures show how carefully deduction must be made from 
therestdts of experiments, as a more propitious season than 
usual may lead to results which appear contradictory, and also 
how long experiments, of the description of those above referred 
to, must be continued before absolute results can be at all arrived 
at by averaging the returns of a number of years together. 
They should, however, be very valuable in convincing any one 
who is still sceptical of the fact, that Indian soils are in a very 
exhausted condition, for the latter are almost continuously 
cropped with com of some description. A good deal might be 
done on Government Experimental Fanns in India, in collecting 
data of a similar nature to those given above, and a commence- 
ment baa been made already in that direction at Saidapet. 

Anothei’ very remarkable set of i^esults, of great interest to 
those connected with Indian agriculture, are those obtained in 
the growth of wheat alternated with fallow and wheat growr 
continuously on the same land in adjoining plots. They are 
given below : — 

Total Cohn, l». Straw, lb. 

lABor Wlow 


amongst agricultural chemists, the sources of the supply o! 
nitrogen to plants, Dr. Gilbert requested co-operation from 
the department to which I belong, and especially asked that he 
might be furnished from Saidapet with the following i informa- 
tion Statistics of produce of leguminoecc on sandy soils 
With information, if possible, of the average percentage of 
nitrogen in the dry matter : how frequently the crop can be 
grown, and whether it leaves the laud in an exhausted or im- 
proved condition for other crops (cereals, Ac .); stating how the 
crop is dealt with, removed, ploughetF in, or fed off, and he 
added that “ it would bo very desirable if cai'eful samples 
of the soil could Ine taken to every 6 inches to 4 or 6 such depths, 
and the nitrogen determine<i.in the land before sowing ibo legu- 
minous crop, and also after its growth and removal ; it being 
essential to have the samples from a fixed area and depth. 
Four, five or six samples should be taken from each plot orfieLl 
at each depth. Of the surface samples half of each should be 
kept separate, and the other halves mixed ; of the subsoils 
a mixture may be made of all of the samples from the 
same depth in each case ; the reason for retaining half 
of the surface samples unmixed being for reforeuco in cose 
a suspicion that any one contained the droppings of some 



animal arose. The weight of the soil samples should be taken 
' I i I in the field ; afterwards they should be sifted successively 
through sieves of 1 inch, J inch and J inch mesh, and the weights 
determined in each case and calculated back to the original ; 
what last passes through call * mould.’ Then determine the dry 


Fi VO years 1856— 60 1,598 7P9 1,019 +21.8 2,514! 1,207 i rt«S 

Do. 1861—60 l.fiOK 804 053 4*140 9,433 1,216 i.ypo 4-174 

Do. 18<*6— 70 030 408 831 +30*0 1,301 M>7 1,129 +425 

Do. 1871—75 786 im 650 +968 1,439 719 1,031 +310 

Do. 1870—60 754 *877 567 +ll»0 1,149 877 4.30a 

Twoiily. five yours 1850 — 80.1,130 508*j 804 +236 1,786 } 893 1,221 +.328 

1881 .. .. I 746 1 374 I 803 +489 897 | 449 l.MO |4.(5;>7 

The figures showed that over a period of 25 yearn half the biennial 
produce (i.c., the average annual produce ) of the land alternate- 
ly fallowed and cropjied has Ikjcu 236 lbs. or 3'i bushels of corn 
and 328 lbs. of straw less than tbatobbiiiicd from the adjoining 
land continuously cropped with wheat. The figures for the 
crops of 1881 are also remarkable, and the whole series 
show the exhausting eftect of continuous corn-cropping 
without manure, and still more so of alternate fallows ; 
they also show how great ia the effect of season on the onttuni. 
TJio main results can Ik) explained by the fact that the drainage 
through fallowed land earries off more nitrogen from the soil 
than that from croppeil laud. They show that though a bare 
fallow may be advantiigeous by allowing, through a ternporaiy 
ce.ssatiou of cropping, the scM to accumulate larger immediately 
available supplies of nitrogen (for other purposes) if the prac- 
tice bo continued, it is really more exhausting than continuous 
corn-cropping. These results ought to l>e remembo’cd in India, 
where fallowing is generally looked upon iis a most valuable pre- 
ventive of exhaustion ; but there the danger is not so great as 
the loss from drainage would never l>e so much, a.s the native 
cultivator never bare fallows las land in the matmer done in 
England ; he allows it rest fi’oru cropping, but does uolUiug at 
the same time to prevent the growth of weeds over the surface, 
or to open up the soil, so that it may bo thoroughly aiirated. 
The weeds in their growth prevent a considerable amouni. of 
loss by drainage. 

It would be most beneficial if experiments similar to the 
alcove were ciirofully conducted on all Indian Exj)erimentiil 
Farms. 


matter in the mould at lOO'" C after powdering finely and calculate 
back to the original * weight’ Although the above data have 
been asked for with special reference to the Saidapet farm, if 
similar figures could be obtained from other parts of India and 
on different soils, they would be most valuable in assisting in the 
solution of the problem I have already i*eferred to. 

Oil his farm at Sawbridgeworth, Mr. Front has been growing 
corn continuously over nearl}’- its whole area for nearly 20 years 
without intermission, and the crops ho now grows are very 
heav^y and show no signs of diminution. The system which 
has enabled him to do this ia deep and thorough cultivation (by 
steam) combined with an extensive use of artificial manures, 
e. < 7 ., a very fine crop of barley wdiich I saw, hotl been manured 
with artificials to the value of i>2-6-0 per acre. No stock is 
kept except a few horses foi’ ciu-ting, &c., and one cow for dairy; 
this condition is very similar to that of the Indian ryot, who in 
general only keeps stock for draught, purposes. Mr. Prout’a 
results show that continuous corn -growing may be made re- 
tnunerative and not injurious to the laud, where a supply of 
ai-tificial manures is available and is properly used ; they ai’e also 
nteresting os being a practical application on a largo scale of the 
teachings of the Rothamstoad experimental plots. The system 
can never be fully followed by the Indian ryot, for he will never, 
[i« far as we know or can foresee now, be able to obtain a 
lupply of artificials at a price which the market value of his crops 
will enabio him to give; but in one respect he may well be urged 
to follow Mi. Front, and that is, in deep and thorough ciiltiva- 
ion; and if he did 80 , the results would be most beneficial to 
iimself and to his landlord — the Government. 

SiiJCE the last special report on operations of the Agri-Horti- 
cultural Society of Madraa, furnished to Government under 
date 27th November 1878, this Society has not relaxed its 
fforts to perform its seif-imposeil public work, and to confer 


The rain and drain gauges used, and the Hystem of oliscrviDg mch Ijtniefite ou the public as lie within its sphere, those efforts 
the results obtained, are also well worthy of ado]»tiou on Indian nng, however, often ci'amped by the necessity for husbanding 
Experimental Farms, as very valuable data could l>e collected ts resources. 


by that moans. They ai*e fully described in the Journal of the 
R. A. S. C., Fai t I of 1881. 

The above are the chief results, &c., which I noticed at Rotham- 
siead that are of most interest in India ; but the care wdth 
which the soils ^e sampled frequently for analysis, the grasses 
from the continuously manured gross-land are collecte^l, sorted, 
and the effects of the different manures on the herbage tabulat- 
ed, and the work always going on the laboratory in analysing 
the soils and samples of the coips grown, are most atrikiiig. 

With reference to one problem which has received a greiit 
amount of attention, and which is still tx point of controversy 


During the time referred to, the Society has introduced, 
xperimented with, or distribiite<l, in addition to curious and 
■rnamentrtl plants, large numbers of valuable trees, plants and 
.^egctiiblca of known economic value, ))articularly Persian Date 
the Copal Varnish Tree, African Oil Palms, Mahogany, 
iaudolphia, Ceam Rubber, Cai*obs, Brazil Nuts, Sapacia Nuts, 
Queensland Nuts, Water Chestnuts, Cocoa, Chinchona, Cloves, 
Nutmegs, Liberian •Coffee, Bhamie Cotton, plants for fibre and 
iai>er'makiiig, Eucalypti, and grasses ami fodder plants. 

Ploughs, scythes, galvanised wire, canvjis and rubber hose 
or irrigation, pinnies, syringes, and other agricultural and 
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borUoult^M*^ |¥i 9 {>l 0 i&efibU bave importadt obtaiBed, and 

to various piaooa io India and BontBldi. 

Oardfinors have been engaged and aeut to'employere in India 
and Surmah ; and jnany boys are conatanUy being trained in 
the gardens. 

The ahready magn^ent botanicai collection belonging to the 
Society is being almost daily added to, and a new Botanical 
Garden has been laid out ami maintained. 

A very extensive oorreepondence on botanical, arborioultural, 
agrioultuml and horticultural subjects lias been kept up for the 
purpose of diffusing irtformation ; aiul the monthly Proceedings 
of the Committee have been regularly printed and distributed to 
mewboEs of the society, other sip^ilar bodies,, and to persons 
interested in the various subjects to 'which they refer. 

Publications on economic plants and their culture, and cata- 
logues of plants, and garden and other requisites have been 
obtained froin» or voluntarily sent by, the publishers and addf<l 
to the Society’s libraiy, (which, though limited, forms a much 
used source of mformation on arboricultural, agricultural, and 
horticultund subjects), or sent to persons requiring them. 

Botanical specimens are given freely, whenever asked, to 
loqal professom and locturere, and scientific visitors, and the 
Botanic Garden is believed to be of gi*eat service to tlxe students 
of the various botanical classes. 

, The Society acts, and is largely employed, as an agency through 
which. persons at a distance obtain supplies of fruit, avenue 
shade, wid other trees, plants and j^eeds, and annually obtains 
and forwards to all parts of India, and often abroad, large 
quantities of grafted m^go and other trees, and seeds of many 
useful plants, particularly Ingi Dnlcis, Casuarina, Cotton, 
Tobacco, Senna, Forage-plants, and Mai;j:e, and other cereals. 

Tho Society is often honored by references from Government 
and the Board of Revenue fpr information on horticultural and 
kindred subjects ; and is frequently able to be of use to Com- 
missioners, Collectors, and other authorities in distant pro- 
vinces. 

The inciwiiug interest of the natives in the objects of the 
Society, and their marked success in imitating its European 
supporters, may be giithered from the iiuml>ev of prizes won by 
them at the Society’s Annual Shows, na detailed in the lists 
annexed to the Annual Reports ; while the sale-books show 
tliat if the natives do not join the Society as membei's in such 
nmnbei’S as is desirable, they contribute handsomely to its 
sup|X)rt by being large purchasers of seeds, plants, &;c. 

It will be observed that the Society lias no grant from Lociil 
or Municipal Funds, and that Rs. 500 out of the Rs. 3,500 
anUually received from Government is a special grant dedicated 
by Government to prizes for useful products. The Committee 
lias reason to believe that the Society’s medals offered from this 
fund are much coveted by planters and mauufacturci*s, and 
observes that success in obtaining them is frequently advertised 
as a proof of excellence. 

BARLEY CULTIVATION FOR INDIA. 

( Communicated ) 

{Contiwued from page 9L) 

Climatr. 

B ABI^Y will flourish best in a temperate climate ; but 
Iwing hardy and having various species and a large num- 
ber of varieties scattered throughout the world, it will grow in 
wide ranges of temiierature. The frost of Indian plains does 
no injury 'whatever to the indigenous varieties, much less 
to barleys of the colder regions. The Indian plains and 
the hills are admirably suited to bafleys of all varieties and of 
all part& of the world. 

Tihk of Sowing. 

The same as for wheat—/. A., VoL VIX., No. 4, p. 116, I 
might as well note here, that the native cultivators of Upper 
India sow badey from the middle of October to the middle of 
November. 

Gbooraphical DiactmBimoN. 

The genus jffordeumU ck native of Asia, extending from the 
Caucasus mountains all along the east coast of the Mediterranean 


Sea down totbeextareme south of Aral^ in the west side of 
Asia to China and India in the east, stretching northward 
to Sibeiia. The African barieys ❖rigiiudty came from Ari^bia, 
and its northern neighbour, Palestine. From some centuries 
back by means of extensive cultivation and botOttioal researdies, 
the most approved species with their varietiee, have been 
introduced into various countries of Europe, America, Africa, 
and even the inhabited poits of Australia. It is, indeed, 
voi*y Hurpriaing to find India haa introduced none of varie- 
ties of barley other than what it has from days of yore. I 
experimented with some of the mo^ approved varieries of the 
two-rowed, four-rowed, and six-rowed barleys imported from 
Europe, Africa, Arabia, America, and the Indian indigenous, 
which succeeded well in the sandy s6il and variable riimate 
of Lucknow and Sitapore, and altogether well on rich soil 
artificially made at these places, from which I believe all exotic 
barleys, finm other parte of the world, will grow remarkably 
well in India extending, from tlie hot plains, upwards to 16,000 
feet in the HimaLiyan mountains. 

j Soil. 

Ordinary agrieiilturist-a, on account of their finding barley 
growing and yielding a fair crop (according to their estimation 
of fair crop) on poor sandy soil, on which wheat and many other 
crops would fail, pronounce barley to require a poor soil, much 
sand, little clay, little or no raanurial ingredients, and 
so forth. This is on account of the sturdineas of 
bai'ley which certainly deaerves better treatment. 
I have grown barley, and gi’own it experimentally, I 
might emphatically say, more than any one, past or present, 
in India ; and from all the da^a I hare gatliered about the 
appropriate soil for this very valuable and badly treated plant 
from |>ersonal experience, can testify that barley requires, if a 
bumijer and nutritious crop be the object, very rich soil — the 
same as wheat, barl ey differing from this best of cereal grain 
plants in this, that wheat will not grow and yield without the 
nitrates present in I he soil, whereas barley will, because barley 
draws nitrogen fi-oni both the atmospheric air by its upper axis 
and from the soil by its lower axis— -i.c., by means of its root 
fibrils, wheat drawing nitrogen by means of its root fibrils only. 
Should, however, nitrates be pi*e8ent in the soil, liailey will lie 
giatcful and rei>ay })y yielditig a still gi-eater bumper crop. 
Loamy toll of the calcareous orders and of the sjHJcies having 
less lime and more humus. 

Composition of toil : — 

Clay ... ... ••• CO parts. 

Lime ... ... ... ... 4 ,, 

Humus... .. •• ••• fi t> 

Sand ... ... ••• 41 ,, 

Total ...loo 

OllEMLSTRY OF THE BARLEY PlANT. 

The chemical constituents of the produce of one acre of this 
plant {oide heading yield) will be found from the following 
tables ; — 

Orgimtc matter. incrKanlc matter. Total, 
lljfl. Ilbw. Vm. 

good •• h&B,»ir»-933Ca3 4,041 •:i6fi826 l,C2,058’2004a9 

j^oavoa .. .. 1,10,110 300344 0, 098*470450 1,22,213*880800 

Total .. 2,75,032*21«>047 10,139*880282 285,172*18«229 

Chemical analyses of the inorganic portions of tlie fore- 
going 

Boed. Leaves, stem, Ac* Totals 


Ibe, lbs. lbs. 

Oxide of potassium ... 854*344736 684*248386 l,638'66312l 

Chloride of potassium 228‘337169 ... 228-337169 

Chloride of sodium ... 40*817705 130*607268 171*326063 

... 66-682536 353*101440 410*783076 

Oxide of magnesium... 293*403159 164*658702t- 468*061861 

Oxide of Iron ... 86*081092 82*930198 169*020290 

Phosphoric acid ... 1,164*818217 439‘089873 1,693'708090 

Solphurioacid .. 77*190087 66*473328 143*663416 

Oxide of silicon ... 1,239*891036 4,177*452262 6,417*348297 


Total ...4,041*365826 6,098*470466 10,139-836282 
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CHBMIO<^PHtSIOLOOICAL REMARKS. 

Had it not been for tb^ pretty thick husk or eki^ 
adhering to the ftoeU, barley groin would hove the smallefit 
percentage of roinoral matter not exceeding one per cent 
including the husk it haa 2*48 per cent, the stem, &o., hoviug 
4’99 per cent of it. Of the wyanic matter the grain l»aa 
97*62 per cent ; and tlie stem, 95*01 j>er coni. Small as 
these percentages of the ash might app^r, the quantity of it 
carried off the acre is quite large, equal to a cart-load which 
can only be drawn by a pair of very strong bullocks. This 
quantity of the mineral constituents of the barley plant must 
be present in the soil of one acre, and in a form the root- 
fibrils will imbibe them. If these precautions be not observed 
in barley cultivation, the cultivator can never ho|>e to crop 
a bumper crop for which he is always trying. It might also 
be noted tliat the barley plant (equally applicable to all other 
plants), draws a good portion of its organic constituents from 
the atmospheric air, but the remaining portion must be 
present in the soil without which the plant will not grow ; 
because this plant draws its foo<l by meatw of the up^ier axis 
lis well as by means of the lower axis. These points respecting 
barley and several other plants have been thoroughly estab- 
lished beyond dispute, by innumerable cliemico-physiological 
experimental demonstrations. 

Barley is pretty rich in the metal potassium — as an oxide, 
the seocl has 21*14 per cent, and the stem, &c., 11 *22 per cent 
of this metal ; and as a chloride, the seed has 5*C5 per cent, 
but tliere is not a particle of chlorine in the atom, &c. The 
metal sodium is found in combination with chlorine — seed 1*01 
per cent, and the stem, kc., 2*14 per cent — a very small per- 
cejitage : no oxide of this met^l is found in this plant Barley 
Heed is very i>oor in lime, the stem having more of it for 
building of its tisanes in combination with other elementary 
substances, seed 1*66 per cent; and stem, &c., 579 per cent. 
Magnesia is more abumlant than lime, in this j)Iant ; seed. 
7*26 per cent ; stem, &c., 2*70 i>ev cent. It is vomavkable to 
find so much as 2*13 per cent in the seed, and 1*36 per cent 
in the stem, &c., of iron, in combination with oxygon, present 
in barley. Barley is very rich in phos)>horic acid, which in 
quantity ranks second of all elements found in the aali of this 
jjlant, silica ranking first — 28*67 per cent, and stem, &c., 7*20 
per cent. There is more sulphuric acid in the seed than 
chloride of sodium, but less in the stem — seed 1'91 percent; 
stem, &c., 1*09 per cent. Of silica the grain has 30*68 per cent ; 
and the stem, &c., 08*50 per cent. The abundance of silica 
and potash in the grain is on account of the thick husk 
mlhering the kernel. • 

Barley belongs to the silica order. 

Starch, Gluten, and LIalt Principles in the Barley Plant' 

A knowledge of the intrinsic value of a plant is essentially 
necessary for a cultivator beforehand, because such a know- 
ledge will be his guide in the sale of his produce, and he 
will know what kind of reception his produce will fin J at the 
bands of the ]mrchaHcrs and consumei*s : also he will be in a 
the ])Ositioi) not to be duped and overreaclied by them. To 
experimenter this knowledge is essentially necessaiy to enable 
him to judge of the ieaults of his exjieriinents, i.e,, whether he 
has succeeded or failed to impi’ove the phint he Inis cultivated. 
The quantity is nothing, for if it were so, grass would have vied 
with grapes, all success lying in quality. The native cultivatoi’s, 
as a rule, do not pay attention to the quality of their produce^ 
hence the extensive degeneration found in the vegetable kiugdoui 
(cultivated) in India. Brooding over this matter, I think a concise 
account of the oi’ganic principles found in the bailey grain (tho 
most important part of the plant) will be found useful and ! 
interesting, having already given a detailed account of the aah 
couBtitnents of this plant. I accordingly proceed to give an 
account of what I have herein mooted. 

The kernel of barley grain, like that of wheat, has two 
organic substances, having small percentages of mineral matter^, 
known to chemists by the name of starch and glntsn ; and *vdien 
a chemical reaction is produced on thorn in the process called 
maliififft other substances are fomed denominated inalt prin- 
cipks, 1 will describe each of these separately. 


Starch. 

This sttbstiince is very abundant in tlie barley grain, re 
senibling in outward appearauce the other staiches found in 
wheat grain, rice, different pahns, and several roots aqd tubers : 
on feeling and inici'oscr)pic exivmiuation, however, barley starcfi 
diffeiii in its granules from all other starclips. Herein lies thw 
microscopic detection nnvle perfect by ohamical analysis by 
which the oonstituontH of tho starch is thorough ^ ascoji'tfti^d. 
Barley starch is a white, soft, powdery substauoe easily 
separated from tho other substance, gluten, by kneailiqg 
tho flour in water, i, a., the flour is first made into a lump 
by moistening it with water, and then water gr,adflAlly added as 
kneading proceeds, until the gluten is entit^ly Bepiirated from the 
starch as a sticky substance, and tho starch remains mixed in 
the water, gradually suKsidihg, leaving the surface water cle.ar. 
This can only Ixi done by allowing the starch- Water to he at 
rest for some time. After the starch has subsided, the water 
should be drainml off, the starch collected, dnVtl artificially, if 
accuracy is required, al 76'’C . or under a strong tmn, weighed, 
again dried, and again weighed, repenting this pro(N*dnte 
several iiinos until tho weiglit bo found unaltered. The La-^t 
weight indicates tho quantity of starch in the flour. 

It should be noted that starch does not contain an atom of 
nitrogen ; the abundance of starch in tlie barley grain, therefore, 
forms no criterion of barley-corn .as food-grain. 

Gluten. 

Gluten is the other suljetanco found in the barley gi\ain, and 
is the one on which depends the intrinsic value of barley as 
food-grain. It is a nitrogenous or blood -imodncing principle 
existing in tho largest quantity in wheat grain, hence the value 
of wheat over all other corcal grains as food for man 
and animals. Btarcli alone (vinuot nourish tho animal Imdy, for 
though the large quantitv of carbon' present in .stardli is 
essentially necessary for animal economy in the formation 
of bile, without wliich no chylification can take place, 
yet without gluten no blood and muscles, &c., can bo 
formed. Hence, nature has provided this latter substance very 
extensively in all food-yielding plants. Another value of gluten 
is th.it without it no bread can be nia<lo ; and according to Mr. 
Bumas, unless more than 14 p'ir cent of gluten exists in tho 
flour, it is impossible to make brciid. The intrinsic value of 
barley therefore consists in the quantity of gluten it lias ; the 
more gluten the more valuable it is ; the leas, the less. Up to 
the pre-sent time chemists have not fixed the poroentago of 
gluten which should exist in the cereal gfain as a commercial 
st.andard of intrinsic valu<? of the grain. For barley I think 25 
})ov cent of gluten ought to be considerotl as maximum ; and 50 
j-Kir cent for wheat. Gluten is obtained in the manner dGscvlbe<i 
above : also dried and weighed like starch. Every exjierimenter 
and cultivator should try to increase the quantity of gluten in 
barley and wheat gr.ain. T find Indian barleys very deficient 
in gluten, not exceeding 10 per cent ; also a variety of wheat 
known by the name oijamnapari, a variety of the red han 
wheat, grown in traeis of Upper India bordering the Junm.i, 
hence tho namn. This wheat scarcely has more than 14 per 
cent of gluten, on whioli account it makes very had brea<l 
cannot lie stretched and shaped properly, and of course is not 
nutritiou-s. It does not find a ready market in any part of Upjier 
India. 

There are chemical elaborate methoile of separating starch 
ainl gluten, and for ascertaining their weight. They are 
tediua.s and impracticable to those who are not analytical 
chemists. The processes heroin described are very Him]de, not 
very acouiiitoin tho result, but perfectly within reach of every 
one and everywhere. 

ISTalt Principles, 

By fermentation, sUirch and gluten bf barley corn are converted 
into now substances, viz.^ protein compou)idy dUtasey 

cholesteriny fat, and acid, Th<^ ai*e tlie ergank priucipleg found in 
beer and poilier, to which are mlded several others by the ad- 
mixture of foreign substances, of which a small percentage ol al- 
cohol is always preatut. Beer and ])orter are slightly nourishing, 
atoraachic ; and intoxicating^ if taken in large quantities ; hatm- 
lesfi drinks or beyeiRges, valuable for females whp nn|«s their 
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own or othera* children. The therapeutic properties of these 
beverages is a)Ui*im*hutie^ and nre extensively prescribed by the 
medical profession. These are cosUy drinks, Jiowevcr. 

Ploughing aud weodiugi same as for wheat, Indian Ap4<*ultt(M, 
Vol. VH, No. 4, p. 117. 

Beds and water chanuek, same as for wheat, Indian Agrkul- 
tKriet, Vol, Vn, No. 4, p. 117. 

BelecUon of, seed, same as for wheat, Indian Agriovltxirist^ 
Vol. VII, No.M, p. 117. 

Bowing, same as for wheat, Indian AgricnXturiatt Vol, VII, No. 
4, pp. 117-116. 

Quantity of seed required for sowing one acre, same as for wheat, 
Indian AgrkuUwrutf Vol, Vn, No. 4, p. 118. 

Habits of growth and remedy, same as for wheat, Indim Agri- 
vnltwitt, Vol, vn, No, 4, p. 118, 

Irrigation, same as for wheat, Indian AgrUmltvrUt^ Vol. VII, 
No, 4, p, 118. 

Habvestino. 

Like the wheat, barley ear is not provided with glume as an 
outer protection of the grain, and therefore, if the grain be 
thoroughly dry on the ear, it is apt to fall down by the 
Bligh^t touch or even by the action of wind, or by the fall 
of rain, and get lost. Hence barley requires harvesting at a 
time when the gi’ain, though thoroughly mature, is not perfectly 
dry. Tim best time for harvesting this plant is early in the 
morning or when the sun is down ; should, however, the ear 
be found in a state capable of being harvested during the day, 
bai’ley might be haiweated even during the day. If the sheaf 
be broken, wheat cannot get lost, but boi’Jey will : the greatest 
cai'e is therefore necessary both in the time and in the manner 
bailey is harvested. It must be remeraljered that no rough 
handling will do for barley. A bunch of biuley jdaut, in the 
lightest maimer, should be dmwu with the sickle, firmly 
grasped with the left hand, and with the right hand 
cleanly cut out as near the gi*ound as possible without 
distui-bing other plants. This can very easily be accom- 
plished by means of a very shaq) sickle. The native 
sickle cannot do it. It is a blunt, badly-shaj)ed tool made of 
maleable iron, with a rough handle. The sickle should be of a 
semi-ciwular shape, manufactured of pure steel, case^havdenedy 
and the cutting part formed and sharpened like a barbers’ 
razor. 

The produce of oue bunch (selected) of barley produced by 
me at Sitapore sudder station during the rubbee seitson 1871-72 
which having received, in every respect, the kind of cultiva- 
tion described in this article, contained 100 sheaves, each sheaf 
on an average, containing 60 grains. This produce was tho- 
roughly dried, grain separated, and then weighed. The weight 
was found to be as follows ; — 

Cb. Tolas. 

Seed or grain. ... 3 _ 1.57 

Traves, stem, etc, ... ... 2 ^ 2*502 

Based on these figures the produce of one acre will be found 
from the calculations given below 

Ch, T. Mda. S. Ch. T. fti. 

*(288 X 1,820) X (34* 07) *1,980-15-1 8-2* 2 « 162,058*2,00,420 
Leave®, Stem,^tc. i«(288 X 1,820) X <2-2 *502) « 1,485- 0- 8- •32«122, 213*8, 30, 800 

Total . . 8, 485-25-5-2*02»286, 172*1,80, 220 


The names o{ the following, gontleip n were submitted as 
desirous of joining the Sodety 

i B. M. Morrison, £sq,, ll^ohaut, Ccdctitta,— -proposed by Mr. 
W, H. Cogswell, seconded by Mr. S. fi. Kobinson. 

MnnshiMado Lall, Zemindar, Muusif of Mirsapore, --.proponed 
by the Kaia of KuntU, seconded ^ the Secretary, 

Major HL C. Oorbyns^ Bfeputy uomipissioner, Shahpore District, 
Punjab,— proposed by the Secretary, seconded by Mr. J. lo 
MacLaohlau. 

Major P, R. Lowis, R.A., Calcutta, proposed by the President, 
seconded by the Secretary. 

11. R. Waller, Bsq., Merchant, Calcutta,— proposed by Mr. H, 
Oresswell, seconded by Mr. R. Blechynden. 

Miss DeMomet, Dooteriah Tea Garden, I>atjoellng,*...^roposed by 
Mr. John Stalkartt, seconded by Raja S. A. Ghosal, 

B. J. Zemin, Esq., Calcutta,— proposed by Dr. G. R. Perris, 
seconded by the Secretary. 

H. J. Joakim. Esq., Merchant, Calcuttai^proposed by Br, 
Perris, seconded by the Secretary. 

Br. G. R. Perris, Calcutta ; Mr. R. J. Carberry, 
Calcutta ; Mr. A. G. Watson, Mr. T. M. Francis, and the Pro- 
prietors of the Jugdlspore Estate, Beheea. 


These should be accepted as reliable maximum data as guide 
for calculation of manure for one acre of barley on the formula 
given by Baron Liebig {vide heading, Application of Manure^ of 
the wheat article. Indian AgricultmrUty Vol. VII., No. 4, 
p. 117). 

O. L. BRYCE. 


AGRICULTURAL AND HORTICULTURAL SOCIETY 
OF INDIA. 


mHB Annual General Meeting was hrid on Thursday, the let 
J lS88t 

"w. H, Goaswxix, Esq., President, in the Chair. 

The Proceedings of the last (January) meeting was read and 
ootifirmed. « 

The followiujz gentlemen were elected Members 


' Annual Report. 

The Report for 1882 from the Council was read. The Report 
first enters into details oonneoted with the internal economy of 
the Society (showing that the number of Native Members is kss 
than one-sixth of the entire list, ) aud its finanoial operations, and 
closes with notice of flower show, garden, &c. The following are 
extracts on these latter topics : — 

“ The usual Annual Flower Show was held on the 3rd February, 
and was equally as sucoeasf ul as that of the previous year, indeed 
more so in one respect, as the quality of the plants submitted, 
especially of handsome foliaged ones, was superior to any previous 
exhibition. Tlie number of visitors (1,000) was beyond the 
average. The space allotted to each class of plants being extended, 
admitted of abettor arrangement than previously : more time was 
also allowed for the intr^nction of specimens. The sum of Rs. 411 
was awarded from the general fund besides Rs. 67 from the sum 
of Rs. 100 placed at the disposal of tho Judaea by the Preaidont, 

' The stock of fruit grafts, especially of certain kinds 

most in demand, has been much ijricreased during tho post year, 
which wHl admit of a much larger distribution than formerly • 
it is anticipated that the supply will prove fully equal to the uo- 
inaud. This remark is also applicable to Roses, a class of 
plants for which tho demand greatly exceeds that of any other 
kinds. Some of the newest varieties have been recently inti'oduoed 
which will be in course of distribution during 1883-84. 

“ Much time and labor have recently boon devoted towards a 
general clearing up of the garden and the removal of several 
large trees ana shrubs, of which there were many spocimouH 
occupying a largo space of ground which has been better utilized 
by Rose and other plants much in demand. The majority of theso 
trees wore introduced ten years ago to fill up vacant spaces on 
tho formation of the garden. 

“ The distribution of plants is not equal to last year wliich indeed 
may bo considered an exceptional year ; but it has not fallen short 
of previous years. Rather more than ten thousand ornainontal 
plants have been issued to mombors and the public, besides 
certain econoinic plants and cuttings ; of fruit grafts two 
thousand five hunarod have been sent out. A good many plants 
ha ’ ’ ' ' ’ ' * 

to cotton, fibres, and the introduction of superior kinds of potatoes 
These matters and many others having been introduced Into the 
monthly proceedings need not be reproduced here, except to noti- 
fy the fact that in July last the Fresidont prepared a full and 
carefully worded circular letter which was sent to as many as 
eighty native noblemen, chiefs, and lauded proprietors, throughout 
the country, together with a copy of the last published number of 
the Journal. The Council have to notify, with much regret, 
that as yet three only have responded to tho suggestion that 
their names should be enrolled on the list of members, Tlie 
Council regret to have to reiterate the fact that, while education 
is rapidly spreading throughout India, the largo body of intelligent 
Hindoos aud Mahomedana have not, with very few exceptwns 
shown that interest in the proceedings of the Society which might 
naturally bo exi>ected from a class who would derive the most 
benefit. The Council would also be glad if the European members 
would endeavour to induce their friends to loin, so as to fill up 
tho gap annually caused by deaths, resignations, aud departures 
from the country. It has been more than once observed in previous 
rcpoi-ts that if each member would undertake to add one friend 
annually to tho list, that list would soon be doubled. Tho Council 
would, m conclusion, bring this fact again to the notice of members 
in town and country and urge their hearty oo-operation.” 

At the conclusion of the reading of tho Reportj the Prorident 
addressed the meeting as follows : — 

Gentlemen,— I feel that the Annual Report for last year lust 
r^d, embmoes somuch and deals so fuUy with the aSairi o{ the 
Society, that very little is left for me in the wav of comment 
thMOon, butthero are a few points on which I wish to touch as 
briefly as possible. . 

Tho Report alludes to the efforts we have made to reach the 
largo number of native noblemen and wealthy lEifluentlal landed 
proprietors to join our Society. 

It is ahoTO that there were them addressed, md that 

out of that large number, three only have responded favourably to 
our representations. ^ 

Surprke only at suob a result does not oonvw my feeling, 
which to vdMO one of great regret tliat sttch Indifference 
ohhriWterizM those who should be foremost In foster!^ a 



Ap^ 2 , 1883. 


THE INDIiltf AGRICULTURIST. 


13 :! 



Societyi whoM iUm ^ olrjftot ftre the fnrthoranee of landhol^re^ 
tntoreita^ iw the improvement of thehr eitntei, by a higher 
b^ter oultivatio]i Ox their tand^ by the use of well eeloo^d 
eeeds^ and ae a natnral remit, a better and larger yield of orope, 
and a richer harvest to themselves and to their tenants. 

It is donhly disappointing when we think that among ench 

S entlemen there is no laek of leisure, moaus, and ability, and 
oubtless in many oases, the taste and application needful to 
devote to such objects, with sucoessful I’csults ; and although I 
am at a loss to understand such apathy, I still look to that 
w^thy community with a foeling of confidence that amongst their 
fixed resident ranks, many may be yet influenced to join us and 
take an active part in the great and good work initiated and 
proiecnted with seal by a few, whose good example should be 
followed, for they have comjiamtlvoly but a passing interest in this 
country, whilst those to whom I allude are In tholr native land, 
and with every inducement to ooms forward and take an active 
part. 

This is the more necessary, for socially, a great change has 
taken place. The European haa become more than over a bird 
of passage than formerly. With some exceptions, men are less 
public^nrlted and have leas time at their disposal. The battle 
of life is greater, competition is keener, and they have leas time 
to give for the benefit of public institutions ; but independently 
of these facts, there is cortoluly much less public spirit generally, 
and not that inclination to devote a portion of what is taken 
from the countxy for the benefit of the country This, I think, 
holds good with few exceptions, among the higher classes of the 
official community, who draw so largely from the State. The moro 
rapid communication with Europe has no doubt greatly contributed 
to this state of things. In former years a young man entering 
the service of Government commenced life under the impression 
that ho would probably have to work for a certain length of 
time in the country undisturbed, and that ho should give a 
ortion of such time, independently of official work, towards the 
cuefit of those among whom his lot was cost. Tliis feeling was 
shared by inditory men in civil and political employ, as well as 
by civilians generally ; now, the object appears to bo to endeavour 
to accumulate wealth and to retire on as early a date os possible, 
and all our public institutions suffer more or less from this state 
of things ; honce the greater necessity for the native wealthy 
landed proprietors and otlieia to come forward and take their 
place and stand in our ranks, and become Interested in such work 
as would redound to their own credit, and whilst forwarding their 
own interests, they would benefit their country at larg'\ 

The Society’s records are flooded with valuable information, 
and bear testimony to the great benefits this country has derived 
from its labours and influence durmg the past half-ccutury : records 
i/fgood work done which cannot bo forgotten, and rcmiiving 
only the support and ouoouragmciit of those to whom J liavo 
alluded as an additional reform, or adaptation, to meet the now 
times and enable the Society to increase lu the number of its 
adherents, in its wealth, and in its great influence, and for the 
accomplishment of whicli I appi‘al to all those who' have its in*, 
teresta at lieart to continue unflagging their efforts to further 
its prosperity. 

With these observations I have pleasure in proposing the adop- 
tion of the report. 

The report was unanimously adopted, and the best thanks 
of tliG meeting were voted to the President for his^ interest- 
ing and appropriate remarks. The election of officers and 
council was next entered on with the following results : — 

Afr. W. M. Cogswell. 

ri(r-/*y 7 liaia Suttyanuud Ghosal Bahndoor, Mr. W. 

Stalkartt, Mr. 11. A, feth, and Baboo Protajia Chundra Ghosa. 
Secretary. — Mr. A, H. Blechynclen. 

Council. — Mr. J. E. MacLochlau, Mr. K. Blccbyiidon, Dr G, 
King, Dr. S. Lynch, Baboo Peary Chand Mittra, Mr. S. Cress- 
well, Maharaja of Cooch Beliar, Mr. 0, L. Kemp, Mr. H. 
Robinson, Baboo Joyklsson Mookerjeo, Mr. John Martin, and 
Mr. D. Cruickahank. 

IIOItTI-FLOEIOtJLTCIiAL EvifiniTION^. 

The reports of the judges on the annual show of vegetables, 
fruits, and flovrers were submitted as follows : — (Judges : Dr, 
S. Lynch, Mr, W. Stalkartt, and Mr. John Lynam). 

Horticultural .—The exhibits for which prizes were ottered on 
this occasion was on a comparatively limited scale on account 
of the limited space at dispel, not more than 14 kinds of 
vegetables and twelve of fruits. The quantity in eocli basket 
was also limited. Notwithstanding the aunomicoment being 
widely notified to the intending competitors, many boskets con- 
tainoa more than the prescribed number, and several other kinds 
not in the list (notably, cauliflowers, turnips, kuolekolo ami 
cabbages) were introduoed into the tent,' Though some of them 
were well grown specimens, the judges wore not in a position to 
award prizes to them. However, in some instances, they did not 
think it desirable to adhere strictly to the rules laid down as to 
the number of each kind, this being tlio first attempt, under the 
new system, of restriction in quantity. , , . . , 

Among the vegetables, there was a marked iinprovoment In 

3 , Carrots and potatoes were also well represented, and 
okes (out of season). Tomatos and beet were excellent, 
Reas and 4|reuoh beans were fairly good. 

In the list fruits, bael showed well ; there were some good 
speoimens of pine-apples, papyos, and guavas— though out of 
season. A spemal uswt was awarded for a small China orange 
tree laden with fnift. 

Altogether the show was satisfactory, fifty mai’ket gardeners 
camped and fuUy S50 baskets where shown. Prizes were awarded 
to 52^ amount^ to Rs. IW, of which Es. 99 were for vegetables 


MoricuHural, — (Judges: Dr, 0, King, Messrs, G. L. Kemp, II. A. 
Eirth, and Raja Suttyanund Dhosal Baliadoor.) 

The collection of plants was ratlmr less than last year, but 
the quality of those exhibited was equally as good, and iu some 
instances bettw*. Tlie c<nnpetition was much the seme— 18 
gardens of whom J-l gaiuwl prizes. There was a good collection of 
handsomt* foliage plants, iiotaldy ci’Otons, dieffeuoachis dracauniH, 
marantiva, antburium, arallas, begonias irrolncliug several n<‘W 
kinds. The colleotiou of mit flowers, espsolally roses, was excellent 
— ^far superior to last year. One collection of* roses from the 
gaiden of Mr. G. A. l^orbos at i^rraokporo deserves special 
mention, but no prize could be awarde<l to It as It was sent too lato. 
Among the annuals were good examples of asters, pansies, 
violets, and verbenas. 

The Royal Botanic Garden contributed a very intcrostin g and 
much larger collection than last yeai', occupying seven stands, of 
three tiers each and feet in length. Of many fine plants the 
following may be mentioned os among the newer --namely, piper 
magnificum, antburium, waroo«meanum, dleffenbachia marroorata,^ 

D. parlatoroi, D. maculosa, D. Brazilienis, aralia veitebii, A. 
olegantissima, soJagiuclla magniflea, S. paradoxa, dracaena 
bonthami, philodendron carderi, heliconia aureo-strlata, phyl- 
lagathis rotuudifolia, liudsaya pectinata, sphaorostemma mar- 
morata, alloraorphia griffithii, dicborisaudm musaioa, tmieab 
moiuccana, ptychosperma fliagaporouHls, scldsniattoglottis 
lougiapatha, and ccutraaolouia anroa. 

There wore throe commpetitors for tlio “ (irant Silver med.al’' 
for the beat collection of plants or flowers of any number of 
kinds. Tlio modal was awarded to Baboo S. P, Chattorjec, 

Extra prizes to the value of Hs. 5) were awarded from the 
sum (E«. 100) placed again by the President ut disposal of tim 
judges for mro or well grown plants not included in the schedule, 
and Rs. 4J1 were awarded for the hitter. A detailed list is 
hereto auiiexod. 

The attendance of visitors was less than last year, attributable 
probably to its not being a public holiday Their ExooUonciea the 
Viceroy and the Marchioness of lUpon, and his Honor the 
Lifufconaut-Goveruor and Mrs. Rivers Thompson honoured the 
show with their prusi'uoo. 

The thanks of the Society mv duo to Colonel McNair and tho 
Officers of the 4th Regiment N. 1., for the services of their band on 
the occasion. 

A report from the Gurdim Committee, was introduced and 
adopteil in respoot to pro\i«ion of vegetable, flower, and agri- 
cultural seeds for next season from Europe, America, and 
Australia. 

MaIZL' Oli JXDJ.iy-COUN, 

The Secretary subiniticd the following few notes wldcli be 
had prepared iu connection with boiuo cobs or oars of Indian-corn, 
whicli had been recently Bcnt down fromTirhoot 
Oolouel Money, the Alauagm* of the Durbhunga Raj, has sent 
ns two cobs of maize raised ill tile liUij (larden. It appeal’s from 
their size and general appciwance that they iiave been raised 
from imported s<*ed ; proI»a)dy from the kind we import from 
Philadelphia 08 “Yellow (Wiada,” to which they are fully equal 
in every respect, [I placed thest^ on the table at our sliow on 
the 7th Pobriiary, and so highly were they appreciated that 
they were stolen by one of our many visitors, tho sheaths 
only being left behind.] 1 have reipicstod Colonel Money to Inform 
U 3 of tlie stock from wlience dorised, the soil in w’hloh grown, 
and the manure oinploytMl, If maizo of this character can bo 
raised in India iu nny qm^intity, we should bo able to compete 
successfully with the United States m tho English market. 

It would appear that tho ipxantity of Indian-corn taken by 
England from ulu’oad, chiefly from America, iu 1881, was upwards 
of «33 millions owts,, or considerably more than half the total im- 
ports of wheat. In a recent article iu the Hnylishman it is stated 
that “ tlic shipT)iiig of Indian-corn in merchantable quantities 
began in the latter end of December last, but was discontinued 
early this mouth (February), owing to tho want of supplies of a 
sufficiently good quality. Duriiig this short period between twelve 
and thirteen thousand bags were shipped ; and when tho now 
season beginH next month, a very large business is expected. 
This business can, however, be but iusignincaut compared with 
what it might be if the Government of tlu country were properly 
alive to its true iutereat in establishing clioap communications 
between the coast and such rich, but isolated, tracts, as the greater 
part of tho Central Provincos, which ore alone capable of sup- 
plying ull tho Indian-corn England requiros, without any serious 
rise of prices. Here is a potential adiUtion to our export trade 
of probably not less than five millions sterling per annum, which 
only needs n little more enterprise for its realisation.” 

Referring to the above remark as to the ciMiablUtics of the 
Central Provinces, iu which may be included Central India, I 
may observe that many years ago (1838 or 1839) Colonel Dixou, 
then Superintendent of Ajmcre and Mhairwarra, called tho atten- 
tion of the Society to the very Inferior size of the ludian-oorn 
raised in those districts. At Colonel Dixon’s request the Society 
forw^arded him large quantities of imported American seed for 
sevcrol consecutive years which he reported liad greatly improved 
the character of tlieir stock. Whether it has since deteriorated I am 
unable to say, but am making enquiries thereon. 

The outer sheaths on these cobs, of winch it will bo seen there 
are many enveloping each cob, aud which are now either thrown 
away or used a^ fuel, would most probably prove a valuable ad- 
dition to onr stock of iiaper-making matcriMs. 

Whilst penning these few notes, I have received a ueeful con- 
tribution from Captain Pogson, on ** Maize m a pajper-pxoduoer,” 
which 1 introduce hero in oonneotiou with the above remarks, 

to Aft tg rottdtr our iulormAtigu mgro ogxnplttg iutoroftUng« 
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io pvoieoted form at tiio preeeat timo a amall proportfon the moat general aoooptation, wHl bo bricBy doaorrbed in the fel- 
of the agrionitaral area of iNbrtbem India. 1 lowing paragrapha. 

8, The hiatory 'Of the famines and droughts which have oootir^ 8. The general control and administration of the moasnrcB 
dating the present eentary^ and especially in late years, Is replete with wliioli this Resolution is eonoemed should, in the opinion of 
with palnfal aooonnts of the wholesale destmotion of cattle by the Government of ludia, be primaHiy in the hands of the local 
starvatfem and the failure of the fodder supply* It may bo doubt- ofBoera, viz., the Coiumtasioner, the District Officer, and his 
ful whether the loss which the agricultural population has thus subordinates In charge of 8ub*divisi one. The official channel 
sustained has always been fully appreciated. At a time when they through which the Local Government would oommmuoate with the 
have.been deprived by a failure of the rains of a gi'oat portion of divisional and district ofticors would be the Agrfbultural Depart- 
the produce of ono or more seasons, they have also hod taken from ment, which would be rcBponsiblc for providing the Government 
them, in the doBtruotlon of tholr plough<labour, the means of ^th advice and iuformatiou, and for maintaining continuous 
reoouping^ their loss in suooeeding years, The late famine of 1877 <^tion. The actual nmnagemont of the lauds set apart for the 
has furnished many examples of this kind. Accounts have reached supply of fodder and fuel would be placed in the hands of P'orest 
the Govetnment of India it the serious deterioration of the agrioul* officials, who alone oau bo expeotod to establish and maintain 
tuml pro ep wit y of many tracts which, there is every reason to wifdiout interruption a scientific system of treatment. 
boHeve, would now be in a flourishing condition If the cattle could 8. In order to satisfy the abovo conditions, it would bo necoS' 
have been saved. On the other hand, instances have boon brought «ary, in each district or division in which operations arc likely to 
forward In which the existence of a sufficient area of grazing land | be suffieiontly extensive to require scientific inanagomcut, that an 
has, in districts moat affected by the drought, both preserved the officer of tlio Forest Department should, when finaucial circum- 

cattle and soonrod the agricultural population from prospective loss, stances admit of this Iming done, be placed under the orders of the 

4. It is desirable at this point to explain that the term ** grazing district or divisional officer. Ho would work entirely under the 
land ** as herein used, is not to bo restricted to land which provides orders of the Civil officer, who would, however, refer iiuestions of 
nothing but the ordinary pasture of a grass plain. Such land is a professional or technical character for the advice of the chief 
often aflbetod just os seriously by a drought as the unirrigated' area Forest Officer of the province or circle. In many districts the 

of cultivated land. Grazing land is here intended to include necessary staff exists already, but in other now posts will have to 

those wooded tracts and jungles which provide bushes, trees, and bo created. 

herbs from which cattle can obtain a plentiful supply of fodder, It must not, however, bo expected that aiTangcments can bo 
•von at times when the grass on open ground is dried up and dos- made, financially or otherwise, under which every district or diri> 
troyed. There are many trees and many bushes wliich, diwing aion can, in every part of the Upper Provinces in which the 
upon a supply of moisture below the surface of the earth, can main- measure would bo useful, bo supplied with a separate Forest Office 
tain their life aud vigour when the shallow -rooted crops and grasses for the work contemplated. It would, indeed, be extremely unwise 

are parched aud withered. And this is not all. It has also to enter upon any expensive organisation until much more expe- 

boGU ascertained that the grass itself which, on au exposed rieuce and information has boon acquired. It is only, therefore, for 

surface, would succumb to the^^rought, is, iu the cooler atmosphere those regions in which grazing lauds arc disappearing at a rapid 
occasioned by the shade aud protection of trees and sliriibs, saved rate, or m which history has sliowu that di ought causes extensive 
from dostniction. destruction of cattle, that any application for the stjrvices of 

As, moreover, there is, apart from the question of fodder, a apocial oflioials could at present ho entertained, It will probably 

distinct agricultural advantage in maintaining throughout the plains considered sufficient if at first a Forest official is attached as as- 
of Upper India a supply of wood for fuel and domestic purposes, »i»taut to the Commissioner iu one or two of the divisions in each 
the term used In the following paragraphs of this Resolution to V^^ovinco in which protection is most re(inircd. 

designate grazing lands will be that of Fuel and Fodder Reserves. 10. In the meanwhile the aeriouK duty will devolve upo\i 
6. A further effect of the absence of proper food after a. period the district officers of ascertaining how far the cattle need 
of drought is that the cattle, which have been starved for weeks, protection, and the extent of land, wliothor tlic property 
feed too greedily on the young shoots of the millets that are sown of Government or purchasable from land-owners at a 
with the first showers of rain, or on the coarse grass that springs up reasonable price, which can be rnaJo available for fuel and 
ou the return of the monsoon. The excess of food to which they fodder reserves. For this purpose an analysis of every district 
have been unaccustomed induces a rapidly fatal disease which has should be made by the local officials wliich will show its need for 
carried off thousands of aulmals in many parts of India. protection against drought, and tlio extent to which land is available 

6. Instances are quoted in which cattle perished in largo numbers fodder reserves. They may also bo directed to 

from wont of fodder in th4 droughts of 1877 and 1880; while, on enquire how land can bo most advantageously secured for the 
the other hand, oases ore noted io which they were saved by being required purposes in districts where a sufficient quantity of Gov- 
fed on bushes and leaves of trees. In Rohtak, for example, no emment land is not available, how far the landholders themselves 
less than 250,000 beasts are said to have died, or about ouo-half of o** local boards will be able to co-oporato with the Government In 
the whole cattlo of the district. This was in 1877. In 1880, the matter, and at what cost suitable areas can be procured. 

15,000 cattle are reported to have perished iu tha district of 11. The Agricultural Department will probably at present bo 
Jhansi, while many others were only preserved by the bushes in the most nsofiilJy employed iu ascertaining, by actual experiment, and 
ravines or by fodder obtained from trees. In the same year large in consultation with the Forest Department, what are the best means 
numbers of cattlo were iu the Allahabad Division kept alive by of bringing waste lands into a condition iu which they can most 
being taken to tho forest tracts of Banda, while throughout the economically provide a supply of fodder in a year of drought, aud 

division all the available trees were stnpped of their loaves, in what way they can in ordinary years bo most profitably employed. 

“There is no need,*’ writes the Commissioner in quoting from his The Deportment would also 8uj)orintoud,ln ooriospondenoe with Corn- 
district reports, “ to multiply these extracts, all of which toll miaaionerB, the analysis roqiiirod by tho preceding paragraph, and 
precisely the same story.” would review for the local GovcmmcntB the reports received from 

7, The examples to which reference lias now boon made are each division. Tho same department may also ascertain whether any 

sufficient proof of tho necessity of taking some action for the system of stacking hay or storing fodder can bo established, or 
protection of tho cattle of tho country against drought, whether it may not bo useful to close grazing resorvea for a portion 
The foots brought forward seem to prove that at present the year, eapeoially when other fodder, such as tho stubble of 
the agrictUcural population will not or cannot thomselvos newly-reaiMid crops, is available. For if grass reserves are only 
take sufficient precautions to provide against exceptional thrown open when no other food is available, the grass wUl have the 

ooourrenoes. They trust to aooidont or to assistance from rcquUito opportunity to make head, and wUl thus provide a much 

the Government. But In this matter little or no help can be afford- ample supply of fodder than if exposed continually to desultory 

ed, unless systematio arrangements are made in advance, and con- ffw^ing. Enquiries of this kind will fall within tho scope of the 
tinuously maintaiiied, under which a supply of fodder in a year of Agricniltural Department. 

drought may bo Secured. It b necessary, therefore, to consider iu 12. This Resolution is not the place in which tho treatment of 
what form, s^tem and continuity can bo most advantageously es- land n quired for conversion into fuel and fodder reserves can he 
tablished ; and it is on this point that tho Government of India is considered in any detail. But the opportunity may Iw taken to 
mainly desirous of obtaining the advice aud co-operation of Local give expression to the opinion of the Oovemincnt of India that 
Governments. little real good o&i bo effected unless the reserves are, at any rate 

The general outlines of the scheme which commends itself to tho for some years, bnmght under tho control of Government, and 
Government of India as most likely to secure tho desired results, systematically protected against tho invasion of goats, cattlo, aud 
and which from enquiries already made appears likely to meet with firo. It appeal's to be a matter susceptible of proof that a protected 
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area will, besides giving security in a year of drought, afford , 
over a certain number of yearn a considerably larger amount of 
fodder than an unprotected area of o(|aal extent. It seems 
probable that the difference Is sufhoiently great to admit of a hope 
that fuel and fodder reserves can, in a largo number of inatanoos, 
be made financially successful, The importance of this view 
deaorx'as some farther e.xamination of the question. The following 
illustrations may therefore be adduced in support of the view 
which lias now been brought forward. In his Administration 
Report for 1879-80, the Inspector-General of Forests shows In the 
following words the results of protecting grazing land : 

** In all except the most arid tracts, or where denudation has 
been complete and of long standing, mere protection, aid ed by 
sowing and planting in suitable places, has the effect of gradually 
clothing the ground with trees and shrubs. What liappena Is 
this, — the old stumps and roots lu the ground produce shoots j 
seeds which have been lying in the soil, and seeds brought by the 
wind, genuiuate ; the shoots and Boedlliiga, which without protec- 
tion would have been destroyed by the fire or oaten by tho cattle, 
grow up ; and wherever there arc sufficient remains of tho old forest 
growth in the ground, the result is most remarkable. Tho diffi- 
culty consists in this — that now reserves must bo formed, and that, 
during the firat few years, this unavoidably entails some restric- 
tions in tho matter of grazing. At first tho protection of tho areas 
selected must bo absolute, and the people In tho vicinity can 
uoithor ho permitted to burn tho grass, nor graze thoir oattlo 
in these areas. But the grass which grows up abundantly can 
be cut, and thus furnishes abundant cattle fodder until tho forest 
is sufficiently advanced to admit of grazing.” 

13. In Ajmere the results of enclosing areas, hitherto barren, 
with tho object of securing fodder for cattle in tinioa of drought, 
arc already rouiarkable. 

After five years’ conservation there is much in tlirso forest 
reserves to encourage us ; the appoavoiiee of tho hills and country- 
side in those tracts Is quite altered. The people even have begun 
to recognise the advantage to be obtained by the experiment we 
have introduced. We have been blessed with another year of 
plentiful rainfall ; ■ the undergrowth has become in places in 
Mairwara neai’ly impenetrable, and in the ravines aiul valleys 
I have been surprised to see the number of fine young trees spriug- 
ing up. Our great enemy now is fire ” — Ajnwvt Forent JUporf^ 
1879-80. 

(5 razing is strictly prohibited, but tho villagers are allowed to 
cut and carry off the grass on pack animals. I'ho cash receipts 
arc at present small, but the benefits which tho people indirectly 
enjoy from these reserves are very considerable, 

14. Again, in the North-West Froviucoa, various experiments 
have for three years been conducted l)y the Agricultural Depart- 
ment, with tho view of reclaiming uaav or trh land— land 
rendered more or loss unculturablo by tho excess of salts in tho soil. 
It baa been found that the simple expedient of enclosure is more 
efficacious tiian any other opemtion. The natural grosses which, so 
long as the Land is acoossiblo to cattle and goals, arc nibbled down 
as fast as the young shoots appear, spread in the enclosed areas at 
a rapid rate over the worst land. After two years, experimental 
cuttings gave a result of 20 inauiids of good hay per aero —an out- 
turn wliich on a square mile would suffice to feed 1,000 cattle for 
three months, oxclusivc of the bushes and trees which, there is 
good reason to believe, can be grown when once tho gross is well 
established. 

15. Tho terrible devastation caused on unprotected laud by 
sheep, and the impossUrility of re-covering forest and undergrowth 
once lost so long as the laud is exposed to the grazing of 
sheep, Is forcibly brought out in a late re|K)rt by M. 
Boppe, inspector of French Forests, on the Forests of Scotland, 
from which extracts are quoted in Appendix D. His remarks on tho 
greater value of land for purposes of grazing after enclosure arc, in 
oonneotion which tho suggestions made in paragraphs 11 to 13 of this 
Hesolutiou, especially deserving of notice. Tho present barren condi- 
tion of the greater part of tho waste lands of Scotland is attributed 
by M. Boppe almost entirely to one animal — the sheep. There is 
V017 strong ground for believing that tho goat, which may be said to 
take tho place of the sheep in India, has been the one chief cause of 
the present barrenness of large tracts of country in Northern India. 

Extensive areas now bare are known to have been once covered 
with a rich growth, if not of forest, still of scrub and grass that 
would, if not dcstroyedi have formed a rich pasturage; animals may 
not have been the original cause of tho disappearance of the vegeta 
tiou, but they have been the constant causii ^rhich prevents renewed 
growth. No more striking instances, indeed, of tho offeot of the 
natural recovery which casuos when goats and cattle are cxelndod 


can fpe found than in a comparison between those hills In Ajmere 
whij^ have for four yours only been enclosed, and those which 
havl remained open to goats and cattle during the same term, Tho 
first are covered with wi almost tmpsnetnd)le thicket chiefly 00m- 
poecd of shoots edible by oat tie : the second are practically de- 
void of all vegetation, and appear to be mere heaps of rook and 
stone. 

16. If tho conoluaiouB indicated by the facts and arguments 
adduced in tho preceding paragraplis can be accepted, tho objec- 
tion which lias not unfrcquently been brought forward to the 
occupation of grazing lands on the score of the inconvenience 
suffered by the adjacent population in being deprived of their 
cattle pasture is greatly diminished. The occupation is only 
temporary. T he inconvenience which is temporarily occasioned to 
tho agricultural population b due to their own action in diminish- 
ing tho efficiency of their grazing lands by an improper use of them. 
The Government proposes to do no more tlian restore, and, If 
possible, to inoroase, the efficiency which has been lost. The 
measure contemplated will, it is believed, result in a future supply 
of fodder, which will bo far larger and far more certain than that 
of which the owners of the cattle have been deprived. In this 
view it may be eve n found desirable to attach for oonvorsion into 
fuel and fodder reserves laud which has been broken np under 
plough, but which, as fodder reserves , would bo more profitable in 
preserving cattle from starvation, than in growing crops which arc 
subject to failure in a year of drought. 


SELECTIONS. 


SCIENCE IN ACEICULTURE 


T here arc too many dabblers in scionoc. In regard to tho incom- 
plete, unocrtain.and intricate laws which relate to agriculture, 
and which go to make up what may bo regarded as tho sciciico of 
this art, this is especially true. This is a great mischief and 
damage. Not that tho mere study of the science of agriculture or 
its consideration by farmers can be in the least harmful or con- 
ducive to anything but good ; but that so many persons who never 
turned a furrow, or sowed a seed, or watched a plant grow from 
its first sprout to its maturity, and who never fed an animal, or 
watched Its thrift and growth nndor the influence of feeding and 
managomout, but who have read perhaps one book upon the 
subject, or have attended a course at on agricultural college, will 
protend to expound this most intricate science with all its profound 
and unfathonicd depths. And thus they lead men astray who 
know no bettor than to follow their second-hand ideas, wretchedly 
distorted and perverse as they may be, or disgust those who are 
better acquainted with the subject, and are able to see tho errors 
and blunders and misconceptions into which those “ writers upon 
agricultural science ” ignorantly fall. 

There is not so much of this seen in regard to any other art than 
to this “ ai*t of arts.” Science is the handmaid of every art. By 
its light and help the industries of the world are guided and led. 
But there is no other acienco lu which there is so much confusion, 
and at the same time so much difference of positive statements and so 
much disputation as to principles and operations, as in that of agri- 
culture. There are other arts of which an exact scientific know- 
ledge is quite as desirable, such as metallurgy, the reduction of 
ores, dyeing, tanning, &c., hut in these there are not nearly so many 
or so groat differonoes of opinion aa in regard to the growth of 
plants and tho souroes from which plants derive their substance. 
Nov w there any other aubjoct of scientific inquiry In regard to 
which so many positive beliefs are so rudely and completely upset 
and displaced an in this. A study of the history of agrioultnral 
chomistry and physiology brings to mind the mistakes and errors 
of the old alchemists, the founders of tho science of chemistry, as 
they groped in the dark, before the dawn of light fell upon them, 
and which were simply truths half learned, and facts only dimly 
seen or perhaps not seen at all, hut merely reoogidzod In part by 
thoir effects. And as the daylight dawned, and these facts wore 
viewed in tho full light, and viewed on every side, andtbeir rela- 
tions were better understood, knowledge became aocnrra, and de- 
monstration took the place of opinion and belief. What a olond 
of misunderstanding was swept away by the discovery by Dalton 
of the ultimate constitution of matter, and upon which he founded 
his atomic theory j no longer a theory but a recognized law, al- 
though it is proved only by indirect and secondary e\idenoe, and 
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w* tUat tome uOttveoieat mathod of cUapmylitK ^ 
tht aaoiplaa snlmilttod will be deviaei^t and that ou ^ 

oooailon apaoe wdll be allotted to £hle olase of ^ 

The other fibree made a fail* show, but tlioogh we vls!te#tlie 
ExhibltfOni with every intentiou of adding to our knowledge ol the 
•object, we were not able to loam much, and the judging dia not 
9 mrd u« much guidance ; probably the Stewards of the te^on 
were not able to tell the Judgeawhat there was oompeting. The 
judges remark that ** the epeoimen of Manilla homp aiiown waa dt»- 
oolored and weakj^^*’ but we notioed a smaU sample not competing, 
exhifdted by the Saidapet Farm, which, althougn extracted by hand 
labour and at considerable cost, showed that it Is possible to 
obtain good fibre of this kind, and that the great problem is now to 
extract it, dn great lengths, economioally. The magnificent 
specimens of the plant which yields this valuable fibre, mistaken 
by many we imagine for common plantain plants, which stood 
just inside the main entrance, showed tliat even In the climate of 
Madras supplies of the fibre can bo raised, whilst on the West 
coast it grows luxuriantly and almost without any trouhle. As 
the judges remarked, the show both of green anil dry fodder was 
very poor, and, oonsid^ng the work which has been done at 
Saidapet in this direction, disppoiatiug ; liere, again, the rule 
preventiim Government institutions from competing for pidxes, 
prevented public attention from being drawn to some excellent 
exhibits from our Government Kxperiinental Farm. 

In the class devoted to special and plantation prodnee, the 
arrangements were better, partly because there was not so groat a 
variety, but chiefly because one of the judges (not a steward) visited 
the exhibition before it was opened, and aided in arranging the 
articles W'hicli the overworked stafl' were struggling by hook or by 
crook to get into something like order in one*nfth of the time 
necessary to do it satisfactorily. Hero wo noted that no proper 
arrangements wore made for testing nuch articles as cannot be 
jtidgod by inspoctiou, cinchona bark, for instance, and we did not 
at all envy the iudgcH in their labors. Kwgardod as a whole, the 
show in this can only be regarded as fair, atnl wo must 

remark that W(' l^•g{u•d oilseeds and fibrOH os being just om mueli 
“ special produce'’ ns sugarcane, or indigo, and other dyes. There 
wore some very fine specimens of sugarcane exliibitod, but the 
finest specimen came frofn bsyoiid India, and we are glad to bear 
tliat it received the first prize; its exclusion from a jirizo would have 
been most ill-advised, for we want to know where the finest produce 
can be grown, just as mu^i as to encourage the growth oi fine 
produce in India. When it is known where good seed can b'j 
obtained, it will be easy to obtain it, and distribute it to our ryots, 
in lieu of their own inferior aorta, and whether a hundlo of sugar- 
cane comes from the Straits Settlements, or from BelJary, it is 
equally deserving of a prize. Encouragement to the introduction 
of good staples is inst aa important as encouragement of their 
growth, and until it is known whence good staples can he pro- 
cured, introduction cannot proceed. The exhibits of forest 
produce Avero disappointing although seveial fair coUectious of 
woods wore shown ; still, here again nothing could be learnt regard 
iug their respective costs. Tassa silk cocoons came fairly well to 
the front, and there were several exhibits of liouey ; Avhilst Ur. 
Shortt’s bee-hiv^o attracted a good <loal of attention. 

The division of the exliibition devoted to nianufacturos and 
miscellaneous articles drew crowds of visitors, but we question the 
advisability of mixing up laces and harrows, silk olofclis and chillies, 
in the same exhibition; and in this particular case, it is very evident 
that the Committee were unablfi to cope with the difficulty of dis- 
playing these exliibits, whilst the space available was absurdly 
inadequate. Some of the articles included in this section no doubt 
properly appear inau Jigrieultural exhibition, ^.. 7 ., cumblicH, reeled 
silk, canvas and gunny, bricks and drain iiipcs, and rones, but 
other-, \v<'re imich out of place; and if it is desired to hold exhibi- 
tions of the local manufactures, the work should bo done separately, 


although perhaps it might be usefully connected with an Agricul- 
tural Exhibition. In the list of piizos for miHculluneous articles, 
there was nothing particularly out of place, but we fear that the le 
was eonsidorablo repetition,* and that exhibits ot tlie same sub- 
stancea might bo made both in this and in the class devotcul to 
Bpooial produce. The wool showu was all coarse and iuferiur, but 
not so l:^,but that a few crosses of good wool -bearing breeds would 
render It a valuable article for export. In the jaggery also, we 
notice some excellent exhibits from Salem, but here also no indica- 
tion was given as to the price. VVe also noticed a small example 
of very fair-looking jaggery, made, w'e learn, at »Saidapet, ou the 
usual native system from the juice of the Amber sugar- cone, a 
variety of the Chinese, iSor^hum Sarchavatumt whicli should encour- 
age any one interested in the matter to attempt the growth of this 
crop in the other parts of tho Prosit loiicy, for, if its growth can be 
mads success fill, and good jaggery made /roin the juice, there is little 
dou'bt that the sugar trade of tho country will be revolutionised. 

And now we must cease from our pleasant duty of recording 
our observation on this, considering all tho difficulties to be conten- 
ded with, most sucoeeaful Exhibition. Whilst wo have been unable 
to do otherwise than criticise the defectiveness of the arrangements 
in several ways, we are quite aware that, in a practically new iindor- 
taktng, under untried circumstances, and with no i-.xperienco to 
guide them, the Committee have achieved a great deal ; and we 
hope that when, in a few years’ time, onotlier exlubtion is held, the 
then Committee may be as suooessful in getting together as good a 
show of the manifold productions of the country, and that tlie 
minor fi^ts w^e have notioed may be conspicuous by their absence. 
To faeilitote this, all the experience gained now by the Committee, 
Btewardi, and Secretary, should be r 6 Qor<led for the guidance of 
those who may come after them. Wc hope that the present 
Secretary, Mr, W. E. Robertson, M.K.A.C., may have the plea- 
sure of organising many moiw exhibitions for us lieforo be vanishes 
from tMs aountry, the great i^ioultural wealth of which ho has so 
limg been striving to oivelopo. —i/iidiw Mailt 


UGNIFfCATlON AND Vi^ m^ITNICAL ASPECTS. 


O N the 26th of January a paper was road at the Society of Art 
by Mr. C. F. Cross, dealing with the subject of the treatment 
of wootl and woody fibre for the purpose of manufacture. The 
whole (question was handled in an able a^ interesting manner, but 
the points of pi'actioal importance to paper *makera were those 
relating, to the processes for treating wood and other resistant 
vegetable substances for the preparation of ^per pulp, and the 
modifications of these, which wo can show to follow from what is 
known of the composition of these fibrous structures. Up to with- 
in a compaiatlvely recent period, those processes liave oonsisted 
uniformly In a drastic treatment with alkaline solutions ; the process 
of boiling under prensure with caustic soda, originally applied by 
Hontlodge to espai'to, has been generally extondoil and adopted, 
and is, indeed, tho standard method of treating ligiiified subatancos 
fur paper- making ; eflorts to substitute this process by one based 
upon tlie principle of reduction or anti-oxidatlou have been made 
by one or two technologists, who, at the same time, do not appear 
to have approached the subieot Irotn tbo same point of view. Tiie 
subject appears to have been developed most oousistontly by Fry 
and Ekmaij, and as their labours have nod strict reference to the 
principles under cliscuasion, their ti'catment will occupy the prior 
place. 

Fry commenced the investigation of this subjoct about 17 ycar.«» 
ago. lie was familiar with Houghton’s process, tho object of which 
was to- throw the work of dlrtintograting tho wood upon the 
ngenci<‘a other than the alkali, which latter it was found could be 
propmtionati ly reduced iii quantity. Fry was led to investigate 
tho vo-jolving action of tho water alone, luuh^r tho guidance, not. 
unworthy of metition, of a passage in Fai’aclay’s “ Manipulation." 
which directs the iJicmUt, in analysing a mixture, to adhere to the 
method of preliminary separatiou by moans of solvents suceesHivc- 
ly applied, of these water being tho first. It was found that water, 
at suliicioutli' hi^di temperaturo and pressure (701t*. of steam), 
exerted a very consKlornble diaintt'grating action, Riifiioicatly Indeed 
to produce a pulp well adaptecl to the manufacture of brown 
paper : also that of the soluble products of resolution a large pro- 
portion w'ci e acid 'J'ho following statistics, having refereneo 

to the two pvoee.sscs, are worth leproduction, tho wood operated 
upon being in both cases that of the eoinmon Phum ; — 

( 1 .) JJtnq/hfo)i> /Vwe«.v.— r),37vS parts (dry) ivooJ. yielded 1,787 
parts dry pulp- -3.3 pcrenit. 

(2.) iVatff — fi,.338 pai'ts (dr^ ) wor>d yielded 4,424 parts 

dry pulp— 70 per cent. 

Tho process of disintegrating the wood by moans of water, at 
elevated tompcraturow, Wiis worked to a practical issue, and a mill 
was put up Ht Bejgvik, in Sweden, for tho manufac- 
ture of “ half stuir’ foi brown paper. At the same time, investiga- 
tions whern eontimioiisly prosecuted with tho \dew to Increase tho 
solvent action of the water, and tlius to arris cat a product more 
nearly approaching cellulose. It became move and more evident 
that tho oontlitiou of oxidation was especially inimical to this end, 
and to antiigoiiiso it by the presence of a reducing agent was tho 
purpose which nndcrl?»y the in!xt series of experiments. These were 
carried out by Ekman, and his clioico of a reducing agent soon f«dl 
upon sulphurous acid, a choice which was perhaps in tlio 
first iiiHtauce dctcrmiuctl hy a natui'al fituosa ou tho side of 
economy, but is now seen to have tin* more important function cou- 
ditionud by tho peculiar relationship of the sulphites to tlie aldehyde 
nodiicts of resolution of lignose. The results Mdiich followed 
rom this modification, tho removal of a further 20 per cent, of the 
uoncttlluloso coastituents of the wood, and the production of a residue 
wliich is but little removed from pure cellulose, are now matters of 
cmniuou knowledge. 7dm spocial commercial advantages which 
this proco.9H oflera, viz., the power to employ a raw material at 
1)2 3 per ton, from which 40 to 60 per cent, of a pulp is obtainable, 
Huitafd<* for all classes of paper ; tho use of ro-ogents of little cost ; 
and tiic production of a solution of the non-cellulose constituents, 
from which doubtless, v.aluablo products are to be isolated, or which, 
nt least, will cause no detriment to tho wa tor-courses into which it 
iiuiy bn run, arc sufficiently obvious to have already commanded 
consiilorablo attention from practical men. 

The Ekmaii process differs from the water process, in the sole 
particular of the presence of tho mag’iesium sulphite ; and tho 
function of this salt appears to be, not so much to aid positively 
iu the resolution of tho wood, as to prevont the degradation of its 
constituents in virtue of tlie reducing activity of its sulphurous acid, 
and the property of tlio entire salt of forming compounds wdth 
certain of the non-cellulose constituents which enter into solution. 
In other words, tho water, at tho elevated tomporature at which it 
is employed, appears to be tho effective solvent ; but while under 
ordinary circumstances, the solvent action reaches a limit deter- 
mined by tho formation (by way of oxidation and synthetical 
combination) of secondary uoidvatives, which resist the solution, 
these secondory changes are obviated by tbe presence of the sulnhite 
and the resolving action of the water is allowed to prooeca un- 
impeded. 

Other processes for resohdug wood by means of solutions of 
sulphites have been patented, and worked with more or less 
success. Upon the exclusively practical question of deciding as 
to the relative merits of these, it is not for us to speak. We may, 
however, inquire from what point of view their originators have 
in\ cutigateJ the matters, and therefore, so far as a study of their 
•peoifications will permit, to what extent they contribute to the 
establishment of the general principle upon which they proceed. 

In 1866, TUghman patented a process for tho preparation of paper 
pulp from wood, by neatiug with sulphurous acfd solution, with or 
without a base, and at a pressure not exceeding that of the atmo< 
epheroi la his spsoifloa^oa be builds upon two pcopsirtiss of this 
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re^ageut u eapacially ooatribtttittg to the rwalt, via;— (1) Its bleach- 
ing action ttpon vegetable as n^n animal tiasnes ; and <2) its ^Pfoi- 
do action as an acid upm the oonstituonts of tbs ^ood. This 
point of view involves no general theory of the chetnUal function 
of the Rubstanoss operate upon ; and tits want of success which 
attended TiigUman’s work is referable partlv to Uieir somewhat 
inadequate conception of the theoretical oasis of his process. 
Augustus Mitsoherlich took out in 1874 a Qerman patwt for 
treating w6od witli a solution of bi sulphite of Ume» and his pro- 
cess iiaa met with considerable success. This ohemtst, in his sneci- 
tioation, wisely avoids tJicoretioal matters ; at the same tiine» 
the statement Which it contains that the yield of cellulose from 
Pinut SylvtttrU amounts to 06 per cent* of the weight of the wood, 
we are enabled to gather (1) that he ejects a very incomplete reso- 
lution of the W'oou snbetance, not mucli more, iudeed, than by 
means of water at the same temperature as that employed by him ; 
and (2) that he attaches a very alfiforeut meaning to the term cellu- 
lose from that whlcli is current amongst chemists who have investi- 
gated this subject from the more purwy theoretical point of view. 
We cannot see, therefore, that either of these processes was insti- 
tuted upon a clear recognition of the oUeiuioal relationship of the 
re-agonts. The process also, which bears the name of Franckc, is 
one which addresses itself rather to the main practical end of con- 
verting wood into paper pulp than to the ostablishmont of a general 
principle, and, therefore, can only claim from us this passing no* 
tice. 

Whatever be the minor issues of these several processes in their 
competition one with the other, they all offer a solution of the pro- 
blem of preparing paper-pulp from wood under reducing conditions, 
and constitute, therefore, together with the many obvious points of 
superiority of the products, both soluble and undissolved, and of 
its results, economically considered, a very strong indictment of 
the older methods ; added to which, confirmatory evidence drawn 
from the theoretical investigations of the constitution of lignified 
tissues, makes the case for the sulphite method complete. 

We must not omit to notice that there has beeu hitherto a practi- 
cal objection to this process, which has been of sufficient weight to 
deter many from adopting it, who were on other grounds fully 
satisfied as to its suiKjriority— this lay in the necessity of using a 
lead-lined j^*kettca boiler, a very costly piece of apparatus 
in the first instance, and one very liable in the next place 
to get out of order by displacement of the lining, and thus 
to cause serious interruptions. It has only recently become 
known to those engined in developing this process that a metal 
has been in use now for several years, in the process of manufacture 
ing glucose, which resists the action of dilute sulphuric acid boiling 
under pressure, aud fulfils all the conditions detimnded by the 
sulphite process for wood-pulp. Its adoption removes the only 
serious objection U'hioh could be urged against the many advantages 
which it offers. 

In the ensuing discussion, the Chairman said Mt‘. Cross outltlcd 
his paper '* 'IVchnical Aspects of Liguification,” but it was inaiuly 
directed to the set of changes which occurred in “ deliguification.'’ 
The point mainly to bo discuased w'as the suceoss of the various 
processes to which he had referred for converting such a very com- 
mon aud cheap material as ordinary wood into paper. The chief 
questions of iuterestwerc the character of the fibre produced by tbc 
various processes, the yield, the cost, and tlio use* iiuatlo ot the 
sulphites to which the author had alluded. Althougli, uo doubt, 
sulpliites generally would exeroiae a protecting action chomiats 
knew that often very minute differences, such as would exist 
between the various sulphites, might be of most material Iniportauce 
in c ses of this kind. 

Mr, G-eorge Fry said there was one point to which Mr, Cross 
had not referred, on which he might say a word. Ho wanted to 
satisfy himself some years ago that the chlorine process was actual- 
ly a process of oxidation ; ho therefore made the following 
experiment. Ho treated wood witli water at high prosauro, ana 
after washing the fibre thoroughly, obtained the brown pulp shown 
on the table ; he then took tms pulp aud treated it with a dilute 
solution of nitric acid, and warineu it gently ; he thus got au 
oxidation of the brown colouring matter by the decomposition of 
the nitric acid. He then treated the pulp with an alkali, and wash- 
ed away tliat part of the encrusting matter which was soluble, aud 
by repeating the process several times, got at lost a cellulose which 
was virtually pure but not white ; it was a grey colour : under the 
microscope it appeared colourless ; and in order to produce the 
white colour shown in the other specimen it hod to bo treated with 
chlorine. That was an interesting experiment, as showing clearly 
that the solubility of the enorustiug matter was purely due to 
oxidation. As to the yield of pulp by the different processes, Mr. 
Cross had told them tliat If wood were boiled with a caustic alkali, 
at high preMure, you got, in the main, a yield of ,13 per cent. He 
was interested to sue the result if ho first boiled the wood in 
water at high pressure and afterwards treated at the high 
pressure with caustic alkali ; ho should have obtained tiio 
same quantity of oolluloso which ho would have obtained if he had 
treated the wood direct with the caustic alkali, but ho found to 
his surprise tlmt the yield obtained was considerably less, being not 
more than 26 or 26 por cent. By the present process, however, they 
obtained a yield of something like 46 to 50 per cent He was, there- 
fore, of opinion that in both the alkali process, and in the process 
of first boiling with water, and then treatment with alkali, there 
was a solution of the cellulose in some way or other. 

The following lotter on the subject of Mr. Cross’s lecture on 
** Liguification,’ appears in the Sorlety qf Arh Journal for the 9th 
February : — 

regret much that 1 was unable to bo present at Mr. Cross’s 
lecture, the report of v\ Ulch I have read with greiyt interest, as the 
subject discussed will, without doubt, have a most important iu- 
ffuence on^the future of our paper trade. Mr. Cross referred to me 
M origiaiiliiog the process g£ bgUing under pressure with caustic 


f applied to esparto ; this is not oorreot,as none of my sevefal 

^ Jts epeoify high premre, but the contrary ; neither have 1 

emi^yed high presenre since the introduction of eeparto to the 
trale In 1661, up to pieetni time, daring whum I have been 
treating from 120 to 160 tone of eeparto weekly. Indeed, I do net 
cowiider that high pressure is required lor the treatment of eeparto 
or abrous materiels of a similar character ; and although I am aware 
th£t high preseure is employed by some paper’^afcers, Its advantages 
are very questionable ; certainly as good results are obtainable by low 
or atmospheric pressure. The case is different with wood and other 
vegetable substances of several years' growth, which demand more 
energetic solvents, and more elevated teumratniw, only obtainable 
by high pressure. Mr. Cross referred to TUghman's patent of 1666, 
as heating With sulphurous acid solution with or without a base, 
and It a pressnre not exceeding that of tk$ (Umo§t>km» This is not 
quite correct, as, in the speoiffo^on of that patent now before me, 
Tiightnan olaims “treating vegetable substances, which contain 
fibres, with a solution of sulphurous acid in water either with or 
without the addition of smphites, heated in a close vessel under 
pressure,*’ &o., and in the body of his patent, he specifies boiling in 
a closed vessel, heated by moans of a steam-jacket, until the tem- 
perature of the liquid (sulpluirous avid and sulphite of lime) is about 
260® Fahr. ( ~ 351b pressure.) In 1876, Tilglttnan took out another 
patent, claiming the use of sulphurous acid iu water under pressure 
not exceeding that of the atmosphere, stating that the addition of 
sulphite of lime, magnesia, or soda, or other suitable base, so as to 
form au acid bi-iulphite, Is advantageous. Both these patents of 
Tilghnmn’s have expired, but a Frenchman, M» Lioud, wok out a 
patent in 1877, for the treatment of woody and textile fibrous 
mnterials, with solutions of sulphurous acid, either alone, or more 
or less combined with different oases, aud at a temperature more 
or leas elevated and prolonged. This patent, however, was allowed 
to lapse, assumedly finding he’ had been anticipated by Tilghmau. 
Now we have Mltacherlio he patent, 1874 ; Franoke’s, October 1881 ; 
Kkaian’s, Nov, 1881 — all claiming similar processes to the above, and 
we have, it would appear, to choose between those acid and the 
caustic soda processes, the labtor patented by Houghton in 1857. 
We have excellent pulp nifulo from wood by the caustic soda pro- 
cess, and it remains to be proved wlietlier that produced by the acid 
process is equally good, and can bo as readily produced with no 
drawbacks or disadvantages. Wood pulp will certainly extend in 
use as a paper-making material, seeing that esparto, on which we 
now mainly rely, maintains its prioo.and is likely to Iwjeoms dearer, 

t 

‘ Tiios. Routledok 

“Claxheugh, Sunderland, Fob. 0, 1883.” 

NEW PRODUCTS IN THE LOW COUNTRY 
OF CEYLON. 

General Report for JAKtTABv, 1883. 

Ijihirian Coffee — CiX'oa — NotniegH^CloVi's — Hahher^Tecik — 
Gamhoye fruit — Sago — Pepinr — Tea. 

T his has been on tl»e whole a dry month, though a few showers 
fell at intervals of ton ilays. About the middle of the mouth, 
the strong land-wind ot'asod, and it has since been calm and occa* 
sioiially ofoudy. 

The variety of coffee that suffered most from the //. F, is throw- 
ing outmany suckers from the stem, but nothing on the bare branch- 
es, while every leaf, os it expands, becomes the prey of the pest. 
iSuoh trees as have been only {^rtially denuded of loaves are throw* 
ing out soooudaries, but witli tlio same result— every fresh leaf be- 
comes infected. Si^uch as came out of tiie epidemic with little da- 
mage have taken a fresh start of regular growth, aud promise well, 
if they can only weather the next storm of spores. The largest 
blossom of the season was out ou the 22iul, and lias all set. Of 
course there was none on the entirely denuded trees, but on the 
partially denuded it was full, and on the least southed very large ; 
that is to say, there is as muoh crop as can be packed on the tree. 

The cocoa la recovering from the effect of the wind, but many of 
the trees still look bare aud ragged. When^the tree, however, 
has weathered through the first two years, it seoms to have acquired 
a fund of vitality that rapidly repairs any damage sustained from 
the weather, unless the soil is too poor, or the situation too bleak, 
to perndt them to get into form at all. Even in such sltuatious. if 
they survive the first eigiiteen months, they do not die outright, 
but continue struggling, aud sending up fresh stems, as the old 
ones wither, till a spell of favourable weather enables them to 
branch, and then it is safe to become a tree. As soon as the stem is 
surmounted by a crown of branches a foot long, it oomes on with a 
rush, adding six inches to the length of the branches at every 
monthly flush, till chocked by unfavourable weather. 1 have three- 
your-old trees here that completely shade a circle twelve feet in dia- 
meter, and, in one case, the first crop is seventy well-established 
pods, and so little does the tree feel its work that suckers have to 
be stripped from the stem almost weekly. There are fresh trees 
coming into bearing week by week, and, at 1 said last month, there 
will be an appre^ble crop twlv^ months hence, 1 begin to be- 
lieve iu this product. In a oarufully s^dc^cted soli, and exposure, we 
may safely calculate on five hundredweight per acre, on the average 
of years. This, at 80*., gives 400*. ^ Rs.;240. The mc^ liberal cul- 
tivation and all other expenses of bnnging to market would be 
amply provided for by Rs. 120, leaving Es. 120 as the profit for the 
proprietor. After encountering tiie enemies of the plant, termites, 
edexeti, a species of caterpillar, and a minute insect that preys 
ou the young leaves and tender bark, we have naw to make the 
acquaintance of the foes of the fruit, So far I have only met 
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with two. One day, I found Bve Hpo pods on one treo kd 
two on anothori with tho husks torn open, and the ie«d abstraow. 
At first I thought it had beun a thief, of the genus 
VMiety 8inhaie«e» hut on refiectlou 1 came to the conclusion tlmt 
a human thief would not have sought the least aooessikle spot in 
the property, when he could serve his purpose equally on easif- 
ground. Moreover he would not have torn the hu^ open, with hit 
teeth, or nails, leaving the empty shell on the tree, when he could 
hav« carried It ofi^ Imdily, with so much less trouble. Finding 
this solution untenable, I had to choose among flying-foxes, squir 
rels, and crows, and 1 have not yet settled the point, but a oouph 
of squirrels were seen disporting themselves among the roclMius> 
picioosljy near the scene of plunder. The other enemy is a small 
worm that eats through the husk and enclosed seed before it is 
quite ripe. X have ouly found one pod so perforated, but that 
was uttmrlv ruined. 

Binoe the dry weather came, the few oardamoni plants I have 
took a start, aud are now growing rapidly. It seems after all to be 
t^t ndn was the retarding element. 

A nursery of 800 nutmegs produced 240 plants, ouo balf of which 
are probably males, and oau ouly be eliminated, after fioweriog, at 
the end of four or five years. 1 am however encouraged to extend 
this cultivation from the large crop this treo yields after the fifth 
year, and the promising condition of a few plants on another place. 

I have a low clove plants down, but in this dry weather the 
growth is very slow, but most of them look healthy. 

The rubber trees are taking a rest during this dry season. I had 
a good crop of seed, but when I set about collecting it off the ground, 
I found that some one had been there before mo. 1 have made 
enquiry, but have found no oliie. I had no suspicion that any one 
would touch it, but after the deed was discovered 1 recollected that 
Ks. 10 per thousand is still deinauded in some quarters, and, perhaps 
paid. So I ceased to wonder why Sinhalese villagers or estate 
coolies should desire to possess it. 

I have land ready for a pinery, and only wait for a few showers 
to got plants of the best kmds. At the tropical garden, a Kew 
pine of 19 lb. has been achieved on indifferent soil, and from the 
v'ory superior appearance of the few plants of this kind I possets, I 
expect still hotter results. Of all the fihre^ plants with which I 
am acquainted, that of the Kew pine is tho finest and the strongest 
— far too valualde for paper ^uff, but especially suitable for the 
manufacture of throaa or linen of tho finest quality. In any 
mechanical process of extracting tho fibre from the fresh leaf, the 
waste would l>e enormous, but, if Kkmairs process can be applied 
on a smaller and loss costly scale than that needed for a large 
paper mill, a vast trade could bo created under tho aiispicos of a 
focal limited company in a couple of years. The quantity of fibre- 
yielding material in any circle of ten miles radius that goes to waste 
in the low country of Ceylou would ke^ a factory at work without 
any special planting for the purpose. The promoting of a company 
is not in my line, but 1 bestow the idea on tho public gratis, and X 
hope it will bo taken up by some one, with the necessary qualiflca- 
tiouB of personal influeuce and business habits. 

Of timber ti’oes, teak grow freely for the first two years, but it 
is growing little or none now. Certain insects so utterly destroy 
the leaf, that many of tho trees are mere bare poles. In rapid 
growth the teak beats every other tree. In fresh laud of fair quali- 
ty and not on a severe exposure, it makes one foot in height every 
mouth, till it reaches about ton, wlien it begins to spread out, and 
the rate of ascent diminishes. I think halmilila is a valuable tim- 
ber and a good shade tree. On the land now clearing there is 
much milim, mostly of jfo great age. I am trying to save all the 
stiaightest stems for shade. 

Can you tell me if the gum of tho gomka tree is the true gamboge 
aud what the value of gamboge is in the market ? I will send a 
sample for report os soon as 1 can oollect enough. 

Of fruit trees, the most flourishing I have here is the rambutaD. 
Some thirty plants put in the field are growing very vigorously. 
The nam-nam plants have all perished but two, and they are not 

romisiug. Oi some hundreds of oranges I planted, about twenty 

ave outstripped the destructive agencies to which the young 
plants are so subject. Many other native fruits that 1 have 
sooner or later failed from a variety of causes, tho chief of which 
are insects aud wmd. It looks as if tho bread-fruit would do well 
here, in sheltered spots, judging from the one plant that has al- 
ready become a tree. 

The sago palm seed has not germinated well. Indeed very few 
have grown oeyond those that were germinated in tho box when 
they arrived. I will possibly have 100 plants, but I do not know 
what to do with them, as 1 have not an inch of the sort of laud they 
are said to require. I 

After Mr. Holloway's warning about popper vines I must ascer- 
tain whether 1 have got the best kind. Bo for as my eye can judge, 

1 can see no difference between what I can get in a neighbouring 
village for the trouble of removal, and that beaiing a high price at 
the tropi^ garden, but 1 miist bring the specimens together before 
extendmg the cultivation. 

The only tea field yet established in this district is on Commilla 
estate, two miles fiom here, the property of Dr. Stork, and 
managed by Mr. A* J. Stork, who has had some years of tea- 
planting up'oountry. The field was planted last May, and I can 
hardly reidixe a more rapid growth than has taken place, my 
opinion being just worth as much as that of any other man who 
has no expenence whatever, I believe this is the northern limit 
of tea cultivation in the low country proper, but it will probably 
creep northward, as for as the Mahooya, beyond which lies the 
region of protracted droughts, which seems the one condition likely 
t6 check its profitable premnotiout It seems to thrive on all soils and 
in all temperatures : from sea-level up to the slopes of Piduratala- 
gala, while the art of manufacturing the loaf is doily extending 
aud improving. Tea seems destined to be a far greater king than 
ever coffee has been, and with cheap labour, perfect machinery and 


J everdnoroaslng skill, Ceylon will be able to hold her own with all 
I the world. A long os the heathen Chinee can poison Christendom 
with his spurious abomination there will be room in tho markets for 
the genuine artlole, and tho Ceylon planters have always produced 
tlie best of whatever they cultivated, and will no doubt continue to 
do so on a more extended list of products. Ceylon cocoa has already 
topped the market, Ceylon holds its own with India and Java 
in cinchona, Ceylon tea is asserting itself, and a niultitude of 
minor products will help to keep the pit boiling. Hemleia 
pastati'tai has been a sad enemy to tho planting interest, but It has 
not been all evil. Had coffee encountered no more pronounced 
enemy than tho failing fertility of soil, the losing battle would hove 
been fought for a long series of years to come mthout calling out 
the reserves and auxiliaries, aud tlie cinchona, tea, cocoa, carda- 
moms, lubber, Ac., would not have been in existence as exported 
products for many a long year to come. The coffee-leaf fungus is 
the immediate parent of all tho new products that Ceylon is now 
•ending forth, and the planting mind mng roused and its energies 
directed into this channel, there is no discernible limit to the amount 
and variety of Ceylon's products. Other tropical lauds have 
superior soil, but Ceylon rests her capacity of competition on three 
facta — a forcing climate, cheap labour, and superior skid. 


CINCHONA. 


Report oi the Sub- Committee of the Planters' Association appointed 
to communicate with Government on tho subject of a series of 
analyses of Cinchona Barks, in order to obtain reliablo data 
for the guidance of Cine) lona Growers. 

Y our sub committee begs to submit its report at the conclusion 
of its laboui's, which it regrets have not been successful in 
achieving the result desired. 

It will be ill the rocoUection of mombors that the following reao 
lution was unanimously passed at a recent General Mooting of the 
Association, I'hi . — That thitJ Association, in view of the large and in* 
creasing cultivation of cinchona in Ceylon, respectfully requests 
Governmout to have a series of analyses of barks made in order to 
obtain reliable data for the guidance of cinchona growers, and that 
a Bub-Committce, consisting of Messrs. A. T. Karslako, T. C. Owen. 
G. A. d’albot, Wm. Forbes Laurio, and \V. Smith, be appointed 
to communicate with Go vernmont.” Vour Secretary immediately 
forwarded a copy of this resolution to Government, and expressed 
the hope that it would receive early favourable consideration. No 
answer having been received to this oommuiiioation, and it was 
tlioughtthat Government might be waiting for some definite scheme 
to be laid before it, it was deemed desirable to ask if Government 
was prepared to accede to the request made, and if so, if it would in- 
struct tho Director of the Botanic Gardens to place himself in oom- 
tnunication with the Association. In answer, It was intimated that 
the Governor does not consider that tho Government can undertake 
tho work of analysing cinchona bark, and a copy of a despatch 
from the Secretary of State was forwarded enclosing corre- 
spondence with Messrs. Christy A Co., London, complaining of the 
action of the Commissioners on New Products, and stating that 
Lord Kimberley has given a distinct assurance that it is not intend 
od to interfere with tJie ordinary course of trade, and adding that be 
liad no doubt tho views expressed were shared by his Excellency. 
Your Sub- Committee having duly considered tlie reply received aud 
connected correspondence felt that, however advisable, on general 
grounds, the decision arrived at in cennectioii with Messrs. 
Christy A Co.'s complaint might bo, it had no necessai'y practical 
bearing on the Association’s request that Government should ar- 
range for a series of analyses of cinchona bark in order to obtain re- 
liablo data for the guidance of cinchona growers. On the contrary, 
your Bub-Committoe maintains that it appeared to militate in no 
way with the principle laid down by the Secretary of State. 

In support of this view, the following reasons were submitted for 
,he consideration of his Excellency the Governor i— 

I. . That if tho Government decides to procure the series of 
analyses asked for, these analyses will doubtless be made by 
imlnent analytical chemists in the way of their profession, and 
accordingly that private outerpriso will be encouraged rather than 
jtherwise. 

II. That when the data desideratod have been obtained by 
loans of analyses, the ordinary operations of commerce will 
lertaiuly be stimulated. It was further pointed out that your Sub- 
lllommiteo hopfd to bo guided by tho valuable assistance of Dr. 
Trimon in the classification of the samples, with a view to enable 
he Government to lay them before Dr. Paul or some other eminent 
hemlst, and as a further argument for a reconsideration of the 
inbject by his Excellency, the course pursued by the India- 
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OorerDment ww insUnced, luid also the piafenfc nW tor every en 
coot^gomeot AOd help in the prosoontlon of the enter^tif^ in Ceylon. 
Your Bub-Cotnmitee resets that on a rc- consideration of the 
quentitni, Ws JJxcellency tlio Oovenior was unable to reverse his 
previous deoision* said accordingly that for the present at least it 
must be reluctantly acceptc<l that the Government does not desire t 
be in «)iy way inatrumeutal in furthti ing the development of tho clii 
ohona planting enterpriso in Ct^ylon on a sclentliic b^U by rendering 
the assistanoe asked for, or by affording special help and encourage 
ment to planters in endeavouring to aeoertaln authoritatively the 
varietiMs most likely to be suecetsfuUy cultivated in voidons 
districts^ altitudes^ and soils. 


COFFEE. 

COFFJSE PROSPECTS, 


A CORBESPONDEKT of a contemporary writes 
A review of tho present state of the ooflfee trade would show that 
it is suderiog acutely from the action due to speculation and over* 
production. Prices have folloii away to the lowest limit compatible 
with its prohtoble cultivation. Indeed, there is re ason to believe 
that at 65 shillings pet owt., tho price at which M. P . co0ee stood 
a few weeks ago, only tho largest, and the best managed, unen- 
cumbered estates can work at a profit. 8ome few years ago large 
fortunes were made in cdffeo, in Cey Ion, Java, and South America. 
Tho public came to know it, and at once there was a rush for the 
coffee oountries. Fancy prices W'orc given for laud, extensive 
plantations were opened, and after a time produ ctiou was enor- 
mously increased. But still, somehow, the demand for coffee kept 
pace with the supply, tiade was good, money was plentiful, the 
habit of drinking ooffee spread, and tho price steadily rose. Then 
epeculaiion ensued ; merchants bought coffee for the rise *, bankers 
and houses of agency put their money freely into the hands of 
plantcia on the security of land or crops, and a very strong coffee 
interest” was established. At the beginning of 1877 coffee proa- 
poets W’ere at their brightest, apparently ; M. P. coffee touched 
121 sUlUlngH a owt.— the lilgh water mark of tlie coffee rise — flouble 
the figure it stood at a short time ago. Ever since, with the excep- 
tion of a slight rally iu January 1880, there has been a continuous fall. 
The break-down of an American coffee ring, wliich looked up large 
supplies iu the expeotatiou of a further rise, is said to have had 
much to do w ith tlie fall. Be that as it may, the markets of the 
world were at length overstocked, a period of general commercial 
depression followed upon the period of piospciity, in which coffee 
has shared, money became scarce, speculation iu coffco came to 
a stand-still, and prices fell. With falling prices there came the 
borer and leaf disease to embarrass tho astonished planters ; leaf- 
disease, the chief enemy, existed long before, but had been kept at 
bay^by high and expensive cultivation. Now, diminished crops 
and falling prices ro-acted injmiously upon plantations, and leaf 
disease spread alamingly. No need to describe the battle with 
leaf disease. It ended badly. For tho most part bravely strug- 
gling with adversity, planters without sufficient capital of tlieir own, 
on bad soils, or otherwise cramped, souk deeper and doepei in - 
their agents’ books. ' At last the day of reckoning came ; iu many 
coses too long delayed. Then it was found that capitalists had 
been throwing good money after bad, and in the hope of averting 
bod debts of comparatively small amount, had iacurreil serious 
losses. Not only houses of agency, as they are qallod, but old and 
solid bonks felt tho pinch, and hundreds of shareholders, innocent 
of all knowledge of coffee, felt it in diminislied dividends and sunk- 
en capital in their houses far away. All this >vas not calculated 
to improve the znarket price of coffee. Investors of all kinds gave 
It a wide berth, and down it tumbled from bad to worse In spite 
of the fuU demand which subsequently arose. It was not leaf 
disease which cast down tho market price of coffee ; although that 
Statement is often made. The more leaf disease there is, the scarcer 
and dearer coffee must become. But indirectly it confirmed the fall 
by ruining the planter, who, in his turn, crippled tho capitalist, 
who consequently avoids coffee speculation, and will do so until il 
pays. Ad will be seen, coffee dopressiou has touched tho lowest 
point. The injurious influences which affected it, are temporary in 
their nature and are passing away ; and moH mportant of all, 
there is no dhninutiou in the consumption of ooffue, but rather the 
reverse. 


FORESTRY. 



FORMATION OF CONCENTRIC RINGS IN WOOD. 


I 


U NTIL very recently it was a matter of dootrlno to believe that 
the conooutric rings one finds in most woods* constitute each 
ono year’s growth. To have questioned tfto universal truth of this 
dogma would have been oontidered the most rank heresy. Even 
at the'Jipresent day many writers on forestry fondly cling to the 
old belief, and this blind uncompromising adherence in every case, 
in spite of tho clearest evidence of contrary facts, to an untenable 
and exploded theory detracts very considerably from the value 
of a recently published book, the Manual of Indian 
which has obviously cost the writer a vast amount of labour, and 
is iu many respects full of very useful and trustworthy Informa- 
tion, both original and compiled. 

Recently the 2'unber Trados Journal^ in its issue of llih No- 
vember last, quoted an interesting extract from the Omada Lum* 
hertnan^ giving an authentic instance of the formation of more 
concentric rings than ths number of yeat*8 in which they were 
produced. In 3859, a M. Charnay caused all the trees to be 
foiled, which hid the faqade of one of the pyramids of a palace 
among the ruins of Falenque in Mexico. In 1880 he again 
visited the place and cleared tho trees that had grown up during 
the interval of 21 years since 1859, and noticed that of all them 
contained more concentric rings than their age included years. On 
the sectiou of ono tree, about 2 feet in diameter, he counted 250 
rings. A shrub, 18 months old at most, had 18 concentric 


circles !’' 

The extract then goes on to say that Professor Baohelort has 
asked whether M. Charnay took account of certain coloured 
rings which some tropical trees present cross-section, and which 
are to be distinguished from the annual circles.” These lines of 
different colour, as every one know'S, mark the progressive con 
version of the sap-wood or alburnum into heart-w'ood or dui’amcu, 
and may be seen conspicuously illustrated in many Indian woods, 
such as, for instanoe, teak, Bomellia fhurife.va^ &c. They have 
nothing to do with the production of new wood. 

Tlie Timhev Trader Journol then remarks as follows 

“ If this be so— and it must bo observed we liave only one wituc-ss 
yot — the learned in arboriculture, ancient and modem, have been at 
least doubtful, if not false, teachers. Aud if this deviation from 
the old rule is peculiar to ‘ hot and moist climates,* where sliall we 
Uaw the line ? There must be some intermediate stage of average 
barometrical temperature (aIc) at whl.li this pwplexing change 
jonimonces iu the development of tree growth, or is tho wdiolc 
lypothesis imaginary, and no rule at all ? 

This important question cannot be allowed to remain in its 
present uusatistactoiy state. The account given by M. Charnay, as 
recorded by Professor Uachelart, will have to be either contradicted 
or confirmed ; aud a very pretty controversy among adepts, or, as it 
is nowr tho fashion to call them, expei-ts, is likely to result from it. 
It seems almost ImpostHible that tw'o theories so opposite to each 
other can Vioth be true : and, if there be found a oonneotlng link 
between them, how shall we know to which side of it our specimen 
may belong ? Hitherto these * concentric circles ’ in trees were os 
religiously believed in as the revolutions of iJie planets. Are we 
now to unlearn all w e have been taught about tiiem 7” 

As the subject of the above remarks is extremely important, and, 
us tho remarks thomsedves show', but little understood, I may be 
lardoncd if I venture to contribute tow'ards a better knowledge of 
t by publishing in tho Indian in a condensed form, 

what information I possess bouung on It, For the sake of clearness, 
t w ill be impossible for me to avoid entering into some questions 
)f vegetable physiology. 

It is now an ostablished fact that the well-defined line between 
.wo adjacent rings of wood is caused by a sudden Tariatlon of 
tension in tho growing or other soft tissues along the oiroumlerenOe 
if tho stem. 

In the case of gromwj tissues, tension may be due to one or more 
of tlie following four immediate causes : — 

I. Turgidity of the component cells due to the bydrosti^o pres- 
lure of their contents of their walls. * This pressure can only 


* I need hardly sc itat the stems of tree of many climbers, 

luch as Baahinui Vah’liif ouricnloiet tui,, eod ef eome odutr 

dicotyledonous speoies do not inoresse by the addition of continuous lay- 
ers of wood all along the oircumferouoe. An exfaraordineo' mode of 
growth, which Ims never been obs Tved before, and which will astonish 
vegetable physiolofl^ta. has bean noticed by mo in a ^>eoimeA of 
sia pemicidata, md will shortly be described in the Indian Fwtdcr, 
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is gentralljr poor. A ^m ot tho be»t fn^t« tlKmld, therefore^ be 11 tree, wbiob stood seven feet from ike manured ground, made shoote 
annually reoerved for eeed^ for lowing in the following season. w fifteen Inobei long, and at eieyop loot dii^noe the .ihpoti grow seveu 
v/ififilm4(6).->Thie species of cuoumber i qr eight inches. At fifteen feet no peroepUble ^eot of tho mannro 
has frulto from one to two feet long. When in a young state 1 was visible, tho growth not exoeeding threq Inohes, The 
they are covered with soft, downy hairs, and are then of a pale j ment showed that a decided benefit was gained to the tree at eleven 
grtien oolpur. When fully ripe the colour changes to a brilliant j feet distance through the few roote on one side, and that the roote 
orange, ft Is if true hot-season vegetable, and will not succeed in formed a radiating circle at least twenty -two feet in tl^amoter. 


the NOr^-West Provinces, at least during any other season. It 
should be sown in the end of February and any time during March* 
It prefers a dry, loose, open soil. A well drained plot should there- 
fore be selected for growing It, After manuring, the ground should 
bo laid out in beds, and three or four seeds sown in patches tlireo 
feet apart. . fWfth yegetablp marrows, only one of the strongest 
should be aUo^^ to romain if they all germinate. Water should 
be given once in ten days. If given too often the fruits turn 
ysllow and fall off before they are ready for use. February sow- 
ings are ready for use towards the end of A])i‘i1. If a second 
sowing is made about the .middle of March, it will keep up the 
supply until the beginning of the rains. 

Krbsra, (Oucuniis saiivus, This is a variety of the common 

cucumber, with small egg-shaped fruit, and Is also a true hot-season 
vegetable. In order, to keep up the supply until tho beginning of 
the rains, three sowings should be made— one in the end of February, 
one in the middle, and one in the end of March. It will succeed 
fairly well in any soil, but prefers a rich one. The ground should 
bo laid out in drills, one foot apart. Sow the seeds along both 
sides of the drill, and if the soil is very dry, water immediately 
after sowing. After they germinate, water every ten days. Tills 
vegetable, like the hulcmi^ should not be watered too often. 

Kubbaila {Monmulica ehatantia^ va)\), — There arc two varieties 
of this vegetable. The natives call oii^ harraVa and tho other 
kurrali. The former comes into Ise during the hot season, and the 
latter during tho rains. The greatest difference between them 
appears to be the season when ready for use, as both are of the 
same appearance. The fruit is pointed at both ends, aud covered 
with knotty protubcrouccs. It has a very bitter taste ; neverthe- 
less, it is much relished by some in curries. It should bo 
sown in the end of February aud all through March, in rich soil, 
Tho ground should be laid out in beds, and the seeds sown in lines 
two feet apart, and the same distance allowed botwoeu each seed. 
Water should be given twice a week until tho ground is covered, 
afterwards once a week will bo sufficient. Tlio first nowing 
will come into use about the middle of April, and successive 
sowings made in March will keep up the supply imtil the 
beginning of the rains. 

Brinjal oii E(Ul•PLA^'T ( Soldiium nn-lonunia ).^T\\U is a 
popular vegetable with native gardeners, and one of the most use- 
lul. It is ttbnost needless for me to describe its cultivation in 
detail, as they seldom fail to grow it to perfection. It can be 
brought Into season at anytime, and this quality causos it to be 
very valuable when other vegetables are scarce. It should be 
sown in October and November when required for use during 
tho hot season. It can also bo sown in February and March, and 
will then oome into use about the beglnuiugof tho rains It will 
grow in any soil, but as with other vegetables, thrives best in a 
rich one. It should be sown in beds aud transplanted when two or 
throe inches high, bi lines at a distance of IS inches apart. It should 
be watered twice a wetfk, and the soil fretjuently stirred around the 
neck of tho plants. The fruits are very palatable when properly 
cooked, and no garden should be without tliem,— W. il 

HOW TO APPLY FEllTILIZERfc^: 


M any orohardists in California arc, it seems, awakening to the 
necessity of maiutaining the fertility of their orchards by the 
application of manures of different kinds, and it will be timely to 
intoduoc some facts ooncemlng the method of application. There 
Is a right way and a wrong way, and fortunately tho 
proper method can be shown by a series of systematic experi- 
ments. A writer for tho Country Qeiiilemit gives the 
following A rule adopted by an old writer gives the 
length of th% roots as equal to tho branches above. It is safe to 
say that this rule does not indicate generally more than a tenth of 
the ^ground which the entire roots really occupy. Many yeai*s ago 
I mkde an experiment on a row of peach trees planted in grass and 
within a few feet el each other. They had been set three or four 
yearSi and were c^bt or nine feet high. Within a few feet of one 
end of the row the ground was made very rich with a heap of 
maanio, Its illinulatlDg effect upon the neareet tree was suoh that 
the AtHiMdeittett# eeueenwmtwolWtisid^lmUle^ An 


MINERALOGY. 


T he most important result of the past season's work, says 
Mr. H. B. Medlicott in the February port of the 
of tM Oeological Survey of hua been the proving of 

tlie new coitl field of Umaria at the west end of 
the South Ilew£ih‘Gondwaua basin, within 34 miles of 
Katni station on the East Indian Railway, This field 
waw mentioned in the last annual report, aud Mr. Hughes had 
given a notice of it in the Bacorda for 1861 (vol. XIV, part 4) 
The actual area of exposed coal measures is small (about 5 
square miles), in an angle between the gneissic rocks and the 
great aproad of newer Gondwana sandstone to the north-east. 
The out-crof* of coM luid been known for many years, but its 
appearance at the surface was not promising, All this area had 
been surveyed in 1872 by Mr. Hacket, without distinguishing Uio 
true coM measiures ; but, from what I had seen of the ground (in 
M.arch 18611), on a proliminary inspection between Raneogungo 
and Jubbulpore, 1 was aware that further examination would 
be necessary before anything could bo published. Mr. Hughes’s 
success was then no chance find ; he recognised a difference 
between the Umaria sandHtobe and that of the adjoining area, 
and lie had a close search made for fossils, froni the evidence of 
which there was no longer any doubt t>f these rocks being on 
the lioriziui of the regular coal measures. He uien 

at cfnce markeil sites for trki Wings ; and these 

were carricil out with very cominondable expedition by 
the local authoj itieH. ThevesulU, as to the extent, thickness, 
juul (luality of the coni, are very juonusing. A notice of these 
buriiigH was given bv Mr. .Uughe^:: in tho Becords for August 
last. lUilwiiy surveys arc now being made fora line from 
Katni to the coal-field. 

The field thus opened to ontcrjjriyc ia very extensi\*e. Hniaria 
is the ueiu’cMl possil)io source of coal for tho NortJi- Western 
Provinces ; and immeiliately east of il lies the immense coal- 
field of Sobag]>ore, wliicli district is also ricli iu 
agi icullural ))ruduce and the natural entrepot for the surround- 
ing forest tracts. From St»hugj)ore southwards lies the least 
lirticult line of commiuac,ation f)etwcou Northern ami Southern 
India, into tlic ]>liuns of Chatt.t‘CHgurh, loading down the 
Mahauud<ly valley to Chittock, and up it over tho plateau of 
Bastjir to VmigaixiPiin. 

Not the least impoi tant result of this new opening is the 
ouportunity it. gives for amtccssful iron muuufactui'e. 1 kuow 
01 no sj>ot in India where there is such an abundant supply of 
•H variety of first-cljiss iron ores as in the neighbouAood of 
Katni. Much of the limo now used iu Calcutta comes from 
Katni, and other requisites will probiibly be forthcoming, if 
tho <x»al fulfils our ex|>o(*tations. 

Mr. IIugheH extended his survey of the Bohagpore cmd-field 
eastwards into Sirgujah. He reports hi very encouniging 
terms of the services i-endered by siilwssistant Hera Lai. 

In the Anniuil Report for 1877 (Rec. XI, page 7), a notice was 
gi ven of the explorations for coal in the fciatpurah region, carried 
on by the Central Provinces Government under my advice, 
and the concluding oprationa of those Inals are given 
at page f)7 of the Bwords for JH79 (vol. XII), Most 
of those trials wen* near the northern edge of the 
. basin ciobc to the Nerhudda valley, and four of them were 
I iu interior vuHcns. hi every case the object was to find tbe coal 
measures themselves, fur the )xn-iug.sall aUirted in tocke known 
to be of later fuimatiuu, and in one case only, that close to 
Midipuui, was there an outcrop of the coid measures anywhere 
near. None of them wciv successful ; and it won then pointed 
out that the nearest ground where there was a dii’ect prospect of 
coai was iu tbe Shah pore field on the south side of the basin. 
Tho outcrops there had been reported on sopirately by 
throe otficei'S of the Survey (iu I85V>, 1866, and 1875), but none 
hold out any promise of valuable seaiUH. The latest of these 
surveys was by me (published with a mai) in vol VIII of the 
Ki*<:orijU)y and I then marked three sites for boring in different 
jijirts of the field, in view of future expeiiuiental exptoatiou. 
These trials were Udteu up iu February 1881, by the Public 
Works Department of tbe Central Provinces, and the laet of 
them was dosed on the 11th of October 1882 under my instnio* 
tiom. Two of them were made to a depth of 400 feet, and tho 
tIdMtofiffOleotfr They all intmed Itooqgbjotfyat-opo^ nmmop 
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with 0ome thin bands of coal ; but none were of eu&cient pro- 
naiee to reooxnmend the sinking of a trial shaft I believe that 
all the coal-bearing mooeui'es were passed through in each boring, 
but the seama are even poorer than at their outcrops. The coal 
proepecte in the ^t;>Urah l)asin are thus for the pi^sopt reduced 
tbesidei the Mahpani mines) to the Peuoh valley field, of which 
Mr, Blaiiford 4 ?ave a \wyjBnoouiiiglagrepor^ in 1866 {Records, 
vol. XV, part 2, 1882). ’Hiis held lias naturally 1>een left to the 
last on account of its compai’ative inaccessibility ; but the engi- 
neering difficulties to be overcome are nothing like so great as 
those on the new Indore and Bhoi)iil State Bailwa.ys, and a line 
from Itarsi up the Tawa valley to the Pench would be in every 
respect the most favourable for crossing the Satpurah range be- 
tween the Nerbudda valley and Nagpore. Such a line would 
pass along the Shahpore coal Held, ana might lead to a further 
exploration of those measures. 

The cretaceous coal-field of Dai'angiri in the Garo Hills, re- 
portetiou by Mr. LaTouche (Rb<'c»*cU] Vol XV, part 3) during 
last season, proved quite os good as was expected ; the quantity 
is veiy considerable and the qiiality very serviceable ; but if the 
company now engaged in opening out the coal-fields of Upper 
Assam achieves anything like the service it proj^ea, it would 
scai'cely pay to work the much inferior coal of Darangiri. Mr. 
IjaTouche is now engaged in tracing the coal of the Jainlia 
hills eastwards, with I'cforence to a project for a railway through 
North Oachar. 

Mr. Poote was engaged in the districts of Madura and Tin- 
nevelly, principally in completing his map of the coastal region, 
and joining this work with that of Mr. King in Travanoore. 
The principal features of the ground had been examined in pre- 
vious seasons, so there is nothing particular to be noticed. A 
detailed account of this large area wdll be publislied during the 
current year. Jjato in the season Mr. Foote made a traverse 
across part of the Mysore gold-fields, an account of which is 
published in the Records for November. 
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SERICULTURE. 


M ajor COUISSMAKER has concluded liis experiments 
in tttsser sericulture, and the rennlt arrived at is a 
contemporary says, n(»t such as to oncour.ige the hope that it 
can bo made a paying iirinstry in the Bombay Presi- 
dency. The direction in wliicli Major Conssmakev’s etforts were 
chiefly directed was towards the production of “ tusser waste,” 
which term signifies the silk taken from the btu*st cocoous after 
the moths have flown. Ho found the expense, either of collect- 
ting the cocoons from the forests or of rearing them in a state 
of semi-domostication, to be so groat Unit no margin of profit 
is left upon their sale to the maJiufacturer.s in England. 
The ooc'oons cannot be culleijted from the forest, it 
a))pears, at a less coat th.in four annas per hundred ; 
and as regards the attempts at cnltivatiou, tlmugh the 
results were most satisfactory as to the quantity pvo<lncpd, 
the outlay reijuired for watering the shrubs, protecting 
the worms and cocoons from crows, sparrow.s, squirrels, rats, &c., 
was again too high to admit of any profit. The tiisser cocoons 
of the Bombay Presidency are smaller and contain less .silk than 
those found in other |»arts of India, and all Major Coiissmaker’s 
effoi’ts to inci’ease their size proved aboilive, the climate, he 
finally concludes, lieiug an unsunuountable obstacle. Major 
Coussmaker sent home UI7 llw. of cocoons wliieh he had collect- j 
•d during two years, and they realised only Rs. 146 14 atmas, | 

waste in England is only Iw. 3</. per lb. During the last year of ‘ 
his experiments Major Coussmaker was able to collect and pro- 
duce 25,031 cocoons, weighing only 57] lbs. ami the amount ex- 
pended to obtain tliis result was Bs. 168-13-9. Major Couss- 
, maker has handed over bis plantation of Lagoi-stiMiniii ami 
Ei^ipbua bushes, together with the bamboo screens, iron 
i-ods, &c,, he used for eudoaures, to tho Saperiutciideiil of 
the Yerowda Jail, as there is laud attached to the jail, 
which the bushes can lie plantetl, and the head jailor 
takes an interest lii tho experiments. Major Coussniaker 
(tdd* « A very little expenditure in water labour will 
suffice to keep the pkute in good health, and, as they will con- 
tinue growing, will be available for any future experiments 
which may be made. If no other use be made of iheiut they 
can be planted as hedges in the garden, and as they bear a 
prefueiou of beautiful Ulac fiowexv, and when kept trimmed 


PLANTERS’ STORES & AGENCY 00., 

XilMITIOD, 

MSBOHANTS AlTD QB ttBRAl. AOSKTS, 

Oal(mtta,-30, STRAin). 

General Jifanager—W, U. S. Jefi'isson. 

Ufanoffer- 

Agenclos for Tea Eatatci undertaken on the moat 
advantageoue tmns. 

Coolies reoniited by our own staff of experienced Agents, with 
Dep6te throughout Chota Nagpur and at Dhnbrf. 

Indentora and Consignees of all merchandize. 

Army, Navy, Civil Service*.and Private Agents. 

Assam— " THE EXCHANGE,” HIBRUGARH. 

W. J. WuBATLXT, Manager. 

A. D. iStuabt, Agency Superintendent. 

Direct Importers of ever)' requisite for Tea Estates and European 
Residents. 

Price Lifltfl on application. 

Agents for India General Steam Na\dgation Co., Ld. ; Agents for 
Commercial Union Assurance Co., Fire and Life ; 

Agents for "‘Star ” Line Ocean Steamers, 

Calcutta to London ; Agent* for 
Reuter’s Telegram Co, , 

Limited. 

LondoiL-GREAT WINCHESTER-STREET, E.C. 

E. G. Rock, Secretary, 

Agencies at Birmingham, Bordeaux, and Oharente. 

6 

FRANCE. 

CONTINENTAi, » COWNHF, AflliNCY 

( LICENSED), 

14, RUE DE OHABROL. PARIS. 

Transacts every description of Commlfsiou, Merchant, and 
General Agency Business. 

All Indents executed at Miiniifuetarers’ most favourable terms 
C'oadf/lowH.— Twoamba-halfper cent. Commtssioo when Banker s 
Draft on London or Paris acoompinies order. Special terms to 
regular corrcBpondeiite, All Discounts conceded to purchasers, 
Original Invoices sent when required. 

Prodocc taken charge of and realised to best advantage. Cash 
advanced on Coiisignmenti. , e. „ , 

The Agency Represents, Buys, and Sells for Firmsfl* 

Pnhlic Securities, Estates and Proper ties, bought and sold. Loans, 
Moidymges, Mines, and Indiiatrial Investments, ^so., nefipclated. 

Mtmn^tttrorsondProduoors can have suitable articles mtrodnoed 
to the markets on advantageous conditions. 

Fbtoe and reliable^n application, 

BANKERS.— Pahis; George Waters, Esq., 80, Boulevard dsi 
Itoliens. Lokdok t The London and County Bonk, 

8, ViotorU-street, Westminster. 


bivhlt most luxuriantly into leaf, they will form mi omameutai, 1 dddrm : The Manager, OaUlnental and Colonial Agency, 14, R ue 

it A— t n * At ChOfol, f id., Pn»o*. 


M mtt M1M> uMfnl, Additiw to the gardens.' 
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ClBdflA.l!' 

-FOR FftftICLY HEAT. INDICESTIOllllHEADACHE. BILIOUSMESS. A WO FEVERS. 


Tl^ tattlDlpDr ot I 


UlPUgfil’!! 


itlami IMM uu^^iaUllAa ijt pnute at 




At poiteMlug olemouti meitt o«Aeuiiu]i for Uie rettortitloi} and tnaintenmioo of boalth with rcrfnof vt^onv of Itody ttutl mind. 

Xt if BiTerfefoinir and Taftelast ; fotming a most Xnviarorating, T'italisinff, and Bof^eshing Beverage. 

e * Wdldlnit »rmt <rf Umnentt bentfti to mankind/* ooinUtious (aoieitimtut Mwllool Inspector of.Bmij^utt from Jbondon) 

tlm tlped^wUli )ti Joet ttUlnc ooiwtltunntt.** I write* “ J hrtvu naimt plmisure lu mrttur tay Oordlttwatuin^ny to tta effieaoy. 

aOrmumMmr 4frFlmAl^ iirB TIbAMV^AB c^xhtg tift ili« mafim of lOioir om^loyOi ohotad noto 

itO VlJiUO M $t gTNIKlifllT ill Z'OOW OMOB. 

J». J. W. POWlZNar-** I nted it In ttotraotmont of forty-two cotet of YoUnw Fever. ItAWXIIs PUJ-pua. PUNJATTB, INPIA.-'* Wo ttrmly boUer® the u*e of your 

SIM m n h a ppy to iw t^ never loit a tingle oate.'* I^yrol l o sali ne wUTdo more to prevent fever than all the Qmnino ever Impor^ cap mire. 

~Tgrwr«gfH08ri.--^ Uluoo IttTotroduotlou tlio Fatal Weet Imlla Fm^ert are deprtved Pr. TCTF l found tl net kh a spA^fto^ In w^^rUwioo aodToially. in the a oret 

the OOVBftNOa OV LBONB, t jSSnS^owital).-" It* utefulnew In Uw 

in ftletter of reotiMt for on oddiltlpiial tov^ of thel^ti& Beline, atates-^ it it of armi tToatinont ot dlteote has long mmo eenilnaeil njr mduloal ttptrteiwe.^ 

iHiftM, and I thou re}oiee to hear it It In the boutet of all jfumpMin* vieitlng the tropic*.** 

To bo obtaiaed of any Ohemiat or Drug Storo, in Patent OlasB-stoppered Bottles, Ss, 6d., 4s. 6d., Us., and 91s. each. 
yiMUW note ia oonaeetioii witli tlie gecdatJy obterred affdota of tba naa of Cit»ta and othar prapamtioiui 
of that IiABEFIiOPOK'S PTnETIC BAliXS'E is wamatad not to contain any oubnanoo 

a^oh wo uld caaaa ca lonlo na at ot ha r eartaiy da goaita. 

H. XjiLIb^CI^IjOTjahHC, 113, HIXiL, LOlsTDOIT, H.O.. 


ZULULAND AND CETEWAYO. 


“ *I know what it i»,’ he answered; ‘this honey is made from 
euphorbia flowers, which arc very poisonous.* This explanation made 
me feel exceedingly uncomfortable ; but I elicited from him that there was 
not much danger, as the ‘maass* taken with it would noutialisc the effect 
of the poison, directly he mentioned poison I dived into the packs, and 
pulled out a bottle of ENG'S FRUIT SALT, and emptying a (luantity 
into two pannikins, filled tlioin up with ' water, and several times 
repeating the dose, in a few hours we were considerably bettor.”— 
** ZnlnhuKf and Gvfrmiyoy'' {}>. /J.9), by Captain W, B, LutUou^ Ut Bait, 
B. V, Boyal Wat'U'kkHldrv Rryimnit. 

‘ What on earth shall 1 take to Zululaiid ?’ asked my friend Jim 
liUw one day at Ahlcrsliol, wln-n he had just m-eived orders for Soiitli 
Africa, to start at forty eight hours’ notiot;. I replied, ‘If jrou take 
my ml vice —and it’s that of an ohl travel hn* -you’ll not budge without 
a few botth<< of ENt), even if you h'uve lialf your kit behind. I 
never am without tliese Salts, and, plcojAc the pigs, never intend to be.' 
On his return I im|uiiod, * AVcll, how about KNO’S FRUIT SALT?' 
‘My dear fellow, it u as the best advice, you ever gave; they saved 
mo many an illness ; and wlien 1 left Tuogla, I sold tiie remaiiiing bottles 
fur ten times the onginaJ price ! ’ *’ — Ln^tnirC^d, 


JEOPARDY OF LIFE. THE GREAT DANGER OF DELAY. 


You can change the trickling stream, but not the raging torrent. 


W HAT EVERYBODY SHOULD READ.— How important it is to every individual to have at hand some simple, cflfective, and nalat* 
able remedy, such aa ENG’S FRUIT S^VLT, to check disease at the outset ! For this is the time. With very little troubfeyou 
ean change the course of the trickling mountoiiu stream, but not th<Y rolling river. It will defy all your tiny cilorts. 1 fool I cannot Bufli- 
oiontly impress this important information upon all Householders, or 8Iiip CEiptaitis, or Europeans generally, who are visiting or residing In 
any hot or foreign climate. Whenever a cliauge is contemphitiHl, likely to disturl) the condition of health, lot ENG’S FRUIT SALT be 
your companion ; for, under any circumstances, its use is bencticial and ni ver can tlo harm. When you feel out of sorts, yet uunblo to say 
why, frequcntlv without any warning you are suddouly seized with lassitude, disinclination for bodily or mental exertion, loss of appetite 
sickneBS, in the forehead, dull acliing of hack ancf limbs, coldness of the surface, and often shivering, &o., &c. ; then your wheno body 
Ib out of orde^the spirit of danger ho« been kindled, but you do not know where it may end : it is a real necowdty to have a simple remedy 
at hand that answer the very best end, with a positive assurance of doing good in every case and in no case any harm. The pilot can 
so steer and direct os to bring the ship into safety, but he cannot quell the raging storm. Tno common idea when not feeling well is “ I 
will wait and see, perhaps 1 sliail be better to-morrow ; ” whereas, had a supply of ENG’S FRUIT SALT been at hand, and use made* of it 
at the onset, all calamitous results might have been avoided. What dashes to the earth so many hopes, breaks so many sweet alliances, 
blasts so mamr auspicious enterprises, as untimely death ? 

E NO'8 fruit salt.— “ After suffering for noa rly two nod a htdf years milE ART OP CONQUEST IB LOST WITHOUT THE ARl’ OP EAT- 
from aevero headache and disordered rttomaeh, and after tiyinjfalmortt 1 ING. -DUSTNER ENOAGEMENm— STIMULANTS.— TOO RICH 
over 3 rthing and apendiiw much money withoYit ftoYling any hynoUt, 1 wim POOU.—I.ATE HOURS. —JNSUPPJCIENT EXERCISE. ^ EAOITEMJENT 
rocommonued by a friend to try ENO’S FliU IT SALT, und before J had *c. --A ^/ontloman writes; “When J tool out of sorts, I take a doao of 
finished one bottle I foimd it doing me a grout doid of gooth and now I ! UNO’S FRUIT SALT one hour before dinner or first thing in the morning 
am restored to my us\ial health ; and othei’s I know that have tried it have . The effect is till 1 could wislu” IIow to enjoy good food that would 
not enjoyed mien good health for yours. — Yours most truly, Ronr. I otherwise cause biliousness, hoadacho, or disordorod Btomoch — use ENO’S 
HtTMFHBiVS, Post Office, Borrasford.” 1 FRUIT SALT. 

S uccess in I^E. — “ a new invention is brought before the public, and commaude success. A score of abominable imitatiouB are 
Immediately introduced by bl»e unscrupulous who, in copying the original closely enough to deceive the public, and yet not bo exactly 
aa to infringe upon legal rights, exercise an ingenuity that, employed in on original cnauuel, could not fail to secure reputation and 
profit. I'^Apams. 

C AUTION. — rights am proteckd in every civilised country. Exmdm each Bottle^ and sec th-c capsule is marked “ ENG’S FRUIT 
SALT,*^ Without it you have been imposed on by worthkss imitations. Sold by all Chemists^ price Od, and ^ ^d, 



DIRCOTIONS IN SIXTEEN LANGUAGES HOW T9 PREVENT DISEASE. 

lYepawd raly at BUO’S PEOTT SALT WOBKS, HATOHAM, LOlTOOlf, S.B., by J. 0. BNO’S Patont. 
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THE INDIAN AOAcUDTDllBgT. 


April % IfSS. 


mmm. mm woeks , 


ESTABtlSHSlNll M)IA, 


QALOfTTA. 

THE O^tDEST ENGINEERING 

JESSOP & GO., 

OivU and Mechaiiiotd Engineers, Contractors, Brass and Iron ?oiuidtf«, 

Metal Merchants, &;c, 

Forgtd and Can Iron Iforh^ Sotlers, Machinery for Jute, Cotton and Rice MdU, Collieries, Indigo Conemu, Tea Gardens, dkc., 
ConUactoi'd and BriohmaMng Plant, and every class of Iron and Brass Work made to order* 


soHiEi ^GhsiTTS ^o:r 

Fixed Engines and Machine^, Gwynne & Oo’« “ 

Rotary Pumps, and Robinson’s Patent Steam Traps. 

liminEIIS AND MANUFAGIDIIEIIS OF EVERY DERGRIFnOH OF STEAM ENGINES AND MACHINERY. 


Robey & Co’s celebrated Portable ond^Pixed ^ngines and Machine^, Gwynne & Go’s “ Invincible ” Centrifugal Pump®, Gould’s 


Robey & Co’s Portable, Horizontal, Fixed, and Patent ‘‘ Robey ” Semi-fixed Engines, Combine<l Vertical Engines and Boilers, Land 
and Marine Boilers, Gould’s Rotary Power Pumps, Hand, Lift and Foi’ce Pumps, Tangye’s “ Special” Steam Pumps, “ Vauxhall” 
Donkey Pumps, Flour MiUs, Soorkee Mills, Pug Mills, Brick-rmaking Machines, Road Rollers, Saw lynches. 

Slide Surfacing and Screw Cutting Lathes, Drilling Machines, Punching and Shearing, Slotting and 
Screwing Machines, Emery Grinding Machines, S})encer’tf Hand Drilling Machines, 

Chaff Cutting Machines, Kennedy’s Patent Bar Shears, Selkirk’s Boiler 
Tube Beaders, Steam Pressure Reconlers, Electric Pens, ^ 

Richard's Engine Indicator, Gifford’s In- 
jectors, Cooking Stoves, Fii’e- 
Proof Safes. 


The following are the principal advani- 
agea of the Invincible” Pump 

Ist . — It IB arranged to swivel on the 
bed plate, and may be placed at any angle 
aimply by slackening a few nuts, wdih- 
out interfering in any way wdth the bed 
plate or tlie joints of either the suction or 
uifiKAarge pipes. 

fUnd , — It does not requii’c a foot valve, 
being fitted with small air exhauHter 
and clack on discharge which alw'ays 
keep the pump charged ready for 
woA. 

8rd , — ^Thc bearings are made on an 
entirely aiew principle, and one beai-ing 
will last out four of the old aiTange- 
meuts. 



J. & H. OWYNNE’S 

** Invincible ” Centrifugal Pump. 


The form of the pump caaing is 
so arrangcnl that one side can be token oft* 
in a few minutes for the inspection of 
the whole of the disc and interior ol the 
pump. 

fidi . — Hand holes are made on each 
side of the suction pipes to enable any 
foreign matter which may get into the 
pumj) or disc to be easily removed. Tlio 
covers are fitted with a bayonet joint so 
that they can be removed oild replaced in 
less than a minute. 

6th. — The Jnvincible ” is 25 per cent 
[lighter than any other Centrifugal Pump 
in the raaiket, and discharges at least 10 
jier cent, more water for the power 
applied. 



These Ploughs have been expressly designed and manufactured for the use of the Ryots of India, whose speeUl zieods have been 
oarefoily studied in their Construction. They embody all the qualifications for which the native-made impleroente have hitherto been 
preferred, whilst being incomparably supcHor in strength, durability, and efficiency. 

MORAE’S PATENT SUB-80IL AND GENERAL PLOUGH 

Stirs up the toll to three times the deptl^ of a native plough, and leaves the good mould on the top. Goes through the dirtiest land 

without getting choked with weeds. Price, Es. 15. m 

INDIGO AND TEA PLANTERS’ IMPLEMENTS AHD STORES. 

BiarO-iasraBlRS’ TOOLS -AJSTL STOREIS OI^ B:I2T3DS- 

Always on kakd a large stock of Plate, Bar, Angle, Tee and Corrugated Iron, Steel, Brass, Copper, Pig Iron, 

Foundrt Coke, Smithy Coal, Fire Bricks, and Pibe C^y. 


Catdiogviee on Application, 



A|9il S, 1889. 


THE INDIAlt AGItfCULTtJEIST. 


GOODALL’S 

Honsebold Specialities. 

A Singh Trial solicited from those who have not 
yet tried these Splendid Preparations. 
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Tbe XMt D^loltfns Snnce In tlie World. 

Thi« cheap and excellent Sance makes the plainest viands palat* 
able, and the daintiest dishes more detioious. With Chops, Steaks, 
Fish, dbc*, it is incomparable. In bottles, at 6d., Is., and 28. each. 

GOODALL’S BAKING POWDER. 

The Best in the World. 

Makes delicioUB pudding without eggs, pastry without butter, and 
beautiful light br^ without yeast. In Id. packets, Od., !«., Sh,, 
and 69. tixis* 

OOODALL’S 

QUININE WINE. 

The Beet and most Agreeable Tonic yet introduced. 

The beat remedy known for Indigestion, Loss of Appetite, 
General Debility, ao. Bestores delicate individuals to health. At 
Is. lid. and #9. 3d. each bottle. 

GOODALL’S CUSTARD POWDER. 

For making Delicmia Cmta^a without Bggst in less time 
and at half the price. 

The Proprietors can recommend it to Housekeepers generally as 
a useful agent in the preparation of a good custord. Give it a 
TaiAL* Sold in boxes, Gd. and I9. each. 

GOODALL’S 

GINGER BEER POWDER 

Make* Tkree Gallon* of the Be*t; Ginger 
Beer In tlie World for Threepence* 

The most valuable preparation for the production of a delicious 
and invigorating beverage. It is easily made, and is by far the 
ohoapest and best Giu^r Beer over oflerod to the public. Sold in 
packets, 3 d. and 6 d. each. 

COODALL’S. EGG POWDER. 

Its action in Cakes, Puddings, Ac., Ac., resembles that of tho egg 
in every particular. One penny packet will go ns far as four oggs I 
and one sixpenny tin as far as twenty-eight. Sold eveiywhero, in 
Id. packets ; 6 d. and Is. tins. 

GOODALL’S BLANCMANGE POWDER 

Make* delicious Blanomango in a few minutes. In boxes at Od, 
and l 9 . each. 

Alltheaiove~named Preparations may be had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

mgAfItm: GOOBilX, BiCKBODSE & CO, Leeds, EnAland. 


FREEMAN’S SYRUP OF PHOSPHORUS. 

Nature's Great Brain and Nerve Tonic and tho most wonderful 
Blood Purihor. The highest Medical Authorities sny that it is the 
oulv Our© for WastiapDiseases, Mental Depression, Loss of Energy, 
and Stomach Complaints. 

It is pleasant to the taste, and might bo taken, by the most 
delicately constituted. In the most enfeebled it builds up a NEW 
AND HEALTHY CONSTITUTION. One dose of this Bomedy is 
, equal to Twenty Doses of Cod-Liver Oil. 

Thousands have been snatched from tho brink of the grave by tho 
timely use Irwin's Sybup ot Phosphobuh. May bo had of all 
Chemists and CTRent Medicino Vendors, in bottles at 29 , Dd,, 4ta, 6 d., 
lla., and SSs. , 

SPSlOlAXi AGENTS: 

GOODALL, BACKHOUSE & 60., 

Whtte tf«rM tMdkh BnglMMl. 


m lUUSTRATKIN IS A ^AC'SIMiLE OF THE UD OF 



MESSRS. SUTTOHS’ SPECIAL EXPORT BOXES OF SEEDS. 

BBWA&E or IMITATIONS. 


NOTICE. 

SUnON’f SEEDS & CATALOGUES 

MAY BE HAD OP DULY AVTHOBISED AOEHTa 
m EVEBY PART of the WORLD, 

JXCIUDIKO- 

AurkiiUurixi, ChowTinehoo-road, Ca! 
‘aI’''''*, Calcutta 

«n!l7 u <^0“^ llouse.atrect 

K^n^’iT -ff 't"?.’ Cak'utta. Orders received by Messrs 

Hamilton & Co., Calcutto. ' 


IN'OTXODEi 
bn ordering through London Shippers, purohaserJ 
* should be particular to stipulate for ^ 

SUTTON^S SEEDS. 


TESTIMONIAL. 

From S. JainU^is, Esr^.. (ah yhr^PrmdoitoftheAm-in 
Jlovti iSocitii/ a f India, 

“With reforcnco to your tnodo of packing sooda for 
export, T niiLst aay how mucli \ wm gi-ntified with the 
hystom you wore so good oa to show me. During tho 
whole of my Icmg Indian oxiierienoo, it was rny oonatont 
regret that English patken seods wore almost invariably 
lower in gomiinatlng powoj* than tho Amorican. After 
seeing the olalK)rato precauliona you tivko in executing 
such ovdoi-H as that of tho Agri-Horti Society of 
India, I am by no moanH surprised to ho; ' tliat you have 
boon gratilied bv tho receipt of so much toHtiinony from 
tho tropics os to tlio condition of your Hoods upon aiiival » 


THE QUEEN’S SEEDSMEN, 

AND liy HPKOIAI, WABRANT TO 

H.B.H. THE PRINCE 07 WALES, 

READING. LONDON, 

A isTTv r A It 1 0 


AU cosuaimicatlons from the Trade should be address* 
ed direct to Beading. 




THE mi>iAN ui^T^nstiifr, 





IsojdrffTod BtoMn Borliig H ^ ^ ^ 

Appwc*4wi^ ®liO Up 

Boxbic To»\m of vnn dBWctpUon. tor Arteii«n "WoUft 
tftUog for Mtn<ffali| Voondationt, 4ia 


Oa^onHomo Poriabto M 

or Qazdao Pompj or TttTprritii, 

BLAKE’S PATENT DIRECT-AETING STEAM PUMP AND VERTICAL MJ 

you IBKIO-jLTIOISr I>XTBI>OSB!S, * 

JSUiJNO TAMKB, WAl»B-flUFrLy TO PLAjrXAXIONS, SilALL TOWNS Oli .VlbLAOBa 

Xtoawoiks, Whitefriar’B-street, FLaot-street, IiOUdoiL 

Catcilopuei} and E^imU$ Fth on AppUccdknf - ‘ ’ 


PMlabto 1 
or 1 


IhmmikVmmm won Vnmnp iur vn ^ SrAmiuir & Vmm Oawwa. 







OF mt At! AQOmitm. MimAmY, and STATISTtCS. 


fbtM ^ltf OiLCUTTA TUESDAY, MAY 1, 1883. 


[Nd. 5. 


SABroTS PSE OpTTON BELTING. 

■l|fipWU.ir;«UITeP FOR AND tATCNTCBtN mPIA AND ABROAD. 

P R l!Z E 8 . 


!-■ J 


HAMBtrftoa 

Beblut 

SYDinSY 

Atalastta 
First Pjremium, 


OiKonwAn 
New York 
Mslboubne 


I Falmouth 
Syflney> 1^79. 


1880 

1880 

1880 


PiTTflItUBO 

Atalanta . 

PiTTSBDIW 

1882, I Tynemouth 
Hamburff, 


... 1882. 
Diploma, 



New York, 1680* 



Berlin, 1679. 


Melboinne, 1860. 1878. Cincinnati, June, 1880. 

OVEE 460,000 FEET BOLD DTOINO 1881. 


New Zealand, 1882. 


g Including 3,877 feet erf main Driving Bolts, of widths ranging from 13 in. to 
00 in., are working in over 6,000 Mills and Works in Europe and America* 

The following Tests (bg KirhoMy^ of London) show the relative strength and valuer 

compand with Leaiher, 


Best Doublo Leather 6 in. Belting 
Gandsr's 6 In. x 8-ply Cotton 




THE 

OAirbY BELT. 

Any Length or Width 
for Main Driving^ 

^ ' 

It is the beet bell, 
ever made for all purpoM- 
es. Much Cheaper aiitl 
Stronger than Leather, 
Tlioroughly, Waterproof, 
and not, anected by tem- 
perature. clings well to 
the pulleys, runs true, 
and can be made any 
leugth without joints. 

This Series of Belting 
(m emrmhxg) was 
Tilled in One Onier to 
Messrs. John Croenlvy 
And Sons, Halifax, May 
1, 1880, and oontiimes to 
give entire satisfaction. 

unna. • soporiorlty ow le^er IWtJ in every particular ; its coat 

ra3^SlSS‘SKS,‘!*;i^S' 'Sl.'&sisn; 



it vuA,w u ywiHM iiappTOoner^4;»aa^^ eoadWy bea qmsi 

A aWWtgiyjHAL tuAEAWIEE OlVav WXEa avSKT WiiW JXUSV1VO BEbV. 


ouva 


Batentee and Mauafactureiv 
IdDf Qsmsr VhlmnsNftiirwt, 


WO^JfS^ toroiTj 
^ and 


iBtt,*-"' O.8.*. 
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THB INDIAN ^Omcm/rUBlST. 


IdM of BUtmen. 


188S. 


lOB wmxs DIKBpr uti SOBZ GAKAL. 


Oit^ qf Mtmchetieifr 
Oity (if OuHhagt 
Ci^ (/ Oanttrbury 
OUy qf Venice 
CfUlf tf Lcmdw 
Oiiy €(f JPciit^rffh 
qf Kkioa 
CUy qf Affra 
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TO TUB EDITOR. 

Sm,— Hitherto no college or school, where the allied sciences arc 
taught, has made, in connection with the nnivorsitieB, provision 
for conferring distinctions and honours to their different grades of 
students. To my mind this should, for progress, be made as 
early as practicable. Now university certificates and titles, hither- 
to unknown and uncoinod by tho university members, should be 
coined, established, and conferred. There need bo only one 
certificate, that of the LicentiaLc qflhe Allied Scwuces, to be confer* 
red on students who have finished three years* course of the School 
Department ; three College Department titles, viz,, B.A. Sc., 
Bachcltfr of Allied Sciences, to bo conferred on students who have 
finished tho first two years’ course in the College Department ; 
M.A. So,, Master qf AllUd Sciences, on finishing tho next two 
years’ college course, and D.A. Sc„ Doctor of Allied Sciences, 
on finishing the last year college course :--altogetber eight years* 
oourso— three years in the School Department, and five years in the 
College. Only students (candidates) sufficiently advanced in Snglish 
literature, or literature belonging to any other language as applied 
to other countries where English is not the national or country’s 
language, to be able to understand science, should be eligible for 
admission in tho last class of the schoo 1 department. If candidates 
have received a oourso in some college of general onltnre up to tho 
end of the second university certificate known os Licentiate in Arts, 
they should he considered eligible for admiulon in the last class 
of the school department. 

The real reason of, hitherto, no oertifioatet and titles conferred 
by the universities on the students of allied sciences is the ignor- 
anco of the great Importance of tho science of plant*oultare by 
tho university syndlcatoa and faculties in all parts of tho world ; 
ospooially this is applicable to India. On the subject of certificates 
and titles herein referred to, the students of the Sydapet 
School of Agi'icultiiro in Madras applied to the Madras Government, 
which application proved futile, owing to two causes : the first is 
that described above, and the socond is that the students (School 
of Agriculture) being wanting in sufiicient learning to deserve 
university certificates and titles. 

Since tho coarse now in vogue for the tuition in the allied sciences 
is both meagre and defective (because no proper encouragement 
is in store for the students), reformation of tho existing state of 
things assumes paramount importanoe. I will record my views on 
the subject os dmribed nnder 

The existing CoUegos and Schools of Agriculture, Forestry, 
Medicine, and Enginesring, also VeAorinary (wherever exisiiiig). 
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bat Ukj& aiMemia in buui, a mattaif of alow |>roceA Tbo | 
tboa prindpaily xmd were ooffeo palp, al m4ily ] 
aubstaxtoe in ottrogttxbofl xxmtter, g«inL &e., bat 
poor in miaariU xoatUr ^ ooooiattt oakOt a subit«m wiore 
ld|{bly oitroganocvif tmtaipiiig aogar and gum, bat atwpoorer in 
adixeral matter, aud oaater oako, oven more highly tiifcogenoua, 
imdpoor in mhiaral matter : thm with ordinary f^eld and 
iftabie oompoflte were the egente thMy and we think now, much 
i^ogae. They were, we know, long before the advent of the 
and for a long time afterw^a^de, lavishly applied. It 
iff true that some phyateramore enlightend and more persevering 
than others, did at intervals apply bone-dust, and like subatances, 
bat these men were few in number, and it is questionable 
whether, in the presence of an ezoeaa of organic matter, 
abffoirption of the easentialB applied could have gone on to any 
appreciable extent Given, then, these ciroumstauoes preceding 
and following the disease, wo have not far to seek for its origin. 
That the disoAso has not succumbed to topical remedies calls 
for no surprise. The Gtermaue, with all their power and ^lat 
of victory, could not reduce Metz ; the French succumbed to 
that power which no life can wlthstand^-etarvation. So most 
hemileia. And surely as the conditions which gave origin to it 
remain, os surely will it continue to grow. No matter how 
much of the fully developed fungi we may kill, we are not one 
st^ forward: our attention must therefore be directed to 
cutting off its supports. This we say after a matured practical 
study of the disease, and subsequent consideration of the 
numerous views regarding it, expressed in that eminently 
practical organ, the Ceylon Observer. We have looked on for 
many years, hesitating to add to conflicting current opinion, but 
as the disease affects us in South India, we can no longer keep 
in reserve our privilege to speak. We repeat, then, that it ap- 
pears clear to us that if we are ever to succeed in mastering the 
plague, wo must give our beat attention to fundamentals, 
and that our first duty in this direction will be to destroy the 
conditions essential to its development, the fimt step tow^ds 
which will be the abandonment of the use of the higldy 
nitrogeniaed fertilisers mentioned. Next, we must endeavour 


coffee at this time was perfectly sound, we would why the 
spores of ^ kmer luilgi« such as ' which Jt' may huv^ 
sprung, ^ not in emflier times find on it a congenial soil, jt 
might be here answered that the primary form had only at f hi, 
time sprung from something dae, that it was the result of the 
blending of several heretofore known fungi under peculiar 
conditions, in the humid depths of the forest, and that when the 
dry season came round, the spmres of this new creation were 
projected into the atmos|fl!fcm, and OhOso as their habitat, coffee. 
We say again, however, that had the sap of the at thin 

time been healthy, no form of lower vegetable life cduld luiv > 
germinated therein. Whether or not, however, the disease fnui 
its origin in this way, or whether of primordial growth when fij^t 
seen, is a matter of little oonse^ence, for the remedy would m 
either case be the same. Mr. Oarrutbera, concluding his rc>. 
marks on the wheat pest, says ; — From the history of the 
fungus, it is manifest that at no stage is it under our. control, 
and though we can take steps which may prevent at different 
stages the unnecessary increase of the spores, we must be 
baffled in any attempt to prevent the appearance of the diaeatfe, 
whether in the met or mildew stc$gc. We take objection to this 
concluMon, because wo do not believe that fungi can come into 
existence, or thrive elsewhere than in unhealthy places ; thoii 
habitat is the morass and the swamp, the interior of foro«»tx, 
badly drained fields, sewers, cesspools, and places where the full 
influence of the sun and the atmosphere is not felt. They are * 
as surely the result of a bad state of things, agriculturally, 
as are typhoid and malaria, from a sanitary point of view, 
and presumably like these latter may, if we go tJie 
right way about it, l]^ stamped out. It is to be regretted that 
Governments have neglected to apply the resources for tlic 
discovery of causes and the means of removing them, which the 
knowledge of our tim^ renders possible. Contented with various 
curious discoveries, they do not seem to realise that certain 
changes and deteriorations in important staples are, bad thougli 
they be, but indications of greater mischief. Docs the stu^ 
of coffee disease lie outside tbe duties of Agricultural Depaw- 
ments 1 


to discover by examination of plants which have not been 
affected, that is, plants giown where the disease is as yet 
unknown, the characteristics of truly healthy sap, to get, in 
fact, at its exact constituents, so that we may compare it with 
that peculiar to diseased conditions, and so be able to judge 
when we have brought it to a a healthy state ; and when at 
any future time like indications of disease occur, wo may know 
in what way we have deviated from necessary conditions. 
Judging from the agreement in certain essential effects, brought 
about by the combined action of auxiliary remedies, such as 
carbolic acid, sulphur, &o., with tonic treatment, we are sanguine 
that the same treatment, after we have completely mthdrawn ike 
etui infiitenoee ^ne7itio}ied, would, if universally adiiptod, free us 
from the i>est But we emphatically say that even should 
we discover a specific, which would penetrate into every fibre of 
the plant, and so desU’oy every spore, the disease, unless 
we ore prepared to use the remedy in perpetuity, would re- 
appear with as great virulence as ever. We must adopt measures 
to prevent further growth, and this we can only do by with- 
drawing the essentials to growth, and withholding the same for 
a considerable time from the soil In the Journal ofthe Agricul- 
tural and Hortioultursl Society of India (Vol. VII, Part I) 
three is a reprint of an excellent paper by Mri Carruthors, P.R.S., 
in which it is fairly demonstrated tliat wheat mildew and rust 
are one and the some fungus in different stages of development, 
and that a still earlier stage exists in the shape of the acidium 
on the leaf of the barberry. From this it might bo reasonably 
inferred that hemileia, phylloxeia, and sudi like pests are also 
higher forms of other fungi. Bearing in mind t he relation- 
ship of hemileia to common mould, we would to a certain 
extent be inclined to favour this view, especially knowing as we 
do that the forests in the vicinity of Madulaima, where 
h emileia was first seen, abound at certain seasons in low forma 
<4 vegetation. But, we argue, such were not new, and that 
had ^e coffee first affected not offered a ready nidus by reason 
M i^ diseaeed condition for the spores of these lower forms of 
longbffMntingit to havh originW in this way, we should 
neverhit^ ite«rd4ff tite If it is contended that ^ 


THE IMPROVEMENT OP INDIAN AGRICULTURE. 

L ast year, amidst a great flourish of trumpets, Mr. Buck 
published a resolution of the Supreme Government on the 
organisation of Agricultural Departments in the vai-ious pro* 
vinces. It contained a number of statements which no one 
could dispute, and pointed out how it is incumbent on tlie 
State to do all it can in India to promote progress in agricul- 
tural matters ; it also contained many statements, such as that, 
for instance, regarding the necessity of deferring action until 
more information has been collected regarding the condition of 
the country and the people, Which ore not only incorrect, btjt 
very misleading. Half-a-century and more of rule has put tb« 
Government of this country in the possession of auffloient facta, 
if only tJtey would read them rightly y to guide its action in pro- 
moting agricultural reform. Tliere is also the experience of the 
methods adopted in all parts of the civilized world from Great 
Britain to Japan, to show them how/ to proceed. However, 
our rulers have preferred to proceed in a slow hwuiner, and 
it will be useful to see what is being done. 

The main idea evolved in Mr. Buek^s resolutkm was the 
combination of the work of revenue sstti^ent and agricul- 
tural improvement in one d^iartment. Ibis of course is a 
most ill-advised course, b^use it will catise all the efforts for 
improvement wliich may bo made, to be looked upon by the 
ryots ns so many endeavours to find excuses for increasing the 
land rent Very little experience is necessary to make any one 
aware of the fact that the ryots loojc with Suspicion on all efforts 
promoted by their landloird ^e ^te) to bring about on 
increased rate of production Irom ihelkQffj ho matter h^w truly 
disinterested the views of the GovenmMBt may vMly bt. 
What, then, will be the ideas of the lyots when they see the 
seif-satne ofihiers, whd are engaged in fixing the rent, doing all 
they can to induce them to improve their systems of husbandry, 
and thereby give an excuse—as the ryot will believe— for 111 - 
creasing^that rent ? Ibe idea has, however, been accepted by 
looiteot tite locMOovenmmhtei wid it being earried but, but 
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ly littli w b <t^ It will b« w«ll to 

, wliat l« in A<»! ttw whwo <^(inlt!iral 

provement haabitliertoroo^Min^^ Attention*-^.; Hndras 
d the jr>Wt Frovinoen. The formw province ha^ for njany 
arsnowhi^ ihite i^oe a q[>e^ trained agriouittiral 
pert) and under him She mahitained an experimental farm 
which manir neefn) inVeitigtatioiia have been Carried 
ii ; it baa also for the pant six or eevOn yearn been 
pportlj^v nn AifHcnltnnd Ckdlege, which haa been doing 
^ 19 ^ under oonalderable dieadvantagea. This work 
yi begun to aho^ algna that it ii having effect in the 
^utbem preaidenpy) aa we have recently heard of native 
3 ntlemetf) owners of laigO properly) taking to agricultural 
ursoitS) adopting improved implements of husbandry) 
id employing the trained men turned out by the Madm 
x)llege as their manageti. We cannot think, however, that 
early as mnoh has been, or is being, done in Madras as the 
leans at the dkpoial of the local Government would admit 
f. It . is very probable that Mr. Robertson has been 
rippled in his effoiis by wont of support from hla superiors, 
ar we find frequently in his reports references to sobetnes 
or extm^g hia work, but in after years no further reference 
0 them. It is a great pity that the Madras Government do 
lot see their way to extend the Tjjork of its agricultural 
>fficers/of which they now have two highly trained and of 
lonaiderable experience in India, and they must, amongst the 
net! who have been educated in their Agricultural College, 
lavo abundant material for widely extended operations, 
i^r. Robertson waa not long since appointed Agricultural 
Keporter to his Government, whatever that may mean, 
ind it was then' stated that he was to report on the whole 
of the Madras Presidency with a vieHr to devising means 
'or dealing with it agriculturally so aa to avert famine. 
No doubt the work could not be put into better hands, but 
how one man was to be able to perform it in the ordinary 
cQui-se of an official life in this couutry does not seem to have 
htnick the person who proposed it : it is in fact impossible ; 
and made the more so as Mr. Robertson was to carry out the 
duty in addition to all those he has heretofore performed, and 
which for eight or nine mouths in the year tie him to his head- 
quarters at the Agricultural College. 

At the same time that the extension of Mr. Robertson's 
duties was made, the Madras Government appointed its 
Pii-ector of Revenue Settlements to be Director of Agricul- 
ture. What the value of this step may be it is difficult to 
Burmise. We have already indicated the evils likely to 
result therefrom. The able officer whq is appointed to fill this 
])08t is probably, like his companions in the l^veuue Depai’tment, 
as innocent of agnculkiral knowledge as a new-born babe, and 
there are signs of his already having “ put hia foot in it,” if 
we are to believe the Madras papers ; whilst we also see tliat 
not long ago the Madras Board of Revenue wanted Mr. Benson, 
when acting forhii superior dming an absence on furlough, to 
rovert to the old exploded idea of endeavouring to teach the 
adult ryots by means of a commercial farm conducted by 
Government This last Idea shows that although in many 
ways the epithet ” benighted ” Is inapplicable to Madras, in 
things agrlcaHuwd it is benighted enough and we fear that the 
newly appointed Director of Agriculture may, like so many 
others who have dot tidied the subject thoroughly, be led 
' ‘^ay by idaoiible arguments, and foi’ce on hia department an 
incubta which we are glad Mr. Buck had the clear-sightedness 
to relieve the operutionfii of the N.-W. AgrioultunU Department 
from, whilst he was directing them. Besides its direct agri- 
cultural Operations, to which we have referred, the Miwlraa 
Government are forn^ a strong veterinary department, which 
will combat and endakvonr im suppress cattle-disease. These 
operations cannot fail to do great good to the country, but unti’ 
our h^ejfjocks aro be^ fed and cared for, tremendous losses 
must frequently take phme amongst them. 

Turning now to the N!^. B., tixe only other province which 
has as yet made any rhai professio& of work in this line, whai 
do we find t— A department called that of ^ Agriculture and 
^msMWiyand devoted almost entirely to the ooBecUoii of 
«t fmi mmt nAonBmtM 


't vere tiuMed otri' ti ' d 

landlo^ fat 8ar^ ulmMt wtely m 0^nair 

m«nt ia%ht, fae fulfilling ii glhtS! iMk, Boidn 

his, the Hpaftmant has an Engineer officer endeavonring ^ 
find'a wiKto onro rilie ilia caused hy the mistakee of 
f fotmtmiaghiMW, m, the effect of nk. Agiikia, Ihe 

Oawo|ka*e fam on which M Fuller W been doing i^ g^ 
Eric as Could be^ expected on so badly setecM a 
umpingtoocmclnaionson altogether insuffident data* m 
also to be expected Irotn an amateur, EipeVts are fial^ 
inough to this mistake, but when amateurs are taken with an 
dea, it ttsuMIy carries them away. « Nitrogen ” is no douU 
an element which is very easily exhausted, but to make it a 
password on the strength of a few isolated experiments is a 
gross blunder. On this farm, we were led by the last report of 
the Director to believe that a college, something similar to that 
,t Madras, waa going to be staptedi The idea was under die- 
iusrion in December 1881, and the Director stated Mr. 
S. Hill was to be the Principal of the College j that gentleman la 
now going home, so we must believe that the plan has broken 
down, whether from differences of opinibn between Mr. Buck 
mdthelocallights, or from’ an Ill-advised refusal of wnctiou 
!rom the Secretary of State, it does not matter much, Us, what- 
jver the cause, the occurrence is most lamentable, and coming 
just as the department was apparently taking a new departure 
n a right direction, will be regretted by all who have the 
intereate of Indian agriculture at heart. 

In the other provinces of the Empire, very little has yet been 
done. In Bombay there is an agricultural class in connection 
with the College of Science at Poona, but it is not doing much, 
nor can it be expected to, unless placed on a film and efficient 
footing. Perhaps Mr. 025anne will be able to do something 
when he returns to India after his study at Cironcester. In 
the Central Provinces, Mr. Fuller is doubtlass infusing his 
energy into the operations of the local authorities, and we only 
hope that he will be able to do something satisfa^ry with the 
Nagpore farm. In Bengal, the Lieutenaut-Govenior goes on 
throwing away large sums of money in sending young men to 
I Cirencester, who, on their retuni crammed with book know- 
ledge (for we are credibly informed that at Cirencester the 
Bengal students ai^e of no use outside the College) will have to 
8i)end two or three years in learning bow to apply what they have 
I learnt in England to Indian conditions before they will be of 
I any use. The money spent on these scholambips {something 
like i900 a year) would educate about 40 or 50 students at the 
Madras College, where the students, in addition to obtaining a 
very simUar theorotical knowledge to that gained at 
Cirencester, would have seen it applied to Indian conditions, 
and so have been, at the end of their studies, much better fitted 
for immediate service. What the Bengal Government is going 
to do with its students when they they return from England, 
as two shortly will, has not yet been announced. In Buimah,* 
Assam, and the Punjab, officers have been appointed in ac- 
cordance with Mr. Buck’s resolution, but it does not seem that 
they know very well what their duties are or may be. In fact) 
the whole question of the organisation and duties of these new 
* Agricultural Departments requires overhauling, and the 
details worked out by specially qualified pewotts. It 
I is very easy to sketch out a general scheme for anything) 
but we hope that the local officers appoiated under Mn 
Buck will be able to work out thoroughly practical methods 
for attaining ends which it professes to have in view— the iin» 
provement of Indian agriculture. 


THE BENGAL AGRICULTURAL SCHOURSHIPS. 

I N a separate article, we have summarised briefly what is 
being done in India for agriculture by that reatwchated 
gemini of a department, the Revenue and Agriculture. We 
have stated our conviction that the combination of revenue 
and agricuitoral duties assumed by the department or rather 
the im{>Qsing of some of ibe work of the depai'tsient on 
rovfnnooffioe»)thiii Identify tbfpmmfix 

Uw rtveirae) with aluosievetytMog 




to furoctiwB^ dirtn«, 

ai^ io tiverj 1^; 

proyatteff^ pit^posed by ; $ximin$ten4 

o( a^prioattuirai, ipafeei^ j' iret»r(Uxvi,it We Ud 

ui||^ |wro|Hjd iK> tte mtrfaAe p<?p- 

1^ ^ irf eq^oare iuid raond lude8» 

aw oM^i^r the du^teent fcom ii^ highest to ite laweet 
gr^ee^ i^t otd^ miff a «taad|^ detenidtied reeittanoe to the 
plapis ft the Agricoltuml PeiNiurtmeot 

be ep axDot^s the peaeautry^ all the more steady and 
beoaoee seemjhig^y aoqniesceat, bat well-ineaning- 
meh/fttUo! theoi7y]Emdy it may be^ orammed viththe 
lajMt ^d moet advano^ text books and soientidc treatises^ 
will wotk misohief almost irreparable, and air their ^ede in 
resolatipnB tmd luid before a wondering imaantry, who 

wi^'hetes^ Jook on, and if they do not laugh at the ioM when 
bni la turned) will wonder what it all means. The very 
eobeien^ agn^ltural sobdlarshipa instituted during the time 
£& Aal^ey JSden ruled Bengal, and eince then further 


lo.tteifay 1 

-aim for tin ' 

ir6|4 (rftiiifir ^ nwtmi vafki «na wit* 

»(fos^'«R4iWtiHwi ,-1 .,Xe.«fa|ait «>, tlwa 

trainee! 

On num, 

^,^e pegfn tWf ventured to 

eouns^l the X^l^al.i^IjoealCH^^ egricnl* 

tttial ; but itis problab^ paH of 4h^ du^ of a publ|||ouraal 
to taa^ Indian depm^onts ^yeiv wprk^ and . show them how to 
effect It bwt It d^^hdweveir^ seem ^ us that there ia a 
groM and unjustifiable waste oi mmiey in foqnding each 
dob scholmidi4>e as th^ of in t^e whole pro- 

vinoe, there is searcely a pii» spent in legitjbnate effort to 
teaich the pewanUy, <n inpcnhi^ jiet>prieti^ 13^ ^th ideas 
on agriculture other than those wh^ t&^lr fatben 

have followed with unvarying, ^utihe ^ a|^ mere 
playing at agriculture^ is wasteful and-dtSfiP^iceful^ and the 
sooner it is ended tlm battier. 


deyehnsHlt are» we venture to afilrmt better fitted for a people 
oen^snm in advance \<ff the average Indian peasantry. What 
eonnktion tbmre is between mere power of cramming the con« 
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tmxts of books for the purpoee of disgorging them at examina* 
tioasi and an intelligent study and practical acquaintance with 
thevmioas operations implied in rural life in India, is pro- 
bably knovm best to the well-meaning, men who planned the 
filengal Agricultural scholarships. We venture tlie opinion 
t£(at is scarcely a student at Cirencester College who at 
a ppm , could ,not perform every single manual operation 
nfifwmT! on ai| IJugl^h fann— from cleaning a byre to buying 
of fellmg % pig M a market } who could not plough and trench 
with more or less skilh To place men 
of th^‘s(;an|pJn the* same category witli the contemptible men 
of broks and examinations sent to CHrencester irqm Bengal, men 
who lu^ver twisted the tail of bullock, or carried a plough on 
their thoulden unless by proxy, is to insult the foimm*, and to 
expect from the closet student the knowledge of the practical 
qf the world. We do not by any meaus undervalue 
intellectual training and knowledge derived from books, but we 
hold that the qualities most im}>eratively desirable in all who 
aspire to become leader and teachei's of agriculture in India, 
are tjm power of accurate observation atid of exhaustive 
eX^rhnent, based on a practical acquaiutaoiqe with the whole 
details of <^'unt)tural and rural life in India. To confer 
such rich scUolavsUii^s as those of Bengal pn clever book- 
men,- distinguished uuivyi'Hity students who- have shown no 
apMtqdp -fori or k^nowledge of, the work of an ordinary ryot, 
wiio prpbably, could not d>stliigukli one crop from another 
if a^ke^ ^ pmnt out one or otjier as they stood in the 
fipldi and whose ignorance of things agricultural is contemptibly 
conspmuotui, is, to my the least of it, astounding. We 
are prepared to lioU; that of all places in the world least 
suitable for the teachiug of Indian students of agriculture, 
Cirences^r is the woiyt. The class of students mainly found at 
pireuoester are co^K>8ed of the sons of wealthy farmers, 
lani-owueni, and it may be younger sous of the uobiUty, a fair 
pn»portipn of whom, as in most educational establishments, 
attend^ t>y t^e sons of the wealthier classes England, are, 
to the Iq^t of it, not absorbingly devoted to study. 
Luxury, leisure, and lectori are not the best preparation for 
the study of Indian agricultu^. Indeed, it seems to us a 
gi^ waste of public money to send these clever Indian young 
men to Cirencester, to acquire a more or leas thin English 
veu^rr pa^'rotrlike knowledge of croj)s, rotation, soluble 
phbspliate, manuring, form machinery, and costly English and 
Continental methods of wofktrtg ahd winning crops in order 
tp to India, and imprem these aud suoh-liko theoretical 

teephwgs on Indian ryinta, whose whole houBehold,* . farm 
ms&malai, a|wi labpurem epuW live for a week on what it cost 
hgt^uHural soholigr fior a gasiie at bifilards in 
^ We aid^ Um OoveiOhueifttof Bengal Whatsit elects 
lehoUas ^who are now behig steadily 
7 vfhal^^ have any of them 


fpHE yeUow paafqabtft, “ Indian Wheat-fie»^ 
iX baa been much honour^ It hns been 

noticed in jbhe bu<^Qt, imd has reoepdy formed the text of 
a letter firbifi the Siiigal Chamber of Commerce to Govern- 
ment. Ah'4 iboPhtkfns'sPjme vefy uaeftil statistics. It is, 
however, dilifi^dd by lumah high^ sPOgonOd cHtloiabis of a 
not very ptDfOuiia boH; afid ii^OW dtatruotlve thdn coii- ■ 
structive in itST' tdhdfphofeg. Nbr is It alimyu abourate. - 
And this lastls a^elious defilet 

At page 20^ we fiiid-^” Tfeeddwest rates ever sanctioned 
“ for the carriage of graiw by rail are on the Punjab Rail : 
“ ways, m (l-7th pie per maund per mile) 0*746 shiRings | 

* per quarter per 100 mRes, . . . and ore considered to | 

‘ bp so probably; unremuimrative that the present nerve- . 

* loss management of the lines have' never given the public 
‘the t^vantage of them. But all thcaamc, wo. must not * 
’* withliold our admiration for thp enterprising and far- j 
‘sighted policy of the Board of Directors of the Siud, [ 
‘ Pupjab, and Delhi Railway, Ac., Ac.** This is eloquent = 

enough. But it is uaofovtnnately not in aooordanPe with [ 
facts. At certain seasons of tbs yeor^the rate mentioned, ‘ 
1-7 th pie, exists, and tl^ public has advantage of it on both 
the East Indian and Oudh and Rehilkund RaRwaya 
Videri has, for so many years, been the poliey of 

the Punjab, that it is not surprising that oth^s act whilo 
the Puiy^^b only legislate^ The point is,* however, whether 
1-7 th pie, which is equivfident to pne-half penny a ton per 
mile, is not too high. That lower rates than are at present 
quoted could be given to the public seems to be 
undoubted from the foflbwing obmsji^i^tion. Official 
returns show that on the' East Indian wiulway the average 
cost of moving one ton one mde is pies 2*34, and tho 
average profit pies 4*09. In other w0«^ there is a profit 
of about 200 ^r cent, which leaves a large margin for a 
reduction of the avera^ rate on tbe railway. If railway 
managers could only be brought to understand that a low 
rate and a wide puldio is the most profitablefotm of biiBi- 
ness in railways as in other traimaotioim, what a^irevolution 
in things there would be, and how rapidly the pubUo which 
pavs the railways would increase in a4;pa. 

We are entirely with the aulior of the pamphlet in 
his main object — the reduction 6f rates, we d^bt if 
he is right in his denunciation Of extravagance on Indian 
lines. We believe that they arc genbrcdly managed eoono- 
luioally. We have never seen a obmparlson made with 
Amerioan railways} but one wiih'HEmlliffi railwc^ was 
in favour of the Indian oouglrtiB. jlbwevor' th& may 
be, the eoonmnies wbioh could be en^esd would probably 
not be very great, and, with jMfits 2l00 per (MM^dom^ost 
of carriage, do not require to be madq on- the East In* 
diaa, at least befiare the e^rimprtfc of Ipvter rates, could 
be introduced. Oh other lines, portieulaa^ on the Punjab 
line, the msjtgin is smaller, put ought to bp little 
alarm in hiding the. exj^nmant an/whi^rsi all. 

esod inidl fiivmatf of ^ and furge 

saiSit > ' 
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ihismtter. If privAto eBterprise <*mnot be enqow^gtQ 
withQB* ajiMhtorotti raaotaon oftiiui*ort, It Is e queition 
it sboold aot’be itoiideatd tn &Toar of aome other 

flrat olgeot o! ft® initer of th® pamphlet ia 
the rflduotion of ratea, -thta-haa our entire aympathy. So 
btf A? W «t^oj» of 

the riSwiBFHl^ , W ,W iw®or woujd a«te« 
cepltililWMlwilW^ofi^ o^ produotiTO worhs, 

two Mllqna, M' womd^^ the oquiTalant capital of 50 
maiioMWtwac^ aftOOO mH®® of railway m 7 years, 
this qneation of papital&ation is not new. It waa, we 
belieT®. auhfflitted to the Secretary of State, and vetoed. 
But, suppoaipg that it . should, be permitted, we think the 
euthorof the y^pw patnphlet js goiiig rather too fast. 
The sudden opiutruotidn of 20,0,00. miles of railway would 
seriously derange the prodtto® and labour market, raising 
1 materiafly both th® oeat of work on ^he line and the .pnoe 
j of ironpwbed in It About 12 years ago, as is well known, 

? the very rapid extension of railways in America bad this 
' effectr-maWog .the Munea <rf;fingUsh iron and poal 
masters, aad vasw iwreasipg the cost of both.mlneral^ to 
the huunr of raUwMrs.both worhmg and under ponitruotion. 
Perhaptoowever, the writer is ^laaklng hyperhoUoally j 
and that some more rapid rate pf progress is needed, we 
readily admit And hot only .» i*® desirable in Indian 
agrioultural, but , in Indian , njimvriaoturing, interests also, 
if it were Oflrtata that rmlways would be rapidly extended, 
it would pay capitalists to' set up in India iron-works on 
a scale of sumoient magnitude to, make such ooncoms pro- 
fitable. Cpuld not the Secretary .of, State be induced to 
permit partial oapitalisation of the two millions J If, for 
instance, so much of it were capitalised as to produce 10 
instead of 60 nhUiops, a grept deal might be done which is 
now impossible. 

The author of the pamphlet ia hard npon Goverument 
as finaneiors, but he surely faUs into a fallacy himself. ^ In 
dispuBsing oapitalisation hs . says-— “ And a^ to inorpasing 
“ the amount, of sterUng debt, that b^te tunr of the Indian 
“ financier, npthing would be easier tlnm to arrange that 
“ the, gnarantse was to bo given to the Qompany, not on the 
“ amount of stsjrlipg lodged, in the, treasury at home, but 
“ on the amount of ruppps lodged In the treasuries in India. 

“ This simple anwigemppt wonld turn the whole into a 
“rupee ^loan.” Quite, true ; but what is the advantage of 
a rupee loan? The noiv of the Indian finanoior in 
tesppp,t of Bitsrliog ,dpbtjis not the sterling, but the loss on 
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exciup^o. But how does n tupeo loan wmovo this loss t 
It of lOOttrso .oai^ot do holders of stock are 

ia ,Iadia^ Bpoad the dividend here. But the eBjmenco 
of railway uadfeokiy^gs ib ^geumt this. The shareholders 
are all with, an too i^ignincant to be 

of oojageq^iifiQe. result is. that thjS divideudj even wheu 
paid in -jfedia, is ^wtted to |lugl^ ; there is, con- 
seque^tly, , lepn^et^tinn §Mr,geld, ai4 the silver is depreoiated. 
It .is tin^e ^ Being paid up, the con- 

trary operation tcdcee place, then worn is a comwti- 
tion fpr and it.is appwia^. But this is merov a 
tcmpoiury alleviation We do not think, t^i^fpre, that 
the author ^ the paiji^pW®*^ luw here given financiers any 
useful euggeetjbn. . 

What pe saya about gui^antiees is more, to the point, 
Aflit is ,. now uadoiiht^ railways, taken 

together, on lilw . whole, a guarantee is no extravagance; 

but on thfl oontraxyrlf it,teudato attract capital not othoi’- 
wifs .phbunable, xt is e^trexpely usefuL And , if private 
enterprise is to have the oyster, ,and Government only the 

sheUsptheaycrageretmrns mi^beredueiei and guaro^ea 

of a nature, tp a5it|wl oapittfifts .jaecpiue^ impossible. T^t 
p^^te isutiirorlse msy, tiwefore, be u^urions to the 
coiwi^,.hE:&^ pro6^?;ll|^sre,l^^ made away with, 

^e^ 0 hard en 


Madras, which idlm for eight and wor. 


mentiopedl 31xe truth is, thafcid 

roys iM Oev^nua^ these things UMiil ahd ^ tp ^ 

etpeoiiSj ixitixe East The immsarks^ 

seem % us fio be too aweepiag, 

we nt^ ^ that the def^ement of 

seems to lis a Staton extravaganoe, espeoialSy ae. ^'w 

intexior aifeagiibmts of the bailding 

thaa temefly® The author also must live in fe^ '‘4ltt|b 

pkcei^ lt his ohuprasseet get Bs. 84 a^year. U*ueMy^l% 

reoeire B& very brilliant isiipehd. ^ ' 

He eomphdhS ^thit pne miBion is sjimt upon 
tive military exjNwdlture. But how ls this to be 
3o long as ^ere mustbe an armvi there muft -be Imlldkegs. 
^6 army, though unproduotive its^, medoes possible heehil 
production on the ^tt of others, opd is,dn the prSeefit 
state of the world, we feiw, a xs^ssity* 

The author is appai^ntly astbmg advocate for UtdfbiVd% 
of gauge. This fighting for standai^' hde 
seemed to us amkiteAe in India, dt may have^ heeiA^ih 
error to constrnct tho Bajpootaxxa line >4>n ^the metvvgie|e. 
It would have been a far greater error to MMitrajet file 
MuttrsHilaltraas railwc^ oa a gauge of 0 ieet B^ioSkea 

In his oontrast of America $id he ^)eil?sSimit^of 
si^t the fact. that Amarioans am wxBmgto.&wentimtShe 
railways of Amerio^ but thattindians are not (ps^ed lio 
invest in Indian railways* 

Mr. Grant White, who, as an American, mey be^oppASed 
not ,to be prejudfoed against ,his country, obnaid6|«4hat 
l^li^ raUwaySy.in .the matter orpawefl^tmvelB^ At 
all events, are to be preferred to Am«'ioan* fiTor* are ;Ame- 
rioan railways always maui^ ferthe sbsteholdaraand.tlie 
public, but for speoolative ringermso ^that the f policy 
employed cannot always be safdy j^pealed<to. *HThe 
pifolic,” said Vmxderbilt tet^, in reply to a remojustwooe 
agaixxstsome polioy of his, *Vthe publio be damned*^' 


THE JUTE INDUBTRY. 


T O those people who are under the Irnpi^mlmx tbsHhe j^* 
sent exceptionally good times in the jute manufeettiHi^ 
industry here are likely to be permaaen^ a word ^ wamitig 
at this moment may not be ait^ether inopportune/ At the 
outset, we would remind our readers that there^le^Aot^ 
place besides Calcutta where jute manufeetiktes 
long before many of our Bengal mills were in etiitenoe-^n 
ancient town fuU of wealthy and enterprising tTrtifew, 
are not likely to let the business slip though their foigurs, 
without making a strong effort to retain iWwe all(edw^‘to 
Dundee. Dundee, as mofst of our readers - era duubt}ess 
aware, has been the seat <ff theju^ mauufeoturlng.mdue^ 
fh>m the commenoemeut : it has the .finest jute n^;, in 
existence, and the experience of .the wist capable asri.pm^th 
cal men in the trade. For some years past, xmtil 
recently, competition between D.uudce ..and Calcutta ^^wps 
very keen, and though Calcutta has wrested many, 
from its older rival, the oomp«titm;W)ftS vejy lOlpee, 
many a company hereihad .almost bltten.thed^WtjeAe 
game was sopredfor Oefoutta. But. th<mgh; Cafouttaibos 
the advantage in many respeotaof Dundee, ,tbat Adyautpe 
is, in our opinion, only felt when .profits ,are at A^imuu- 
mum ; ax«i when, as injihe pastyeari^xmlls. ,ayc 
30 per cent and mure, jOuuuee caufw 


30 per cent and mure, we . I3uu4^ (Wfw 

hold her own. 

Advices from Dundee intimate that a change .fias ppme 
over the State of the jufe trade, durmg the PWt few mauths, 
shown not only by the full empfoymw^ AUd xufxr^^ 
wages giveu to the working, classes, but,m):^vtba,4;eH» 
iug andexteusfonof mills.aud.t^tpries,^ 


were re-opened, Sip most ; jijei^ 

Spinning Company, the Grove MjB, the. , WoriM^ 


Spinning company, the Gpve MjB, ^Ife. 
the Westiield befidesmany additions heujg 

made by the firmA The i<W<Mer in arpoeut 

arti<^ says “ Tbeyeispfenty pf,,eyid®AP? W 
daerion ^ behig 

T^m« Are hflinff here and 

wblob ^ve bwa some time siauaibg are nosr, or wO 



topSrtiB^WMi^ <iShg^mBi» 

tsm!^iiof^$l^ tb0 A^re^watof fiMriinii auntlf «worfwi« 
»0W( Wff .lioge. Hw ftr prod'j^on ii ] 

jiuAififa rerwtof to be «eei^ After eo loitf aj^rlod of ^ 
di^new prodaoeri eeam enslb^ to wUdpate go^ traae, | 
m& are ovidently to be wecll prtpwed for it Up ®l now j 
th^ oaxtainly hare not rmfM much of the benefit, for ^ 
ha^e yet got thfdr deer pbrcbieee anditie j 

tlkjOad^ti^ eooouragi^ eleaient ^ 

of wilbty to ephineiEf^iihA^t^ at prOeent. The ^ 

destand^ ei^edidfy &r yiitnoii» Oontinuee very gOodi but 
whether Dcu^ of yaruaand 

lAoth.eavffioientiy to meet a further^ important iuoreaee iu 
Is questhmable* The trade is undoubtedly lavge, 
but it is no longer confined to Dundee, neither is the et- 
tennon wor£ by aw means confined to Dundee, — the 
very large increase in Calcutta should be kept steadily in 
vieWi-^<^^Md it does seem as if ths {^duetion were h^ing 
pace with :tlie inerease In consumption, if not more. While 


thopsselVQS, it, Is well to remember that its duration may 
bo mads fiMtet by an exoomve productioiL” 

In CUoutta m^tonsioas are going on by leaps andibounds ; 
tte Sooghly with dOO looms are in oourse of erection, 
m aoo an additional 200 looms to the Howrah Mills ; the 
Kankipara M«ll« with 300 looms are also under oonstruo- 
ttoiii so Is a mill of 500 looms for the Samnuggur Company. 
The Ck>Mry Jute Mills are about to put in another 74 
loome, and we suppose that the addition to the Budge* 
Budge Mjll yifWi be not less than 180 looms. Messrs. Maoneill 
and Oa are reported to be putting up a mill, and we observe 
that the Victoria Jute Company, Limited, has been floated 
in Dundee, with a capital of iC200, 000, for the purpose of 
erecting a jute manufacturing work in the neighbourhood 
of Calcutta, and carrying on the business in connection 
therewith, the Board of Direction consisting of well known 
Dundee gentlemen of long practical experience in the trade. 
Under these ciroumstanoes it would be as well if investors 
oarefhlly reviewed the situation. At the present moment, 
consequent upon the very large profit made in 1882, jute 
mUl stock is abnormally high. There is eve^ probability 
these large profits will be sustained during 1883, but 
witb the close of this year we anticipate that things will 
retmm to their normal condition, if indeed there is not 
another crisis ih the industry. It is absurd to suppose 
that the present high profits can be maintained ; at the same 
time, the jute manufacturing industry isa perfectly honest 
and legitimate one ; and if extensions ore gradually intro- 
duced, and the manufacture is conducted with the necessary 
ddll, care, and caution, a reasonable profit should always 
remain to be divided among the shareholders. 

To show how the trade has developed, we quote the fol- 
lowing from the San Francuco Commercial Herald -, — “The 
consumption of bags and bagging for the Pacific 
hse groim to such proportions as to overshadow most 
ot^r descriptions of imported merchandise in value, aud 
they ^ oonseauently becoming more a daily article of 
i^^eCuJation and investment. A few years back, and between 
_e months of September and April they were scarcely 
heaid ot vdulst now there is soarooly a day, certainly not a 
week, in any month, in which hundreds of thousands, some- 
times miilions, are not sold. As an illustration of this 
imeeulative action, a OaUfomia-atreet house, that makes 
d^ng ini jute goods a speciidity, on the Ist September 
last bought over five millions of Calcutta bags, and re-sold 
the whole in a few days at a small profit for delivery from 
Janusay to June.” large speculative transactions 

arui however, often a source of danger, as a heavy failure 
demoralises 'Aematket, as was the case a few months ago. 

The exports of power loom gunny bags to San Francisco, 
dtohug the last fbur years, were as under: 1879 — 
I8,«i»,518 i 1880—22,412,779 ; 1881^.19,227,774 ; and 
495, 380, while tiie idiipments for January 1883 
ivete no lets tW 7,620,900. It will be seen that there 
1ms been a steady ihlUng off during the last few years, 
the present year has opened weE We observe that 
tile 4 iihi{anentB to Australia are ate«idily on the increase, no 
}6sK" tiri|h 16,652,061 bs^ having been mqiorted thence 
tcatn 1682, as iiguinst 16,503,852 bags in 1681 ; 

3:&,2I00i 6SS in loSO, and 10,605,942 b^ in 1879. 

Branciiioo m the two chief pieces to 


'irhlA ‘ww -pitf -ISNiH Awt M JfMSa Msenabta to 
wnppofiai ws^^nhsmt bwMcw; Dundee in ordinal 

observe tW 

HHa hed fhw xAcnths, tjhjpmenfC of gunny bags have 
been aide Wihe Ustted Kkomm ftbm hen which in our 
optnlim Ao>pa^tbat is Ml of buBiuees 

the ssiseott^ jute has ruled cheaper b 

Lon^ than it doit to'lay H WhUh is aU in favor of 
Dundee. 


major COUSSMAKIE^S E3CPEEIMENTS. 


lyr A JOB OOUSSMdSEB’S mtperimdhhi in tussar sericulture 
SIL in the Bombay prtosldencjr have not, It appears, met with 
the success anticipated. He is about to leave India, and in 
his last report, imich has just been Submitted, he says he 
cannot recommend Qovermnent to contixiue the experi- 
m^ts, as there seems little prospect of their proving remu. 
nerative. There are thiee causes Which have led him to 
come to this conclusion. Wild silk, he says, is now 
exported very largely from China, and the price of tusser 
waste has titered fallen to la 8d per lb. in England = 
The tusser coCoOns of the presidency are also said to be i 
smaller, and contain less silk than those found in other f 
parts of India, while the expense of collecting the cocoons I 
or of rearing the worms in a litate of semi^bmestioation 
is said to be great 

During the year 1882, Major Coussmakeris collection 
amounted to 25,031 cocoons, weighing 6^1bs. Some 
cocoons which he sent home last year to Mr. Wordle to be 
sold, fetched la 3d?, per lb., and the report of the buyers 
was that the fibre these ooooons is somewhat coarser 
than most tusser wadto, and the cocoons have been opened ; 
hut this is hot a serious drawback to its spinning qualities. 
China is now sending over such large quantities that the 
price of tusser waste is very low.” In his attempts to 
increase the ske of the cocoon by importing some of the 
large variety from Sumbulpore, Yamtosa, and other places, 
Major Coussmaker has not met with success. The moths, 
he says, have paired readily, and the worms have hatched 
out, but there has been no difference in the cocoons. 
This failure to improve the breed, Major Coussmaker attri- 
butes to the climate, and perhaps, he ^ds, the difference oi 
food may be another cause. As far as quantity is conceni- 
ed, it appears the result of rearing the tusser silk-worm in 
semi-domestication is moist satisfactory. Major Coussmaker 
writes : “ I have now been able to gather within six weeks 
three cobbons per hmning foot of hedge. My first worm, 
this last season, was hatched on the 9th May, and the first 
cocoon was gathered in 32 days’ time. Of this particular 
batch of worms, 1 took careful notes; they numbered 380, 
and 347 of them Spun cocoons, commencing on 7th June 
and ending on the 24th idem. Th^ oonsumed 110 run- 
ning feet of hedge, a few feet (ff which ooxudsted of cuttings 
that had been ke^ growing for a twelve-month, but the 
greater pd.rt of their existence was spent oh a Logerstroomia 
hedge, which on the 1st May had oeen out down to 2 feet 
in height, cleared of every twig and vestige of a leaf, 
irrigated eyery third day and enclosed within tarred 
screens of split bamboo, over which a coarse cotton cover- 
ing had been stretched on rattan hoops ; as fast as this 
hedge was oaten off, it sprouted again, and by the time the 
worms had reached the ^r end, the new shoots on the first 
tree were covered with le'av^” 

Major Coussmaker tells us that in his experiments ho bus 
only attempted the collection of tusser waste, but ho 
considers it most probable that the production of perfect- 
dry cocoons ready for the reeler, or reeled raw silk, may be 
more remunerative. Major Coussmaker puts on record in 
his report some valuable infbrmafion regarding the bleach 
ing of tusser silk, which has bera plaioed at hk disposal by 
Mr. Wardle. This gentlerofm, it appears, has made oeveml 
experiments in overcoming the in tusser and 

has proved auocesifiil in his attempts, tdr. Wn^e’s 
method, which will no doubt be ^ interest to those 
interested in Hie silk industry in this country, is as 
foUowB : — Wx in water, well impregual^ Witii soft soap, 
carbonate of soda ciysttds, equal in weii^t to ohe^narter 
of the si^ to be bleaohedi and immfasing the silk, boil it 
tgs a more than Thm wash it 





It ig perflwfly dww* jwttlttteii luuroiw veiial, 

•dded A A«rf4^p»^aQoam>&ia to the iiquid 
perosi^ ^ bydrogeo* <!P it albaliafi^ pour it 

the ^ Wtil it mutely covers it The rill^ while 
imdeMoing this tro«tm«trt| muit be kept perfectly ia the 
dark, ^^tbe petoiide does not remain alkaline, a little 
more amxndnia xnt^^ bo Added. Keep the silk.ln this state 
for 24 hours, theAbeat upthe mixture tai its temperature 
readhis 120*^ W" ?bhr,, and let it remain at this heat for 
lili^rs, tdMin it tviH be found that the silk has become 
bleached* 

Although Mmor Coussmaker’s connection with these 
experiments win now ^as^ we observe that the exp^i* 
m^ts are not tube ciivtirely abandoned, as the plantatmns, 
<&o*, are to be transferred to the central jail at Yerroda, 
whom jt is probable thev may be continued, as the 
authcrkiea, according to Mcgor Coussmaker, have always 
taken an interest in them* 
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COTTON IN THE PUNJAR 


T he year 18B1-82 was on the whole a favorable one for 
cotton cultivation in the Punjab, and compared with the 
results of the two previous years, there is, during the 
period under report, a sensible increase in the area oulti- 
kted and in the outturn and value of the crop. The area 
under cotton and the outturn and value in 1881-82, com- 
pared with the results of 1879-80 and 1880-81, are as 
follows • 


ym-SQ 

1880-81 

1881-82 


Area In 
acres. 

Outturn In 
cwts. 

Value in Ks. 

806, .380 

644,483 

1,21,12,122 

761,729 

1 653,917 

1,31,08,009 

918,265 

! 787,681 

1,40,84,850 


From the above figures, it will be seen that there has 
been an increase in area of 156,636 acres, and in outturn 
133,664 owts., and in the estimated value of Ks. 16,26,781. 
Though these estimates may have been capable of im- 
provement, the Local Government considers that they may 
DO taken as a fairiy correct statement of the actual results 
of the year. The average outturn per 'a<yo for the pro- 
vince in 1881-82 wOs iBlbs. of cleaned cotton, or the 
same as for 1880-81. The district averages vary from 
2381bs. in Jullundur to 281bs. in Sirsa, where it is said 
that the crop was unusually poor owing to the heavy 
and unseasonable rain and the ^ravages of insects, Tlie 
divisional average for the 10 cotton divisions vary from 
681bs. in the Rawul Pindeo division to 1491b8. in the 
Umballa division* We observe that for some of the dis- 
tricts, the average outturn is placed very low, and in 
others very high, and it seems doubtful whether, iu these 
instances, much reliance can be placed iu the fi^ircs. The 
case of Itangra in the Jullundur division is specially noticed 
iuthe report Here the estimated out-turn per acre is 
placed at 2dlb8., and the Local Gbvornment is of opinion 
that this can bo by Uo means a correct estimate for so 
favorable a year os that under report. 

The cost of cotton cultivation per acre is given under 
the following hekds ; — 

(а) LaAds irrigated and niy^ured. 

(б) Lands irrigated but not manured, 

(c) Lands unirrigated but manured, 

\d) Lands unirrigated and unmauured. 

Under (a) the cost varied ft^om Rs. 11-11 iu Goorgaon to 
Ra 37-13-4 in Jullundur ; under (6) from Rs. 6-12 in 
Goorgaon to Bs. 80-15-6 in Jullundur j under (o) from Ea 6 
in Goorgaon to Rs. 26-16-6 in Jullundur and Umballa i 
ftnd under ((£) from Rs. 6 in Goorgaon to Rs. 1/ -11-1 1 
in Jullundur* Under all four heads, therefore, the cost of 
cultivation has been lowest in Goorgaon and highest in 
JuUundur. Here, l^ain, we notice that the authorities are 
inclined to doubt the correctness of these figures, and 
the hope is. expressed that the agricultural department 
cf ibs province, recently established, may be able in futu^ 
h> assist dis^t oi&oeri to impro^a statistics of this kind, 
1'he flvemi^ yekll and vfholeei^ prices of conen per ewb 


in ym OompeM srUih the 

yaar aroepiveu in Gne Mow^p w. . 


; T— 7— 1- 


f- M i 

1881-82. 



B. A, P. 

tL A.'r.‘ 

B. A. P. 

8. 

21 7 3 

19 7 5 

21 12 \ 

18 f 6 


The retail prices vary from Rs. 06-6 par owt ia Jhalum 
to Ra 28 per owt in Rawul Pindee, and the wholeeale 
prices from Re. 16-14-3 per owt in Rohtuk to Rs. 25^8 per 
owt in Poshawur. 

The total amount of cotton imported durij^ the year was 
68,068 owts., or 836 owts. less than the imports of tho 
previous year. In the total exports of the year, there isp 
however, a very satisfrotory increase ; the quantity exported 
amounted to 224,418 cwts., or 83,660 owts. in excess of 
exports of 1880-81. To this ittoreasc, Umballa, Jullundur, 
Goojranwala, Mooltan, and Lahore have ohlefiy 'Contributed. 
Of the total exports of 224,418 cwts., Oolcutta took 54,679 
owts., Bombay 16,089 cwts., Kerth-Wastem RrovinccB 
19,319 owts., Sukkur and Kurraohee 40,886, Bikaneer 
3,600, and Afghanistan 4,896 owts. 

The total number of looms at work in the province 
during the year 1881-82 amounted to 136,733, as compared 
with 104,366 for the year previous, the increase chiefly 
occurring in the distriota of Umballa, Robtok, Montgomery, 
Gajrat, and Hazara. 


EDITORIAL NOTES. 


W E have to acknowledge the receipt from Messrs. Robert 
Kettle and Co., Glasgow, of a very interesting series of 
tables containing the prices, from month to month, of the more 
important kinds of cotton yams from January 1871 till 
December 1882— an eventful period of twelve yean. 

The most notable feature, it seems, in the prices of last yAar 
was the sudden and important rise in certain olassts Of yornSi 
owing to the war in Egypt, and the consequent diminution aUd 
deterioration of the cotton crop in that country. No doubt, 
these prices have since fallen to a point not much above the 
old rates, but it would be unwise to assume that all danger of 
another advance has passed away. On the contrary, when we 
eonaider that the poverty-stricken planters on the delta of the 
Nile are hurrying every bale into the market to raise money, 
and that April may witness the exhaustion of the Crop, the long 
interval that must elapse before another can be grown may 
again afford a favourable opportunity to speculators to force 
up the price of Egyptian cotton. 


Okk of the most remarkable events of the pAst year, con- 
nected with the Glasgow cotton trade, was the pitched battle 
fought between the Scotch Turkey red dyers on 1 priutert kud 
the Gorman alizarine makew. The Germans suddenly advancOtl 
the price of alisKirine fifty per cent, aiid threatened, so it was 
understood, to stop supplies Of alizarine, If the dyers did 
not give largo orders at the liew and exorbitant rate. Thus 
seized by the throat in a thoroughly Bianiarckian style, oilr 
friends, the dyers, showed themselves to be quite equal to tlie 
emergency. They met the tactiCa of the Germans with tile 
strategy of the hedgehog, and, by contracting tl^emselveS 
to half their usual bulk, they slipped cleverly out of the grasp 
of their Teutonic assaUants. In other words, they cut down 
thAr consumption of doth and yam by something like 60,000lb. 
per day, reducing in proportion their demand for alizarine, 
and thereby gaining a decided victory Over the manufacturers 
of that .article. 

Aboitt ten yeaw ago the source of the Turkey red dye was 
either the madder rcot, dr its product, garandne. HW Any 
one at that time pr^teted that in a Jew years the gamneiM 
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1^ iiW 

Siir tilt iftma jm^at f^tald 
thal^ jiMT ilkt<Aam 

i«ij|l!iji*dto fMjr thA i]^4epbili^^ &m0r a j^ood priea tor 
cartl^ aa^iy aad d«{K^^ 4a taaiiia ^sg:^laiid cora^, would 
aoon WmM oxis af liha reTeacie to tia ooxn- 

|HKaia«« bia iiaoood f Wi d^fa w would fa«?o boon looked upon by 
prde^^ am no «ija|^ja1iiaiii and too gpod to be true. Aad 
yet batb prediction ; lum been aeaidy nulled. Coal tar i« 
now a greets and in aome caeae the chief , aouroe of income 
ton4<N^<?oa||yuna alUarinci is mem* 

mjTallilyfte i«)^e niw material 

«m| il»d3Wimfev#^/pr>e^^ 

Mjfitana, SlrrrLK in their dtoular eay r^The 
or thin hkva not bm ^ory profitable for the 

gfM mJodiy of pt^fioere in the cbttdn trade. Althooid^ 
the 4alato. at busineee hae b^n lat^ii enongh to keep 
mpniafiy, Hiingr, H km xmt been enflici en tl y large to 
W mmu foctiiiem to get faidy m^nneraUve 
pHiadin Sn pi^bitite tariff of the United States, the gmd- 
mlk^ Instfdaee M dtunkendmpoitein Franoei Gennany, Aqatria, 
Bupdi^iaiidSn^**"'*”^^ ^ niany deliberate atteoks on onr 
oommerce and manufactnree* A dpwfoderacy, oompoeed of 
nOMfiy ell the (Mdiaed natbne and of ocrr own most important 
ctiOhidili has been formed agidnst us, and the Government 
^ fOO*^nilthms of the largest constufiers in the world are 
ddthg whiii Ihi9y okn to shtxt out the produce Of our looms 
and spindles. The most important problem of the day is, 
How and whm are we to secure compensation for this con- 
stant loes of business 'i How and where are we to find oub* 
tomers to take Iha places of those who are leaving us? 

The first great field for the extension of our trade 
and commerce, says Messrs. Kettle & Co., undoubtedly 
is Ihdia. Tme, We have almost a monopoly of her 
trade, bvt that trade is capable of an eiqpansion 
far beyond anything hitherto accomplished. In 1876-6 
the ietefi imports of merchandise into ludia amounted to 37 
millions, While in the year 1860-81 these had inereased to 50 
millions, about seven-eighths of this sum being from the United 
Kingdom and her Odonies. Bat 60 millions sterling is oidy 
about 4«. Sd. per head of the population, — net quite a penny per 
head per week from our Indian fellow-subjeotar The imports 
into the United Kingdom amount to fnlly ^IS per head, and 
if the Indian people could only be brought up to a twentieth 
part of ihia rate, or , to im^wt a shiUing’s worth fcnr every 
pound's worth imported here, the result would be that India 
would consume tiirice as maoh as she does at present, and we 
alt know tliat a trebled demand for the East means a ftourUh- 
iitg trade for the mills and the* factories, the dye-works and 
the pxint^wm^ks of Xianarkshire and Lancashire. 

Bobskt Kettle and Co., of Glasgow, in an interesting circular 
r^rdiipig the progress and prospects of the cotton trade, says: — 

** Sir Jamee Bain, who has devoted some time and attention to 
India, and whose opinion carries great weight,, lias arrived at 
the conolttsion that, with India properly handled, We may safely 
defy Europe and America combined, and in spite Of all their 
tarifis, sucoossfuUy maintain and increase Our mercantile and^ 
maaufanturing supremacy. But Sir James goeO farther. He 
proposes to lead India into the groat agriOultur^ arena of the 
nations, there to compete for the highest prises with all comers, 
and to wrest from the ^a^ oi the Ameiicati farmer the 
cereal championship of the world. Sir «}ames calculates that 
U the present irrigation and railway lamlities of Indie, which 
are inadequate and trifling Compared with her dense popula- 
tionand bcmndless agricaftural resources, were made abundant 
and ample, she could pay the freight from her own imores 
to liver]^ and thence to t^ sea-board cities of the States, 
where with her wheat, her Indian com, and her millet, she 
cOidd undoieeU the western farmer and realise a handsome 
prnflb, for hemelf. Such a blow, vigorously dealt to the United 
ifp to the neek^. in proteotion, woaM bathe grandest 
I generatioxL Wbm mi hostmcttre 
I* to aim tliii fciiuiirfmMS l^iuseif iiwlsirkefl' 


■ btn rnm t -M’m 

(Mi Bhek , 

womti wOoMBv.r*™ fmw|Wt3gperDiui| sDu'tvii »pTiii njioie valtutbli 
tc^ fib a h^er iff ni^rdi&xidiia ey^ Been. Thi 
i^th<dic^i£d&«iii6e iff ocafiflcbnoial mmtolaotnnmr 
olassee to thffia 4ue ^ the real 

clmrac te r and capebuitl^ of. that cifflntr^, ahd to tbelr 

coneequent inabiUigr ^ Winobi^, Valuable 

emviemejtoo«i4i^n^r4aas,4^,iW^ ii^Htirtant 

services rmidered to her* Ehe k eepac^y and pecmliarl^r an 
jigricaltml ommtvy^ and thmfandbeoffkltly wimt we, require 
as ^ cbmiffetasent (mr maemtetin^ 
md her kilblti popcdMami boon, tti Hn dmw pToportiiwi u 
ours, herWhiand oft^iMhUdlm^'fl^^ 
oi inhabkants, a ](k^uiatdon U^gei; than iff all thd BUssias. 
mw, Wbht is the fact 1 Mttgrrn^Hi^tf moti^koniy 
about 100,000 larger then Glasgow ; Mr toodnd^ cSty^ Bombay, 
about 30,000 less than GIlMffOW^ i^ile hm* third city, Madras,^ 
and her fourth oil^ Lucking; re({dire to be added together 
to be equal to the queen of the Clyde* These four cities, with 
all the other important cites of India added tpgether, do not 
contain so many inhabitants eg London. I3ie pbo{ile of 
India are to be ^nnd, not in cities and towns, but 
Settled on thehmdl eud it is computed ihat nearly ^ per 
cent, of the popuMion depend more or leeS directly on the 
product of the soil*^ fint IbaS pmduce, however che^dy grown, 
is <ff no vkloe to the Indiilh fitkoier nnleeii he can find a market 
for it, and no market can be found without railways Sir 
James Bain ibat within a tew hundred miles of Calcutta, 
grain is offered at iabulously toW pHoee without fimliug a sale, 
simply because thei*e^ ia at present no suitable meaus of 
transit to the great consuming markets. Now, suppose wo 
were to begin in 1884 to make 2^300 miles of railway in India 
under Government guarantee, and to continue the prooesK 
for five years to come, what would be the result ? In the first 
place, we sbpuld send out to India about 600, OOd tons of 
railway material annually; in the next place, the railway ex- 
tension would bring every year additional millions of Indian 
cultivators into profitable connection with the market) 
of the world ; and the outcome of the five years' pi'ogramnie 
would be that India would thrive as she has never thriven 
before ; that she would become by far and away our beat 
customer ; and that the energies M the shipping, the manufac- 
turing, and the iron industries would be taxed to the uttermost 
to meet the legitimate and growing demands of our Easteni 
Empire." 

Ws obfloiwe with much satisfaction that the mining 
enterprise of Mr. W. 0. Law, of Moulm^in, in the Salwemi 
district, Ims succeeded beyond ex^otation. A corre- 
spondent writes : — ** Wo shall have between two and three 
thousand tons by the begiunihg of the raina Tho want of 
this country is roads and pppumtioa The Salween district, 
where the mines are, is a dense Jux^gle, trees, nothing but 
trees, for days. and days, miles and miles, trees t^kere mm 
ought to be, and this au beoaUso there are no roads and the 
waterways are so bad. The epomous fortunes in mineraia 
and wo^s here exceed bdief, cOnld one only get at tho 
places ; but the fbrests aVe all wrapped in the silence of 
perpetual desolation, t^mt is, as far as Tnm are oonoemed, 
with here and there on^ a few miseeable ^Earens in villages 
of 8 or 10 huts.** 

The outlook for thbah intemfed in the rice trade of 
Barmsh is not particularly bright Most mQleri have lost 
enormously by their operstihiis thissSa^A At the commeiiOB- 
ment, judging from hokfie pnees, low rates Wtwe lodked for here, 
and an attempted co-operation am^oigst biuyers to keep dw 
prices was started, but owing to the etttte^f oommtYdial mor- 
ality did not last 48 hours. The Burmese cultivators the 
district Withheld su^es, and in oonsS^hee pHots d paddy 
have gone ikp from to BS. 26, iBtvfng to enOrmoiirt loss 

on oontri^ lor delivery Of dee mitmM intp, teking the iomer 
rate as die standard price. I am iM that k the dhdriot ppdple 
hoMlesgt seockiofthetr owxva^d fmddy WbUh did 

aeiiiiPHa^aadlev lihieb Ihigr Bptrii^ Im 






mil tWMWWHf 


— i$ it it iawatow ttWkU, jin is»u«wu 

t. W4«t from * to 3 tokb. of 

f^l^*^c»ioniiig great lo« to their d»rtere» ^e 
‘^“^^^fadeedaTXunjf iffla, «nd both buywe end eeUere 
r^'tiLmeelTee t6 Wme. The former were foqlhih in trying to 
^ to-toduoo tatoe, and ^ ^ 

!San*S<jh «th*r% ifflowtog their brokere to pey 9xin 
^ *T^perm!t^he‘Whl«y«tomof Aort memreiM^ 
*•***’. . . ^aAv tvrulfl ittka Boonired an unenviable 


hwft Iwl4b>g 

SSiSi*«v-«™a<^ 3r?**:ar*' 

t ^oit^g % gand WCT^ ^.promoting a JP^Ww- 

menttowpgJwW^^*^ bjdnjpng many ^ 
to the ftfontHfWdr oould only be taken ^ 
anoMie tom»-t«»tb* of the inhaWtoWt* « «*" ^'Wfwr 
hetons to the fawning claw ; the 
Station in both 4®*thto o* «!• leg^9» 
Grw^apeakere. WentiHo Uxaim If 
o«na «m* into wg»i «i !**• y*®». 
h^ pi^Afai fffeet of then> cfluntty Qrsngeta. 41topth« thf 
ie in a flourithing condition, and eeeme to to doing a good 
work. 


ttoh other'by dsowing cneir aju-iM ie from the Oga«4»:a«# i^ !««»«« «w 

^or which the Eangoon paddy tirade to rMr homee if* to baokwoodanf imf wrioto 

The sellers again, when they found they h^ the o^tfor tl A. fiMAiddemble number who at some 


hue xtangoon pauay otw ««*> — -- -- , , 

’ + Wfifcv The sellers again^ when they found they had the 
w of to bargain, and oonld realise a handeomo profit, we 

faoiitoinholdtogontop'y "with the faint pwepeot rf mak^ 
{flobto in^nwB may find that toy are tolling to 

!iretoto<S®itKa»r<^d that by their action they 

goatetor to^ ^^ ^ ^ 

rflutow bnyew, and thus reducing 
for their produce, whllet toie arrangemente fora 
W to rSTi-mTSlh i^ptoitlvo to to dito^ 

.f^Tr^i^to tonnd ntotoally tot many toueand^ 
!f*to 1883 crop will become dameged and unealeable owii^ 

^ ^ j thua a larse quantity of food will go to 

tohadsto^, of the world be ieprived of it through 

;^^»ii«. to BtotoJ. toto, totobi. to«».d». tteto 
buainewon amicable terme. 

u, joHM Awbwon Cnawta, the Secretary of to Institute 
of Alricttlture. recenUy founded to South Kensjugton, London 

totoitoto*, M,. a»j.. 

^ V _2ur technical lecturee, illustrated by diagrams, 

«,ye;_Ourtw^i^i . pjenfgwnent, dairy 

’ wltoSimIeincntf«e so airanged tot two 

iKt^'deily enable' to whole course on each su^ect to be 
Isctureedeiiy ena 

vSt to Won of under six weeks. Thus to 
requires ^ wWe coUsKe’term is afforded in a very 

? TTd ib. b. to. .toh •»» »< 

brief period of l«fa<5 aoinea, or three gnhws for all three 

to to. 

"isr^UJiS'i'SS, I. >» “>• 


toneands of emigtimm wno “ 

ont for themaetow homee to to baokwoto'OTwr ' Wtoa 
oolnnlee, torfttouat be a ootoideiable numb*^ at a^ 
time or other have canae to Tegret to inoaattiioo vm ^to 
ax# «r other tool*, wberaby wounds 

S when far from medical aid. Under euch eirofMMlaneee to 
toowledge of eome siinplc. cheap, yet «m«U«e fjW^tofgbt 
save many a life, or at toast hfrtena tardy ^vatosos^ In 

I. there flourishiU one plant whom mwite and n^ jf Jh« 

kiuiw, seem^^ to hays beep forgoftom Bpl 
SS a native of Meifco. fdtowb P<?tocejw 

Mtoing attractive to either tope or ootonr, dwr^ ^U 

inscribed to every emigrant’e noto^x^ rSf 

Sary rffioieacy 7 arreetlug to flfW of Wood from fvouflds. 
When Mexico was visited by a French army some y^ a 
native suggectod that the commanding officer, 0«nerw “«W» 
should store in his camp a supply of what he deeoribed aa to 

blood-staunohing weed,” which proved to be to eajpe plant to 

which to English king’s gardener in 16» gave hw 

his return to France, the General, liavtog brought some 

mens with Mm, planted and cultivated tom at Verea4iee, fmd 

b-ain., tt. pi-t “■*» ““"J™ 

the soU, and retaining ail to original etyptfo i^^r^w at^ 
buted to it by to enthusiastic Mexican peasant I'lde^, Ito 
power of suspending hwmorrhage, on being crushed or chw^ 
Jnd applied to a wound, is said to ■«>TW“ ^ 
known means. The Vienna press has Utely been strongly 

sdvocating its regular outtivation, and to ettggeetion inlght 

tirS aSplTto other conntriw. The puli is e^y tel- 
tivated, and would no doubt thrive to both our IjropioM our 
temperate colonies. 

Six Tears ago last J^y,^ J- AtoW * ?tor» to 
Nueoes canyoroPWmitoe^ Vithg?ii a»d 

sheen. Now they ha^a 4,^ fi^ei:,aild ftf.to 

S SI to£«i«tocp¥iU-««wpt .to abstot to,.-^ 
Uttor. ipopf ««»» “ „ thaanat .flSMStlop 


W. B. Uegetmeier, Jis^sOej matit* the iustrUP- Their loiiea in »4#ep r— T.*--r7T^- 

examinaition on April 7 for certMoa t p, gh^dflu . ,_!«»« vatoe m 8" tofitoflW'rttoP 

examLtion ^^J^es^ahcaA C< tote >»***** 

given by B for goatee of tnerft. 1 ”J ^ gosba TSto^ ■»’» stjady 

with an examtoation on_fitoy ^ 1 fefe® f “»*Wto»4« W 


,tion on May 6 for certificate, of me^ 

, t«n and at noon in 4he ^ven herdan, T 

dj^ta the lecture theatre to South ^ ^ sxtra i>an«te to ctoP^ 

oBsJiatt to Afeeenmxtoopthe. 


iSSl.'TSI'b’J.ppj > wa 

to wiy of y (to rsjadere who may itoPiy to me. 


tI™ .«»*ta of arato topm South Australia last y^ 

JSSSted^ v^5cCtl87B«l. '^ iJSfLie ^ 

nMvionsTaac fba jiw"»to»y^ iipport and wgw* teade wga 
Mikiffi:ln.ia8OlO(fiB4Q0Q galiJiW 1982. 






tn 


tB8 tsmm 

:* -i: --i 


to fht ^ iil^, ;J^ 

^ ibis tent to <}oronimi»oit,^^ Iti 

Coii)i^ it Jfiw York, frob IfUih it foold oeem 

of ^Jlax; (wkioE itm ibaoirt; anknown b tho |P^nttod 
^ oottunenoemont of lihd pxbent 6 tntat 7 )''!ini ^ 
bb yo*r« ao(}iikirod « ottUiii Ibportanoo. There ere now mob 
ijiim mitlioa Acre* delwted to^AX-^prowing in varionf pwrts of 
tihe Unions Iowa oeoopi)^ leading poeition wit^ibbtit 
tiOOfil06 Aimip Xndiaota following with ahout 200,000, while 
1112 ^ and Sanbi oach funxiah about 160,000 to the total 


Hif i» 

.«irae to tati WhOMtUtib ^ 

A* 1 MW method, toil to pi^rtaitog^ the pro. 

dootWMeuipcisinglj^Wfltll^ In e^ry 

kpteoeeut deep^howotof may he, gave 

better ykM end 4 tudit 9 ^ Qiag whan a large jdeoe wa« cut 
iindlo#/ Be mhltttatim the! 'by buttiiig p^t(^ 
maimer ^eeoidbed, tiie ^eld may^ hh inorti^ at least 25 per 
I oehti, whiltt a gre^t brihg is efbotod in the quantity of seed 
potatoee required to {daiH llm 


Ohio, hUnnesbix, 'Wlscohstn, Hialomrl, and Kehraska show a 
joint ^tal of about 820, W acree. From this extent of land 
uutobultiTation, it would at iirst sight seem that the produe- 
ifou of flax is eufielent to meet the domestic requirements 
the tJnlon ) bnt it is remarked that the inei^pedenoe of the 
growers, and the inferior quality bf the seeds used, have com- 
bined to limit ike advantages which might be derived from this 
abundant sulture. An authority on the subject has stated that 
te metii owning 460,000 acres are obliged, for the want of suitable 
eutMs for the filnw, to burh It, and only to preserve the seed. 
Tbs proteotioa afforded by ths^ tariff to the domestic industry 
has to be oobsidered j and it is further asserted that two large 
Irish firms, who have recently 'established factories in New 
Jeieey, are obliged to import the bulk of their requirements of 
the raw material 

The cause of this state of things has been attributed to the 
low pHc# to which native American fiax was driven, when the 
redueiibn of the jute tariff opened the American markets to 
large importo of the Indian fibre. The indigenous article 
would seem to have been employed at one time rather exten- 
divaly In the ma&ufaotare of baga and of coarse tissues. The 
droumstauoes alluded to brought about a depreciation of value, 
whioth hais discouraged farmers from giving the needful atten- 
tion to the much-needed improvement of flax culture. 

It is suggested that if a proportion of the immigrants now 
arriylnff on the shores of America were to be put it in the way 
of growing fiax instead of wheat, &o., there would be more 
mianoes of success for those who have already been giving their 
attention to cereals. In this way, it is remarked, an improved 
quality of flax might readily be acclimatised in the Union, and, 
under the climatic advantages it enjoys, the New World might 
be reasonably expected to produce those supplies which have 
now to be imported. 


JatMk recent meeting of the State Fair held at Utica, New 
York, Dr, Sturtevant, Director of the State ICxperimental 
Staticm, propounded a novel method of catting seed potatoes 
for planting. He remarked that when a potato is planted in 
its natural condition, only two, three, or very rarely four of the 
eyes vegetate. He maintained with elaborate illustration of 
argument, based on experiment in germinating potato tubers, 
that a (tiugle eye has the capacity of originating all the potatoes 
that m whole plant ought to be expected to bear. He stated 
the first absorption which tidkes place in the planted tuber 
is nothin definite Hnes, which lines may be distinctly seen by 
uidifting the potato, and soaking It in water, when it 

will W seen that a line of vital tfssue runs through the centre, 
wllh a branch miming to each Tubers may form any^ 
whetU on these lines, as the life df"^ potato is not confined to 
the fur a whole potato, after the eyes have all been 
d^etr<iiyed,willsometime4dei^a]^ one inside the old 

o^,withMt any outward vegetalkm whatever. His instrUc- 
tthms lor pointing are-^Oat out each eye deep to the centre of 
thepOtalo atU'oeitidU definite angle, to ascertained by 
n kp tf hneh t witii oanidne water— doubUess other colouring 
ismttsr, audk asmostof1iieaidfitmdye8, w^ do as well— >and 
yimwfil gt^ the rnaalnmm yield aM best quality of pro- 
duce from eye, Tiriab thii have been made at the 
State IBxperlinehtal Station, of which Dr. Sturtevant is the 
dto6tor,'with the tCtlowing r^ultl A hundred hitis were 
|i|iil)Aed |n roan a loot apai^ 'VhUa whole potatoes, or halves, 
<r wli po sort of uniformity in 

much as 


' 

THBgr»tmotte7orop ^ {, 

to be Indian-oorn. 


Ahono oar aeleotione will be Ipand a paper bj Frofeesot 
W. A. Henry on planting and otdtlva^ northorn catu. 
While, eome of the miggeetionainay beonraitable for India, 
otbera, we hope, may be vahuble. . . 


The following: analyais from 2%« CWontM «mf /ndfia of th« 
Export Trade oi Britain is compiled from the monthly account 
published by the Board of Trade relating -to the United 
Kingdom during February 1888. It exhibits, in as clear and 
full a mwmer as cinmmatanoea will permit, not only who are 
Britain’s best onstomers, but the character of the busineea 
transaoted with them. It is hoped that by this means our 
readers will be put in pouession of information as to the course 
<rf trade in its different branches that will prove of some 
practical service 




Principal Articles of 
Export. 


Alkali 

Apparel and alops 

saoke, and packing 
oases 

Beer and ale . . 

Books, paper for writing ) 
and printing purposes, > 
stationery, so. ) 

Carpets (not being rugs) . . 
Coal, coke, cinders, and 
fuel manufactured 
Copper, unwrought and 
manufactured 
Cotton, yam and twist . . 
Cotton monufootures, piece 
goods of all kinds 
Haberdashery, millinery, 
Ac. 

Earthenware .. 

Hardware and cutlery .. 
Iron and steel ; pig. bar,' 
bolt, angle, ana rod 
iron, rails of all sorts ; 
wire, galvanised ornot^ 
hooj^ sheets, boiler 
ana armour plates, fire 
plates(aast or wrought), V 
galvanised sheete, tin [ 
plates and sheets, and [ 
another manufactiures; | 
old, for re*iiumufao* I 
ture, eteel, unwrom^t, ; 
Ac. J 

Lead : pig, rolled, sheet, 
piping, and tubing 
Leather ; boots and shoes 
linen and Jute yam 
linm maniifiaotares 
Jute manufactures 
Haehlnory and mlUwork, 
steam engtneii, Ac. 
OU:seed^ .. 

Saddlery and harness 
Bilk : thrown, twist and\ 
yam ; silk manufac- 
tures, handkerohiefi, 
scarves and shawls, 
ribbons of all kinds, 
Ac. 

^irlts .. 

Bugar ; reined and candy 
Wool : woollen and \ 
worsted yam, ditto t 
mtoufaotures, worsted [ 
iahviosandsti»f!S|iA«. / 

ITotsm w. 


I 


. 

liy* 

'h 

H 

*8 

1 

1 



I 

1 

1 

!fI| 
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1 

S 

bg 
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27,C02 

83,289 




, 7,038 

2,187 

1*8,689 

- 

8,366 

82,677 

12,612 




•• 

12,658 

- 

• • 

87,498 

•• 

9,013 


• • 

17,825 

29,7fK) 

17,863 

28,108 

8,610 

, , 

225,7^1 


.. 

18,098 

78,195 

112,054 

682,787 



- 

66,922 

186,212 

781,118 

167,968 

.. 

638,790 

1,841,760 

4,786 

62,867 

89,486 

114.698 

964 

19,488 

10,990 

4,971 

14,280 

8,934 

42,88(1 

38,084 

12,666 

20,829 

] 

27,598 

299,4^7 

446,828 


61,834 

219,001 

8,849 ' 

1.618 



0,367 

^407 

68426 

4,068 

290,891 

90449 

17,477 

7,667 

. 49,869 

76,877 

•» 

20,601 

864,968 

48,401 

1 •* 

.. 

80ilM 

181,766 

114,749 

8,172 

4,029 


1 

•* 

•• 

2,W9 

99,888 

29,861 

18,009 

•• 

28,664 

TW 

'2,681 

2,065 



48,720 


411,020 

•- 


• 791,088 

822,24$ 

140,610 ^ 

67,448 

20,891 


1,008,014 


83$, 242 

2 ,m, 86 l 
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rrin«ipal Articloa^ 
Import 


Alkoll 

Apparol and alow 
1}^, aacka, attd packing 
«wo«. .. 

IJeorandalo .. •» 

Bt)okn, paper (or writing) 

I and pHnting pprixttoa, > 

1 utatltmery, Iw. ) 

f .in>ot 8 (not toning ruga) . . 
Coid, coke, dndm, and 
fuel manufactured 
Copper, unwnmgtot and 
mimiifaeturod 
Cotton, yiim and twlat . . 
Cotton monufacturee, piece 
gooda of all kinda 
, Huberdoahery, mlUlnery, 

. &c. 

f Eurthonworo .. 

, Htirdware and outloxy . . 
f Iron Sind Btcql : pig. toor.'N 
[ liolt, unglo. and rod 

j mm, rolle of all aorta ; 

f wire, ^vantaed or 

I uot ; noope, atooets, 

lioilcr and armour 
plAtos, ftro platoa (cast I 
m ^vrought) ; galvon- ^ 

I i.Acd ahoets, tm platoa 

and shoots, and all 
otiior rrioDUfaoturos ; 
old, for ra«manufac' 
turo : steel, unwrought, 

Ac. j 

J^ad! pig, rolled, ahoot, 
piping, and tubing 
IjOiituor : boots and ahoos 
Lluou and jute yam 
Jaiien maniifnctuixjM 
1 site niAnufactures 
Maolilnciy and mlllwork, 
htwim etiglues, Ac. 

Oil : ftoed <jU . . 

Hisddlei'y luid liamoRs 
: ilirown, twist andA 
ysirii; allk maimfiw;* 
lurus, lumdkurclilcfs, 
huirvcB and shawls, f 
ilbbons of all kinds, 

Ac. J 

SplHtfl 

bugrtt : rodued and candy 
Wuol iwcxillcn and worst* " 
od yam, ditto maun* 
factnres, worsted fab- 
rics and stuffs, Ac. 


ToiAi,y 


ndy 

E} 



61,618 


105,702 

679,860 


30 

13,788 

h’iii 

lV,621 


71,055 


£ 

Id!}', 180 

fl,0l7 

86,883 

60,180 

18,180 


06,180 

06,742 

28,248 

07,567 


251,959 


5,720 

63,101 


115,9.10 

7,748 


21,184 

30,477 

73,437 


901,486 


£ 

64*, 750 
18,076 


120,470 

20,012 

10,410 


63,291 


35,923 


4,4SK 


£ 

8,110 

bl687 


117,076 

15,600 

8,571 


84,289 


£ 

34,028 

81,801 

48,267 

48,668 

132.216 
28,000 

178,000 

82,074 

77,020 

306,534 

60,711 

36,482 

68.216 


504,293 


11,614 

45,30-t 

8,274 

81,7.52 

34,200 

180,927 

19,228 

9,902 


70,908 


19,808 

52,984 

177,81) 


1,098,087 340,770 I 193,248 2,210,197 


Many of the entries of exported articles are rendered in 
these accounts in terms so general that it is impossible to 
include them in the above tabula|etl statement. The more 
important of such entries are set down as follows : — Animals, 


J 21,755/. ; arms, ammunition, and militai’y stores, 104,235/ ; 
1 manufactures of brass, 37,606/. ; candles, 10,270/. ; butter an<l 
I cheese, 14,713/. ; manufactures of india-rubber, 84,278 /. ; carriages 
1 of all kinds, 70,413/, ; chemical products, 149,357/. ; lace and 
I patent net, 321,158/. 5 hosiery (cotton) of all kinds, 106,019/ j 
1 thread fo^ sewing and stitching, &c., 160,717/, ; fish, 6,933/. ; 
j glasB—plate, mirrors, flint, bottles, &c., 76,022/. ; hats of all 
j kinds, 96,190/. ; leather, unwrought, 115,096/. ; pickles, vinegar, 
sauces, condiments, confectionery, &c,, 90,278/. ; plate and plated 
and gilt wares, 18,461/, ; salt, 31,180/. ; soap, 37,809/. ; tele- 
graphic wires and apparatus connected therewith, 22,738/, ; tin, 
unwrought, 87,777/. ; flannels and blankets, 95,658/. ; and hosiery 
of wool and small woollen wares, 98,982/. 

Tlie enumerated articles represent a value of 16,470,210/., in 
•Edition to which there arc articles set down under the head 
“ miemimemtod ” valued al 1,810,600/. The total declared 
value of British juid Irish produce cxportwl <buing the month 
of February last is 18,380,810/. The figures for the correspond- 
ing period last year were 18,936,994/. ; while for February 1881, 
stood at 16,836,660/. The tool declared value of exported 
articles during the two months ended February 28th last amounts 
to 38^89,469/., wher^ the returns for 1882 wore 38,766,677/., 
and for 1881, 34,164,461/. 


The following agricultural statistica from a paper read before 
the Society of Arts by Mr. Dclislc Hay may be usefxil 
Last year— 1882— there were in the colony of New 
Zealand 3,638,069 acres under sown and cultivated gra^a ; 


1^002,486 attwt nnder various t wWeh 3M^716 
acres were under wheat, 3CNi,8l9 Mem nuder oats, and 
39^608 acree under barl^. You thus see w^ & 

MmJl pttfpdviion (about l>12th) of even Ithe 
tural l^d has yet bem brought under Thm Is an im- 
pression prevailing iu England that New 2ealtmd is ijetttng 
crowded, as far as tlie farm lands are conceded, and uot 
much is left available to agriculturists. No dpubt it has ariaeu 
from the fact that the Oro^vn lands iu the South Island tore 
mostiy disposed of. But this is not to be taken as implying that 
you cannot now buy laud there ; you can certainly do so j but 
you buy from private owners, and, of course, at an advanoe 
upon former prices. Nor does it imply that the land disposed 
of by the Government has all been settled, and tsdeeu up. This 
is far from being the case, putting aside the question of the 
wide tracts leased as cattle-runs and sheep-wdks. 

I am desirous of pi*oving to you, said Mr. Hay, the enottooua 
capability of New Zealand as a wheat-raising country, and the 
possibilities of the fatui*e in regard to this item. The industry 
is yet in its veriest infancy, but enough has been done to show 
wlmt may, and will be, accomplished in coming years. From 
the returns of last autumn— that is, February 1883—1 quoted 
365,715 acres as being the total area in the colony under wheat 
crops. The yield was 1,037,236 quarters, giving an average (rf 
rather more than 22 bushels per acre. The previous year, New 
Zealand had exported 670,167 quarters of wheat, value 
j£745,729, nearly the whole of this being sent to Great Britain. 

The New Zealand farmer has already begun to enter into 
competition with his fellow of Manitoba and the prairie lands 
; of Noilh America, in supplying us here with com, though what 
he has so far done ho only an index of what he will eventually 
accomplish. 366,715 acres luuler wheat has served for a found- 
ation to the giain trade : but this extent is only a tithe of the 
12,000,000 acres— at least— which are suitetl for the corn-raiser. 
It is profitable now to the New Zealand cultivator to send his 
produce to Great Brttain, in spite of present disadvantages. 
But when transit across Panama is rendered feasible, the cost of 
placing wheat on the London market should be lessened from 
the 1^. 8c/. per bushel nt which it stands at pi’esent, and Uic 
prolits of tlio grower will be consequently greater. 

Corn-raising in New Zealand must be considerably more ad- 
vantageous than in North America. The virgin soil of the 
colony returns an average croj) of Iweniy-two bushels per acre, 
about ilouble the average of the prairies. An average of thirty 
to forty bushels has been reaped in some districts, and ninety 
bushels of oats has been known. Then, having no severe win- 
ter to contend against, the New Zealand farmer can generally 
utilise his laud for a second crop of roots or other produce, and 
can also make use of straw. Tlis crop is also far heavier than 
what is raised iu Australia, where, moreover, droughts often 
render wheat a failure. He has a home market, and an Austra- 
lian market, besides an English one. 

It is in the south-eastern part of the South Island that moat 
farming has yet been done. By far the greatest part of the 
land now in cultivati»)u is located here, and the production of 
otlier districts has been slight, as compared with the production 
of this. This applies to the present only, though, for the North 
Island, and the northern section of the South as well, will show 
substantial returns by-aud-bye. 

Agriculture is being more and more largely resorted to in 
all the counties of the south-eiist section, gi-ain and other crops 
being raised in all. But the chief wheat-growing counties as 
yet arc Ashley, Selwyn, Ashburton, Geraldine, Waimate, 
Waitiiki, and Bouthlaud. Btill, in Waikmiaiti, Taiert, Tuapeka, 
Biucc, Clutha, Lake, and Wallace, agriculture is promising, and 
largo harvest^* of corn will yet be reaped in them also. The 
stockman and ahepberd aie hero giving way to the steam- 
plough, just as the export of wool and tallow and hides is being 
encroached upon by the demands of local manufacturers. 

The New Zealand of the future will be a country exporting 
her own manufactured goods rather than her raw juroduce 
The Ixjginnings of this are already evident, and, as we migh' 
expect, are chiefly apparent in the Otago and Canterbury dis 
tricts. Take tlm item o^wool, which, as you know, has beei 
one of the main exports of the colony. In 1880 the quantity 
exported was 66,860,160tt)., value X3, 169,300. There wa8 j 
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^1,11883. 


tfc^ im Aw iw ^ ^ 

of ,iil^ixtif«ind * A»y 

m^y^y. 417 fews^n. J*to it 

i^'diijig oc^^i^N^seda .Utjftt hil^Te « doosidon^bla 'nopQte; 

to 1681 the prccEta ^ were M^f giv^ a 

tan par canf diyidend to tto ahioarfKddats. Thete ia a rWnra, 
toor Of .^lO&OOO. M to4^: . a aabar1> of DNtnadint Aareia 
. tooAar iroaUen iact<^^ whkh coat £i90flQQ, for boildinga aM 
il^ohinai7« to thoi i^ai>ldi|r riaing town Oamaini there ia 
aiKither*^ ia at Ejdi^^ in Aebley county* Thia 

Vy440<fptodla« and ^loo|&«» and it ia said, that It can. 
vtw <^at\i^K)0 |»dr« of bla4]^te^ and BflQ0.yM4» of fUnnel par 
^ifpdc. , , I ' 

, ,Theao roay not aeem vary laxge, perhape; but Man- 

cheater and G}aagow had amaU beiginmiiga too^ and the develop- 
nient^cf maanAMturing cOntm -Zealand will be more 

jcapidt beoanee^of the Inernaaed facihtiea procearable in these 
latter dajna t Wool and 'WooUen manufaot^^ee have the most 
iniportant<bearing on the future oonntry* It ia doubtful if the 
wool-growing capacity of the oolony haa reached anything lihe 
itanltiinate inaximum. The great iheep-walka of natural' 
paatuW must certainly dindniah year by year, as agncolture 
ia more reeorted to. On the contrary, land at present covered 
wlA uaeleaavfem and scrub, or with forest, annually yields 
a togev and larger area to the settler, which ia broken up and 
pU|t, under grasB^made into meadows and paddocks, in short; 
end this will feed more sheep to the acre than the other ; so 
that the dooks may be even increased in number, although the 
present pastures be more encroached on by the plough. 


CoNSVn MotoxK states that, next to the p|ne*apple business, 
the trade in sponges is the most iuiportaut industry of the 
Bahamas^ bringing considerable gain to the colony, and furnish- 
ing steady and lucrative employment to several hundred 
vessels and several thousand persons. At hiist sponges 
were divided into only two olasses-^-the coarse and the, 
hpe, Ae former realising about twenty-two shillings a 
hundredweight, and the latter about double that sum. They 
are now, however^ divided into many varieties, among the 
best knoym toing, “ sheep wool,” “ white reef,” abaco velvet,” 
dark reef,” boat,” “ haidhead,” “ grass,” ** yellow,” and 
" glove.” The vessels engaged ip sponging ore small craft, 
of an average burthen of ten tons, each vessel carrying from 
six to twelve men. They are furnished with about six weeks' 
provisions, and coast along the banks and reefs where the water 
is shallow, and among the islands where the sponge is known to 
exist. . The sponges are seen growing upon the rocks, reefs, 
and shallows, the water being particularly clear, and they 
are brought to the surface by means of iron hooks, fastened 
to long poles, or by diving. When first taken up, they aic 
found to be covered with a soft gelatinous substance, full 
pf life, mid perfectly black, the sponge proper being but 
the skeleton or support of this living organism. The day’s 
ea^tA is Sjwead upon the deck so as to kill this living covering 
wbioh, in decaying, emits a very disagreeable smell. 

When a sufficient quantity oi sponge has been gathered, 
the boats are taken in shore, and a pen or hut of stakes is 
made on the beach, at the water’s edge ; the sponges ai's placed 
inside, when the action of the tide helps to remove the black 
coveringi the process being completed by pounding them with 
sticks^ Having been cleansed in this manner the sponges 
are strong upon small palmetto strips, each string con- 
taining three or four sponges, being called ^ bead,” and with 
this cargo the vessel returns to Nassau. A cargo will vary from 
j£l5 to ^16, according to quantity, quality, and demand. The 
sales and handling pf the sponges are controlled by the Nassau 
Sponge Exchange Company, an organisation holding a charter 
txam the Colonial liegiriatare. The company ha% erected a 
CQ^onnodiouB building upon one of the wharfs ; and it Is 
to AU building that all the spengee are sold, subject to oertmn 
taaef apd reat^ As soon as. the daily sale is ooncluded, 

yards, . where they 

are asscM^ ai4 oh into good shape. 3^ey are then put 
into tabs or rats of Mme-water to soak for several hours, and 


Meat* imd dry in tli« 
bales about three 

fe^by twplbetia '^atoe, eaA lOOIb., the packages 

being oov^iPfd twggtogv sibiwly sewed and cor^a 

ahdare^ien:TUB4y ^the work in connection 

with is perfom. 

ed by th^lAaeki. T^re hatt been discovered, Con. 

sulMcXiam says, a imw and exiefts|ve field of sponges near the 
island of Elauthera, only sixty distant from Nai&u ; the 
water, however, bn this new field w from five to eight fathoniE 
to depth, and thkhasthS effeet ofrebd^ the gathering 
of the sponges tedious and toboiHibus. It k that th( 

field is a very ektensive one, stletchingover many miles, auc 
that the sponges are, as far iui known, all of the &eep wool; 
or most valuable description. Ihe' majority of "the sponget 
found up to this time are of a vei{y large stoe, and will not ben 
cutting to advantage, as the toner portions 'appear to be ver 
tender. 

During^ three months of 1682/ this field was actively worked 
but a sudden interrdptibn has oc^mrred, caus^ by the fact tlia 
myriads of small fish have invafded the graimy b^tom, stirrinr 
up the mud to such a degre^ that {ubvehted the spongt 
from being seen. It is the opinion of 'fishertoen who havf 
been engaged for years in this industry in the Bahamas, thai 
the sponges can only be gathered in any quimtlties in thi 
field during a portion of the year when the waW is still aut 
the fish is absent. This would detract very Odnsideribly froii 
the value of the discovery. It appears from . statistical return 
of the imports and exports of the Bahamas that there is ; 
very large increase to the annual exports of sponges, the valu 
to 1881 amounting to hbout .£38,000, or nearly twice as mud 
as in 1874 . — JoumeU of Society of Artt. 


Mr. L. Gisborne Smith, in the h \ dia )% Foreetcr ^ for April, Lfi 
the following : — ** I notice to your vol. IX of January 1881, ui 
article by Mr. Gamble, containing a list of tea-box woods usci 
in Darjeeling. Ho concludes his letter by asking some oix 
to furnish a list of the woods used in Assam and Cachai 
As the tea industry is not confined to Bengal and Assan 
alone, I would suggest a general list being compiled of al 
the woods used for making tea-boxes in various presidencies am 
provinces throughout India where it exists. 

To further this suggestion, I send you a list of tea-box wood 
used by the planters of the Kangra district, Punjab— 
Palamporb Tbiish., Kanora District. 

Chil ... ... P. ihnffifolia, 

Haj ... ... A. IWhtam 

Tos ... ... 4« Smithiancu 


Oi 

Tun 

Mango 

Simmai 


... Alhii^iHpUlcUoL 
... C. toona, 

IT. indioa. 

P. miaiaharicum. 


KxTLva Tshsil, Kangtra Dmaxor. 

Hail ... P. exedsa, 

Bai ... 4. 

Tos ... 4. tfbhdiana Oiklled 

These are (ihlefly ttited, tobn^ there are otheir' wbod 

which I have no doubt would answer the purpose, snob iki^ atdei 
elm, poplar (phalse), hill tiln, and chil. Deodar is not uBe< 
for tea boxes owing to its strong smelt of turpentine. 

I hope to see the general list added to. 


I KNOW, a»ys Mi’. Geoi^ W. from practical oipepi 

once that M. Bourlier and M. Servd are quite ^oisrect a* 
to the value of diseased potatoes as an article of lom 
for cattle, pigs, but the moot impojrtont item to o 
obeerved they omit, to their dijpgotionei which I revto# a 
follows : — ^ 

Boil the diseased tubers last till done ; drain, and let then 
become perfectly dry by epreading, them out on aer^— a ^mive 
screen is the best 5^ tuber^ when tooked, isireelron 
potmn ; the .water to whicl^ it Is boiled is a very stroag 
pohiOD, and will scorn', if not kill, any animal that pairtakei 
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It, Wlm Wtidii(</dfy c^i* <^ttl 

I, ftud IWF 1^1^, i JOn«' <»0j^|>«HW 

dried wl m i» cooking, oolM > l«t<gc 

iitity can be oddrod ill oat da^v Svary tosaor 
w thicr *c 
hif crc^migktbei 

T appears tliat the suooew of the Ahmednngg^ horse 
cattle shew and agiieidtnnd ^ifaition held at JNagar 
\aguBt last has exomdi all expectations. ' The 
he eaidbition, so fiur as regards the horse show, hare 
ught to notice the foot that many excellent mares are to 
found in the distr^oti and the Bombay Government , is, 
^refoi'C, of opinion oonsidemble iinprovement may bo 
»cted in a few yea^ in the breedt 9 ( Wrses through the 
vices of the uoyemment staili(^. We observe that 
le-brcodlng is aliio said to bo making jprogress, . and prizes 
awarded at the exhibition to the owners of all mores 
>ved to have been covered by donkey stalliona Some 
ho excellent bolls exhibited by the Ehandeah farm were 
iglit up at the exhibition, and it is believed that tlieir 
rchase will lead to an improvement in tho quality of the 
.tic of the district The agricultural port of the oxhibi- 
u, too, was very successful. Some samples of excellent 
,cat were brought from parts of the district, and it is 
isted that the exhibition will have the effect of stimulat- 
f tho production of the bettor classes of groins. In con- 
ctiou with the Alimednuggur horse and cattle show, we 
serve that it has been decided to discontinue the horse 
ow at Sirur, which is nCar both Poona and Ahmednuggur, 
l)otli of which places horse shows arc held. This will 
VC the effect of making the Sinir exhibitors’ bring their 
ttle over to either the Poona or Ahmednuggur shows. 

In consequence of the early setting iif of the rains, the 
^an/ season of 1882-83 in the North-Western Provinces 
les not appear to have been very favorable for canal 
•igation, although tho area irrigated during that period 
as 739,410 acres, or 33,385 acres in excess of the area of 
c ])reoeding year. The principal crops imgatod were 
garcaue, rice, bajra, and Juor, maize, fodder crops, fibres, 
id dyes. 3'he increase of 33,385 acres occurs chiefly 
ider sugarcane, maize, dyes, and miscellaneous crops, 
he total area of 739,410 acres was irrigated in the 
flowing proportion by the different canals of tho 


I'ovmoes ; — 


ITppor Ganges 


Acres. 
... 830,070 

Lower do. 


... 199,116 

Agra 


... 52,263 

ESitern Jumna 


... 112,483 

Eohilkhund 

• * « 

... 32,663 

Dim 


6,520 

Bijnour 

• • • 

1,678 

Hameei'pore Lakes 

• •• 

... 76 

Jhansie 

• • • 

... 42 


Mr. W. Coldstuxah bits written a very valuable note on tlie 
ucoupagomeut by Govemment of private efforts by zemindars 
0 tvee-phmting in the Hoshiarpore district, which wo give in its 

ntii'oty ; — 

“ Captain Montgomery’s recommendation, tliat zemindars 
honld be encouraged to plant on tlie edges of c/mAs or sandy 
orreuts, I entirely agree witli. Plantations in such situations 
vould have, the best qffeot^ and an effort in this direction is the 
proper and necessary complement to reboisement operations in 
jhe hills now under consideration. The useful action of plant- 
ations in stopping the encroachment of chohs oaunut be 
loubted : and it is a fortunate provision of nature that the 
^hishim tree grows por^ulariy well in the sandy soils of 
i'his district;, and a (dantation will i^ring up in most uufavour- 
abledooking tracts in or near tJjfe beds of ohohi^ 

The value .cff a belt of trees or plantation in stopping sand 
drifts, (y^ urdr as it fe; now generally termed, is obvious. 

“ I think Oapt^u Mon^omery’s propqgal aa tp terms is appro- 
priate, but I would be Alined to limit the concession to the 
term of setUement, when tlie planjbation is formed on land ac- 
a e s q sae d to levenae* 

1 think also that Captain MdntgoiiMry'a proposal to except 
IruiUiseea la prpper ; andl afeoi^r^ tiimt dionld not 


oflbot X undem^i^: tl^v’Capta^ 
the land 
equal, to hsH 
shoa^ ^ alkrwed* I think thhr 

Tbkplanfei^ to superideijEm '% :f^e XHs- 

trict OffiPer, mo Should have tho imwer o( oanoelU^ - 

when the pkntatiion was not properly looked after when ybnng,. 
whenlhe treqs were out down too soon, or too many afe ^ 
when trees eat down were not replaced by freshsa^lia^ And « 
the gmnt 4iould not be made till tho District satladad 

that the trees, are not only On the ground, botin a lair way of ' 
doing well, and growing np into a plantation. ThfewOuld 
ordinarily be in the second or third year after ihk trees 'were 
planted or sown. 

But there is another dii^ction in which I thinks that village 
plantations should be encouraged, and mueli lUi^it be done 
judidouB encouragement at aOttlefnenk^ 

Captain Montgomery’s proposal is speoiatly aimed at defend- 
ing village lands against cJiok action, and this is dmibtless tbs 
direction in which Government has most to gain from village 
arboriculture. Bat I also think tliat village groves and planta- 
tions on a large scale might be beneficially encouraged without 
special 1 ‘egard to their utility as defences agaiiist tho torrents. 
There are in this district, in the plains as well ns in the liills, 
villages of enormous area, containing nAamfut lands, gonerall)’ 
no doubt of an inferior description of soil, but quite suitable 
for tree planting, and capable of bearing most valuable plant- 
ations of shuhmn and other trees ; suj U oh /" >•, kikaf\ dhak or 
palas fButea fitnidosa), h\m' (Ficus indica), and others. There 
can be no doubt that many villagoa have tracts of land in ex- 
cess Of their grazing requirements, and that even if plantations 
prevented the growth of grass, they might have a much more 
remunerative product in trees. The grass on many of thesp 
ihamilat lauds is of exceedingly poor quality, such as it would 
hardly be a loss to abandon. But I Klievo fchatrtho growth of 
trees on many lauds, if they were not ])lauteil so as to be crowd- 
ed together, would not only not destroy, but improve, the graz- 
ing, and tlius secure a double benefit to the village. It is quite 
unnecessary here to say anything about the value of trees to 
the villager in partitmlar, or of large areas of plantation to the 
country in general. Villager are now beginning, as mentioned 
by Captain Montgomery, to appreciate the benefits to, them- 
selves of tree planting, and many plantations of trees other, ' 
than fruit trees are to bo found throughout tho district. But 
they want I think, two hoI])s. They need to learn, and have it 
constantly impressed on them, that trees will not grow properly 
inless tho area in which they are planted is thorougl^ fenced 
;n, and for the first five or six years kept free of cattle and goats. 
Secondly— and hero it is where I think a grand opportunity pre* 
seuts itself during settlement— they n^ed to ht encouraged to oon^ 
inCt at p^roprietorSf to rear onnimuml plantatione. 1 believe that 
they know their own interest quite sufficiently to be willing and 
even eager to enter into a scheme of the kind if the SetUemcut 
Officer will bo so kind as to shpw them the way. What they 
sadly lack is capacity for corporate action. This capacity, I con- 
ceive, could be developed and stimulated by a very little aid bn 
.he port of the Settlement Officer ; and when the admini^Or 
.ion paper is drawn up, an excellent ojn^ortonity presepfe itse^ 
They would, X am convinced, in many cases be most willing to 
set about making common plantations if, fvret^ ;hey were only 
shown the right way to set about it, and eecondlg^ were assured 
and became convinced that Government had no wish to inter* 
^ci'c with their rights in the land or trees to be raised on them. 

What I should propose is that when there is any large area 
I common land, the proprietors should be encouraged to enter 
conditions in the administraiion paper relative to 

Fencing, 

Planting or sowing, 

Tending, ( A oommonal plantation or 

Protecting, j plaptarions, 

And in due time grazing in, 
and cutting wood in; 

“Tlie rules need not be long^ and might be very simple, Un- ^ 
der present oLreumstances any j>ropriftqr, who was progressiye . 
enough and suffidently pu]bl}c<«jpirited fe propose makingfa ' 

mon plantation, , wot^ encounter a hundr^ diffiooltles jbi Ihi 
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apfttlty of and tho joaloilny oi othei^ of hiH fellowfi. But 
if htloa' on yw®e pointu were up in council under th^ 

mipetwifitidn and at tbo instance of an official of influence, the 
ice wopid be broken, and official ewaction would affiotxl the 
tieopiarjr atf mutus in a direotioii to which they would feel that 
nil their Own interests tended/’ 


An esteemed oorreapondent wiites to ue : “ The Kagae in this 
portion of the N‘aga IGQlle (above Alngourie tea garden), are 
getting a good deal of mbb^ from a woody vine. The vine 
cHmba trees and grows to three or four inches in diameter. 
When the seed-pods are ripe, they burst oi>en, and a light flimsy 
material comes Ibrth, and is wafted about by the winds. It is 
this fact that gives to the vine its Naga name Apungnuxit^o* 
The botanical name 1 do not know. The vine m common in 
the forei^ jungle of these hills, and the Nagas say it is in the 
forests at the base of the hills, but not as abundant as in the 
hill foreetai. The juice in the green state and when dried has 
every appearance of that from the rubber tree. It might 
be well for Government to ascertain how nbundant this 
forest vine is in the plains and other hill distnets of India : 
also to give a thorough test of the value of the rubber from 
this vine. 


Fbojc the report on forest administration in Coorg for 
the year 1881-82, wo leom that the total area of the 
reserved forests at the close of the year stood at 234 square 
miles, or 149,856 ocrea There wore no additions made to 
the area of the reserves during the year under notice. The 
work of demarcating tbo ghat forests w^as completed, and 
63 miles of new line were opened up at a cost of Ks. 6 
per mila We observe that it is intended to depute a 
settlement officer to go over the line thus demarcated, 
with the object of settling any claims which the ryot 
may advance as to the inclusion in the demoroatod ai*ea 
of portions of land belonging to private individuals. 

The results of the attempt to protect tlie forests from 
fire during the year under notice do not appear to have 
been as successful as in previous years* Out of the total 
area of 123,049 acres which it was attempted to protect, 
only 46,556 acres were successfully conserved at a cost of 
Rs. 1,417 ; the failures amounted to 76,493 or 62*16 per 
cent of the so-called protected area The fires appear, it is 
said, to have been caused by shikaris and kurumbars, 
and are attributed to a want of vigilance on the part of 
the forest guards. Wo observe that some difficulty has 
been felt in working the remote and inaccessible ghat 
forests, owing to the extensive timber thefts committed by 
license-holders, who felled much more wood than they wore 
entitled to. To remedy this, it was determined to lease the 
forests to respectable contractors, but the results have not 
been satisfactory, as the contractor to whom the Urti and 
Kerti forest was leased, has failed to make it pay. The 
local administration, it appears, now propose to work the 
forests departmentally, and this is to be done at first on 
a small B<^e. 

An area of 109i acres w^as added during the yeoi* to the 
plantations already in existence, w^hioh measmed in the 
previous year 327 J aorea The planting operations 

generally are said not to have been very successful owing 
to soan^ and unseasonable rainfall ; while the rearing 
o£ teak in plantations is also reported to have been not very 
satisfactory, in consequence of defective methods adopted 
in sowing and planting. There were 21 cases of breach 
of forest rules prosecuted during the year, of which 14 
oases resulted in convictions, and 31 persons were punished. 

The financial results of the year ore given as follows : — 

^ , Rs. A, P, 

BccelpU ... ... 1,00,363 12 4 

CJhargea ... 59,858 1 1 

Surplus ... 40,605 11 3 

Oompared with the ineonie of the foregoing, year, the 
have increased by Rs. 12,507, the excess being 
attnbuted to laige sales of timber, and to heavy fines 
impiMi^ dn timber stealers. Only 60 J ions of sandal- 
wood 6ppemt to have been sold doling the year instead of 
120 fifo wmual quantity fixed for sale. Tlie decrease 
In die to 'tM emaU quantity of sandal- wifod sold, the 


auth<uitieB reusing to sdl the remainder owing to 
low t‘ates offered. The meri imnte, ft is reported, have 
combined to keep the rates down^ the small quantity 
of Coot^ sandal' for sale has of late foiled to attract 
richer and more respectable merchants, especially ahtbfi 
neighbouring province of Mysore has been supplying mueh 
larger quanrities of sandal to the market 


Ak American paper says :--^The enonnoua amount of juie 
bagging used in the United States, and especially in the South 
where it is reqohwl for covering six million bales of^ottun 
animally, directs attention to this article as a staple of gr«at 
importance and value to the people this country. 

Jute, ns is well known, grows luxuriantly, and can be pro. 
duced with little trouble and expense hi the Gulf States, l)ut 
the difficulty of preparing the staple -for market has been the 
great obstacle in the way of its adoption as a Southern agricul- 
tural product. The jute of commerce is grown iu India, and 
is there prepared for market by the cheap hand labour of th( 
natives, and as a consequence the Southern planter, at the ratt- 
he is forced to hire labour, cannot grow and prepare thefihio 
so as to compete with the Asiatic producer. Attempts havt 
been made to use mechanical contrivances for separating tlx* 
fibre of the plant from the woody matter of the stalk, but 
heretofore no satisfactory results had been secured ; but now 
a new machine for separating and preparing the jute fibre han 
come to public attention, and, as far as it has been tested, it 
appears to have accomplished the solution of a most important 
problem. Details of experiments with this machine are given 
in another column, in a letter from Col. Daniel Dennett, lie 
presents an interesting account of the working of the maebiu ' 
at the Menelas plantation, near Brookhaven, Miss., on FriiliA-, 
October 27th, when fi was employed upon green jute stalks 
just as they were cut from the fields. The results given aiv 
said by Mr. Dennett and other gentlemen to be excellent. So 
eflectudly did the machine do its work, that Mr. Smith, tin' 
patentee, who was present to tost its operations, declared tlmi 
it would prepare jute fibre for market at a total cost for pro- 
duction and ae^mration of 2 to 2J cents per pound, when llu- 
imported article is selling iu the markets of this country .it 
4 to 4j cents a pound, an unusually low price by the way, but 
one nevertheless which will pay a handsome profit to the Amcri- 
cim producers. 

With these results assured, another great industry is likely to 
be opened to the Southern planters, and vast areas of lauds in 
Louisiana and other of the Southern States will be available 
for its development ; but Uio matter will not stop with the 
production of jute. The ramie will follow logically. The need 
of machines that will properly and profitably effect the prepar;i- 
tion of the ramie fibre, will doubtless bo supplied as effectually 
as for the jute. The Whitney gin created the cotton industiy. 
It remains for another genius to bring the jute and ramie fibnn 
to a front rank in our textile productions. Lot us hope thin 
grand result is now about to be realised, and that otlier 
great industries are to be opened up to the rich lands of lower 
Louisiana and the whole Gulf coast. 

The Neio Tori Experiment Station Bulletin has the following 
note on milk : — 

There is much to be learned yet concerning milk. We know 
that milk i» not a filtration, but is manufactured within each 
division of the udder, and is therefore variable, according to the 
working power of each sepamte factory. We know there is a 
difference, through emalyses of the milk of ^ch teat sepai’ately, 
as such analyses have shown a variation in physical constituents 
as well as of structure. We also note that what affects the 
efficiency of the factory, has also a perc^tible effect upon the 
milk. It is this relation between the milk and the cow which 
causes the dairy cow to exist, and which enables us to say boldly 
that breed is superior to feed. On account of this structural 
relation of milk, its secretion beooniee jjgfluenced by heredity, 
and the breeder is enabled to add upqu^ties through successive 
generations of selection, even as the book-keeper adds up his 
suoooasive items iu the column of his ledger, in order to obtain 
the total resnl^. Hie Cf ^le wM cow has not been 

select^ fo the dhrecttdn of In a state of nature 
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yields ndlk, but in the preisence of hw csdf* The deiiy oow, 
however, the creation of the ert ef man through the process of 
selection, has had BuccessiT^ advances in milk^giving added on 
to each generation, untih uidifce the wild cow, the diiicy oow 
yields milk to man, irrespective of tlie presence of the to 
excite the flow. The wild cow may be fed on the most succulent 
and xnitk'^promotiiig foods, and yet she gives no profit to the 
dairy-man. The daiiy cow, however, responds to feed, in milk 
to a greater or leas extent, according to the heredity of the milk 
secretion which sl^ represents. . 

Under this condition, we should expect to find phenom^l 
occurrences in our individual cows, such as excessive yields of 
milk, of butter, or of cheese \ yields promoted either by 
amdentsl piroumatanodKj^ or else through what wo must call tin 
accidental aocumulatkms of heredity in some special direction 
Thus, in my post experience, I have known the milk of each 
teat of the same cow to vary from 24 to 42 per cent of cream, 
and one day the milk of a cow which usually only marked from 
13 to 16 per cent of cream, gave distinct definition of 60 |>er 
cent of cream. Thus, some Jersey cows have yielded as much 
as three pounds of butter a day, or more ; thus some cows have 
a recoid of rising 100 pounds of milk a day for several 
successive days. 

From a recently issued circular of Messrs. Ohlendorff St Co., 
we quote the following : — 

The one mineral element to which too little attention has 
been directed in practical agriculture is potash. 

In most stiff soils there is sufficient available potash to sup- 
port the drain of numerous crops, especially of crops whose 
roots penetrate some depth in search of food ; on the other 
hand, in most shallow soils of a poor chanicter, in moor lands, 
and old pasture lai!dfl, there is seldom a sufficiency of available 
potash for the proper development of the crops. 

Carefully conducted ox|)eriments, notably those of the eminent 
French chemist, M, George Ville, has proved that a defective 


because xleop coAtaih ^ a rule natittully saffident potaJb, 
and light smU luually ^a almost all soils, both 

heavy and highly ^flcient Jn phosphoric acid. The figures, 
however, prqv^ not naturally sufficient 

potash, or where frequent eroj^ng has too much exhaiistcd 
the natural supply, in the sfil, ltx||ffe«Bential to add this eon- 
stitueut. 

Probably the best way of supplying potash is In the form 
of genuine Simsfitrl kainitf which iffiould contain a little over 
23 per cent aulpltate of potash, and equal to about 19^ per oen t 
pure potash, and includes also a large proportion of magnesia 
and soda. The following is a complete analyds of i:(tinit by Dr. 
Aug. Voelcker Water, ; sulphate of pohisli, 23D3 ; 

sulphate of magnesia, 17*26; sulphate of lime, 0*95 ; chloride of 
magnesia, 14*64 ; chloride of soda, 27*27 ; insoluble matter, 
0'46-«-total 100*00. 

One Qwt. of contains just about 14 lb of pure potash, 
whereas it takes 2B cwt. of farmyard manure to provide the 
same quantity. 

The best tinje to apply kamU is in the autumn or quite early 
in the year. 

It is also found advantogsous to occasionally spread a little 
kaiiiit in stables, cattle-yards, and ou manure heaps, as the 
ammonia in the manure is thereby partly fjxed, whilst at the 
same time the i)erceutage of potash and nnignesia in the manure 
is increased. 

The foUowliig Eeiolutlon of the Qovermnent of the North- 
Western Provinces and Oudh, Publio Works Department, Irriga- 
tion Branch, No. 6181 of 1883, dated the 3rd March 1883, exhibits 
conoisely the work done 

The kharif season of 1882-83 (from Ist April to 30th September 
1382), was not very favourable for oane irrigation owing to the 
early setting in of the rains. In the beginning of June heavy rain 
fell in almost oil distriote, bat the break in September oansod 

demand for water on the Kasteru Jamna and Upper Ganges 
Canals. 


supply of potash is fatal to normal growth, even although the 
crop may have at its disposal plenty of nitrogen, pliosphoric 
acid, and tlie other elements of plant food. 

Some plants require for their haiinouious development more 
l>otasli than others, but all, without exception, require a cerbun 
quantity, and where the soil, though well di^ssod with nitrogen 
and phosphatic manures, produces disappointing crops, the most 
frequent cause is poverty of potash. Bearing in mind that the 
entire quantity of the mineral constituents in plants is only 1 
to 3 per cent, about 95 per cent being carbon and water, 
derived from the air and rain, the following table, showing the 
approxiniate qivmtities of pot'\ah and phosphoric acid canied off 
by the principal crops, demonstrates in a practical manner the 
important part acted by potash in plant life ; — 


A crop of contains in lb 
Wheat 6 qrs* grain 
straw 

Total 

Barley 6 qrs. grain 
straw 

Total 

Oats 0 qrs. grain 
straw 

Total 

Turnips 20 T. bulbs 
tops 

Total 

Potatoes 8 T. tubers 
haulms 

Total 

Hay (clover) 2 T 
Amus 28 bush, eorh 
^ straw 

Total 


per acre : Potash. Phosphoric Acid, 


... 9i 

... 154 

... 29 

... 11 

... 38il 

... 264 

... 11 

15 

... 19i 

5 

... 80i 


... 9 

... 13 

... 24 

4 

... sir 

... 17 

... 126 

... 81 

... 76 

... 28 

... 202 

.. IT 

... 68 

... 184 

9 

3 

... IT 

' ‘ 5* 

... IT 

... 20 

... 28 

.. 24 

. . 89 

... 12 

..,"Ti2 

... IT 


It U hot t6 ho inferred from the table that the ippUcation 
potiki i« more neoessary than that of phoqffiorio acid, 


2. The returns, however, show an increase of 83,385 in acreage 
and of Rs. 1.64,584 in assessments over the totals of last year. 
The total area Irrigated during the season under revimv waa 739,410 
acres, or 7,825 acres more than the bighesi ever recorded, 
in 1877, a year of drought, when the irrigated area exceeded tlio 
highest previously attained by 229,960 acres. 

The following statement sliows In detail the areas of the principal 
exops irrigated during the last four years 
Table I. 



1879. 

1880. 1 

1881. 

1882. 


Acres. 

Acres. 

Acres, 

Acres. 

Sugarcane 

165,661 

186,292 

164,569 

197,978 

Rico 

75,908 

185,570 

101,756 1 

96,357 

Bajra and juar 

6,635 

43,266 

4,141 

5,104 

Maize 

17,265 

89,274 

22, .376 

33,411 

Other food-grains 

12,535 

9,207 

6,887 ' 

5,982 

Fodder crops 

5,990 

7,924 

4,554 

9,930 

Fibres 

59,580 

63,680 

63,247 

49,722 

Dyes 

185,195 

194,988 

819,992 

816,872 

Miscellaneous 

26,871 

20,948 

18,504 

24,354 

Total 

555,641 

700,139 

706,026 1 

739.410 


Sugarcane has far exoeedevt the area of last year, and the increase 
Is fau’ly distributed over all divisions. Rico Is slightly under the 
average of the last throe years. The chief falling off is on the 
Rohilkhuxxd Canals. 

The increase in food-grains is due to the large area under maize, 
which cultivators were compelled to irrigate owing to the break in 
the rains in September. The increase in this crop alone is 11,000 
acres. 

8. The Items given below exhibit the aggregate differences in 
the chief crops as compared with the previous year 



1881-82. 

1882-83. 


Acres. 

Acres. 

Sugarcane 

164,569 

197,978 

Food -grains 

135,150 

150,784 

Dyes, flkrei and others 

406,207 

800,648 

Total M 4 


789, 4J0 
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The liw l 9 the •ent^ of nifuokwjbhloiwequal totheti^ 
incmw b fhe irrl||»ted tm <M yYilbt in 
li Mimt«lMV>o^ hy 

hovov^i In be InMer to hM #>• fb ^y nppraotobe dtortbittiw « 
the. em ijuider ia<^6, thh toM ^4eir whfath b i^ne 

Bgeinet eoM* toht jrW.' ' 

4. Tebto It eoniptxM theinigetederMkoibehweyMi«tm 
end lSd2, by oeneto :— 

TA9IJB;I|e^ ’ 


Canals. , 

1881. 

lAi. 

More. 

; 

Upper flangee 

Lower Ganges 

Agra 

BastemJumna 

BohUkhupd 

Boon 

Bijnour 

Hsmlrpore Likes ... 
Jhansl 

56,497 

0,315 

2,824 

40 

29 

, Acres, 

199,110 

62,293 

5,520 

1,678 

76 

*2 

9,286 

206 

SI 

18 

, Awm. ^ 

6,'457 

4,384 

" 3 , *259 

1,216 

Total ... 

706.0S5 

1 

:!M«410 

1 47,561 

14,166 


Th 9 ilioreaae on tho U^por ; Ganges Oanal is in the four 
upper divisions, vis., the Kortbem, Meerut, Anupshahur, and 
Bnlundshahor, which, in round numbmj have extended theli* irriga- 
tioB hf B,00Q, ITtOOQi d.OOO, a^ 10,009 ac^t respeotlvely* ovpr the 
dgoresof last jeai^i 

On the J^wer Gauges Canal the falling oft is entireljr in the two 
old divisions, the Oawnpore and Btawi^, oii^g to sho^ supply in 
the tiverlntheea>^ly|Mu^of theseas^ Thanpw divisions taken 
by themselves, (dicker a sl^ inoreass, id»8P0 aores against 06^527 } 
and this m4dit have been greater had there been more water avMl- 
able for the tail portions. . 

The prinoipid oropa in these new divisfons compare as folio ws ■ 


Crops. 

1690. 

1881. .j 

1882. 

Sugaroane 

Inmgo 

Cotton 

Others 

Acres. 

2,789 

13,171 

1,220 

11,587 

Acres. 

0,602 

51,855 

250 

7,770 

Acres. 

9,415 

66,720 

80 

8,585 

ToUl 

28,717 

66,527 

74,800 


This clearly shows that the tendency is for sugarcane and indigo 
to increase. Cotton apparently Is unable to obtain a footing. 

There is a slight f al li n g off on the Agra Canal, Idie decrease 
being about equal to that hi cotton alone. There is, however, an 
increase hi sugarcape# but alippst ssims decrease in indigo. 

On i^s Rohil^und Cana^ there is a rise in sugarcane and a 
falling off in rioe, and, on the whole, there Is a slight decresae. 
This is to there bel^ no demand lor water for late kharif rice 
sowings. , 

On the Jbsteni ^^umna QansJi.the Uioimsa Is due to sugaroaM. 

5. tbbk ni shcfws, tbs Assessing on aooonut of oooupler*s 
rate of the last four years 


Table HL. 


’ 

187m 

1880*81. 

1881824 

ia82-8A 

Upper Giages 

Low^ Ganges 

Agra . 

Eastern Jumna 
BohUkbimd 

Boon 

::: 

Bs. 

$1,072 
69,^! 
3, 99419 
20,100 
19,219 
1,146 
469 

Bs* 

2,09,785 

4,15,906 

06,005 

$.99457 

46.867 

17,115 

4,781 

479 

»,6»,858 

4.92,948 

1.08.888 

io!7a2 

0.878 

181' 

Bs. 

11,01,894 

5.11.884^ 

1,57,621 

% 

16,839 

3,019 

116 

Total ... 


18,92,736 

21,15.706 

22,80,290 


The tats per aere k aa^k ♦hereforf^lkttiwt^^ 

o! last Thk Is due to the 

Ittorem bVw lity m 
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nif iha fedlowlpg tionimttahkk^ is from a tmtfva 

sgrioidtaBH ^ have made Attempih^to d m h g e the 

AmAXi'V'*' [ 

fllHIS. erop k Bemr; ®b da 

X pot heard that k k f 

Uekii' 


It is known as a root-crop. It silo produoes seed^^p 
just like .that dl .muetiiird., with the enly ^difisrenae^ cv kt 
colour, iAlsaodia;Of 

character , can ^preesqa from it, but po. eBj^rimsut} 
yet been made to thd hffydt. it nuw a deepraa 

and rosh coiodr. Tbes^ imW'ategsn m ' iM y ^i y M linM si ni l' 

whenoewegeibeaAtiblly oolounedetsdkNndk^ ^^Xbihe 

stuff? are sold ^very di^, here. /Whati^vi^r ooloUBm|^f 
the rook w veiy deep. / At som® pkpw in j^rar^ BUhdipjfef 
Khamgam, Dampd]w, ‘Ao, wom^ traces , of its ooioar,inaiiu* 
faotc^es 'aze etfil seen. A greater portion of these tnotsk 
also exported . Ivoiik Bei»r to OhakiT^ b Bengal whetw 
lUapt^s jfrq/nya^, Jcha/rvm (red cloths used for making 
coverings to cushions) are dyed from, jts oolQurs. I^iese doths 
are well known here ae ^‘Nagpore Biarwas." The slenderer 
the mots, the1i}etter they are considered for making colours. 
These roots when lai^ are called ** kandas.’* The slender .roots 
fetch a double price in bazaar. It Is a matter of the greatest 
importance in its cultivation tbat lt^ahould not be allowed to 
feed larger. 

Climatb. 

As this crop is weil^grown in Ber^r, It . must be said that the 
Berar climate suits ^ better U> it. The ctimate of Berar^ 
is, in genend, hot The avera^ of rainfall here every year 
is little more than 30 indies. Thei^ is a very little difference, 
if it ever is, between the Berar and the Deccan cHmate 
excepting Bouie districts. Much raipis cpusidered detrimental 
to Uus crop. In the ^t year a infex^ dmd orop, either 
of jwarl or castor-plant, is geheiwlly made wjth the al. . 


Soil. 


The a^oolturists here prefer for the crop the loamy sand 
of the calcareous Qi*der ; deep black does not suit it at all,, 
for it assists the natural propensity of its roots to penetrate 
deep in the soil, and thus to cheiwh large kandus to use- 
lessness. 

Plouohikos. 


The soil to be grown with this crop is not required to be 
Roughed. Such is the opinion of the culnvators of long standing. 

«ay that ploughing mskkes the soil easy of penekation by 
roots.; and this very fact reduces the value and usefulness of 
the produce : Beoondy it its roots are once penetrated deep, the 
soil’ cannot be cleared of them entirely. The remainders do 
great harm to any other crop made on the soil to the con- 
siderable, loss of the owner. These facts, say the Berar 
agrioulturisk; Induce them, to prepare Belas by making use 
of *^buckharB\only« With this t^y turn up the soil. Its action 
is oonhued only to the surface soil. After turning the soil 
up and down a little, they sow the seed by a drill in closer 
lines. It is generally sown alter the Mrig-ehowers watered 
the delds. ^ A bigha remiires about four payalis (kacha seem) 
of seed. If jwari is the object of gi^owiug with it, every 
p^ali (4 kacha seers) should be mixed with one seer of jwari. 
About ten days after, germs are seen peeping modestly on 
the held. The field should be weeded no sooner does the 
crop reaches the height of an inch. The work of weeding is 

f enerally done either b^ manual labour, or by an instrument, 
t reqmres three years to be ripe. The first year’s expenses 
are defrayed on the income of the jwari sown with it The 
second year gives a good crop of its seed which k qp^te sufloient 
to bear that year’s expense on the field, during the third 
year the root crop is re^y. The seed is sold in bazw here at 
Bs. 20 tp 40 per khandi (fUf kaoha maouds). t> 


Pbipawatiok of its SlXD. 

The Arees bear fruits :during the second yetr. Thelriilts 
are very bard. The shells ci the fruits sre filled up with 
small hiaok grains. Haviim picked vw the fnkts from the trees, 
they are rotten being mbma with double the quantity d dpng. 
While the fruits are beittgjpntrified, ^eyars kodden elwier ^ 
by men or by bufloloee^' Iviey ore putrined-tokith an extent 
that tfie scene becomes very iletestable. The pile itself be- 
oomee a lovely abode of dirty worms and insects. (This 
must tm. done at jpeat distance from the habited Jocstw; to 
avoid Atiisanee.) Inis filtk is tsken after a a. tiviiL 

where, t^e fruits are wwdied clear, and kjefom tod. Ui#' 
mall brain are obtaineu.^frdm them^ The ash of the husk 
of the Imits is very usefu}, as they oay, to rubitlistteeth with. 

^ ^ 'Ko .manute is required, or at least they do not use it for 
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AOKtetTLTtrEAl ;i^D SORVtCULTtmAL SOCtKTY 

OF INDIA. 


the Mseting of thU wai ketd 6ft 

tkeiUtM^ohim. 


in the Cluiir. 
mooting were read and 


W. H. Coa«wgi4i»^ 

Tra prooeedinge m toa' 
ooamned. 

^ The Mhmfng were ejected memben :~-Meoiiikee Madfao IaII, 
HajmF^Cv CSrl^, and 9* JU lAwic^ R.A.« ^iat Jl^ ,Momet« 
MiMri. 0. k; I^er, 0. J. ZoimTiaTm J. 

OToaklm. 

Hr. ^ Whlte^ AM^tant P. W. D., Hasariba^j 

waa aa a tuember by the aedretary, aeoohdad by Hr. 

J. B. .MabLaehlen 

CknrwntrnoKa. 

, 1881-82, and On ftbextetnail 


tradit zbi^l8dl-82.^‘From the ObVeMbent df Bbhgal. 

2. Ba^ort on the Government Botanical Gardena of Satainmpore 
and. Hnlibbrfe.— ‘From the BnpeHiltendent. 

8* MOn^jr meotix^ 6f thd Agrionltnral and, Horticnltnral 
Society bl Bdadrad M December 1882, and Joimary ind February 
!888.— From the Socic^. 

4. Bepqrt b! the' Qaeenitland 'Aoctfmatusation Sodetiy for 1880 
and 1881.'— 3mih the Society. 

i^:^Thk fndiak Hbroitrr, Farta 8 and 4 of Vol. vm, Noa. 1, 2 
ahd’8dfVel;IX.— Fi^ tbCBditor. 

6. ' y^opidtH AgriouUurltt for danuary and Fehmiry 1888.-^From 
the Bdltor. 

7. El^rt on ^ow Gardena for 1881 •—From the Director. 

8. 0'onmal of the Asiatic Society of Bengal, Part 1. Noa. 3 and 
4, Part n, Noa. 2, Sand 4 f6r 1882, and Proo^inga fCt'l!)ecembar 
1882.— From the Society. 

9. Memoirs of the Geologioal Sarvey of India, Vol. XJX, Part 
3, and of FaimiUdlogia Indkd, fler. XfV, Vola. 1—3,— From the 
Superintendent. 

10. B.<^rt of Chiunber of Commerce for half -jrear ended 31at 
October 1882.— From the Secretary. 

11; Calcntta Exhibition of Indian Art Manufactures, 1882.— 
From thei Committee. 

12. dbiitnal of the Bombay Branch, B. A. Society, No 11, Vol. 
XV.— FVomthe Soblety. 

13. Fou'r] hinds , of Palm Seeds.— From the I>li*eCtor, Royal 
BoHnic Gardem Mauritius. 

14. A quantity of cuttings of the Aloo Bokhara and vines.— 
From BhOeriritenacn^ Botanic Garden, Sahamnpore. 

15/ A ^i^tlW 6f Fean Seeds.— From John Stalkartt. 

Too rtesldeht having announced a valuable doni^ion to the 
:a^eo f^th Mt, W Stolkartt. of two fine largo plants of AtaucaHa 
JooWl, the best thanks of the Society were voted to that gentle- 
man for ihieao^table icbntribiition. They have been planted out 
near the principal entrance gate. 


length ^ 
oott^ 
of :^e. 
tions against 


The ^i«iiib4ttetfon ^ s«sd, Of this 
M dep^oam ths Manager 
Whnioom stnio ago also brought objec- 
^ ^ liha Nifpore , 

The Mtton does not, bowevon poem to be altogethor nseless. It 
» valned^ and hi^y po. for^mbniig u^tb certain elaaoea of wools, 
worn iu hard, hs^ jud dm j jmd In loot li oald in some 

respite to more resambla wiM mm ootton, For oarpot^making, 
too, the Indian Cooiipany of Allahabad 

appi^^ of it, andjmi^^,tb*hit it: SupeSroommodliy, and 

would ^ valuable for jfte finer kls^ of stair ami oamet cloths. 
The cotton has 4lmaay attit^d mentlm In oommerw quarters, 
and an ^adt has Up. The Deputy .CSimiiuisiloner 

of the Oaro ^ Distrfcf (CStSm p. Sh f.^xwell) reports 
that, roughly, the amount of cotton exported" aeuuiallv rrosd that 

rem^ ^**^raSf ^on%if ’otS .’•^ben -bieaq^* 5ft#. oHclal 


n BA lOtoRs. 17 a ssaund aepos^g to tite seaaOn of/oxport 
gade deihiBLnd. The price in Calcutta varies between Re. 18 




Afbioot Oil. 



Captaim !39th Native Infantry, aubmita a specimen of' 

oil 'ex]bl;iMte^ , from the keriiel of the apricot of thi^orth of 
Indi^ aim request an opinion as to quality and value. 

Messrs. R. Scott. Thomson repo^ on tbUi specimen : Is ^ 
pure oil, and 'mhy be used for sB the nurses fOr which orf 
SlmoAd ^ Iset present employed.; We ^hav^^ 

F#h?^ei5 ut which Point it do^ not pongeaV would mo^. 
it srdUtfie for lubif oatmg fine meohsmioal work*/ There would 1 m 
* any demand for it in ftU country,, but no doubt !f it 
iould?o limadd in. Bngland at fid. pSr lb, it would meet Already sSiie. 
The aotnal value of it as an article ,of commerce can^ duly be as- 
ccrtelned by sending a trial shl^^ment of it to Fiq^aU d. ** 

Gabo Hills Cottoit. 

tUad a lett^ from the Undef-S<»oretary to the Goveimment of 
j^dia, Agricultural Depaftment^ mnesting ,^6. be informed If the 
BoctetjMm furidsh ' any fbrtber information, regaroix^ cotton from 
.CbiiMOna imd tlm G#ro Thesebretary menridaed that all 

— nossaesed by t lie Society had been introduced in 

^5?fi5^^fdRoSfcg^,is a^^uote now furnished by the Government in 
oonmntion H tne.aubiect 

fiwenucT^ ^friculjburat Depar^ent re^^ed laMlytom 
thS.OUridennnifshn>>sf ••mpin ^ 


^MAgrl- 

|Cort^ltw^S^^ reportsL teat thje e^le m flnsady being 
ttS^enaivsi/ wed In the ttairamtiire43d Saxon woollen fahidM on 

the Bunspe* r 

The whoueMle price of the cotton in tlie Garo Hills district varies 

from Hs. 10 to Rs. ““ ' 

and trade demand. . 

.ahd.M, Ifi ameund. 

in the Garo and Chittagong 
.Hills dUtxicte^ Heisiwrill, jopoil^ to his 

'figure ol eimort(40^,0^ treble that quantity of 

cotton oould 06 grown by the Garos If a ready market wae avail- 
able, 

A few years ego an attempt was made to Induce the hillmen 
to remove tl» seed prior to pairing the cotton for sale, and for this 
purpose a large number of simple machinery were imported from 
Celouttaand'distHbnted among them, fmt the timvernent mot 
with DO Buooess. Captain tUxwell, whU mentbns the fact, 
eseplaini— 

*• 1 have botieed, howeyei*,, thlat a Ghro ie susoeptibte lOimproTe- 
ment when the Change catties with it# pemmiiury 'advantage ; and 
I have no doubt that if the value « dlSinedcottott at local 
umritets makes it worth wblie for tbb 'Gkro groWer to produce It 
in thti state, he wiH do so. The look of enterprise ts not so tnnoh 
with the Garo as with the first purchaser 6f the plains, who 
generally is too apathetic and ihdment to enter into a vigorous 
trade,” 

He adds If an inducement b held out to export the cotton 
from these bills in a Cleaned etate, I will taki^every meaimire to see 
that the advantages to be thus Obtained are o4ref ally made known 
to the interested parties.” 

A demand seems to exist in AusWUa for just this sOrt of 
cotton for mixing purposes. A samiplc of It, sent by the Revenue 
and Agricultural Department to a firm in Melbotime, was repterted 
on by it ** as splendidly suited to their purpose * if cleanliness is 
kept unto sample.*” The first Cost/ fiowever, wae oonsidered 
rather high, for, to the price then toimg, vis., He. 19 per basear 
maund in CalcU^ was to be added rate of freight to Melbourne. 

More recently a fall ih prio# dCcUrired ; mm the firm availed 
themselves of the opportunity to send an Order to Chittagong for 
a small trial consignment. The result Is nOt known yet. 

Amsbicuk SnvaoH. 

Bead the following letter from Colonel J. Stewart, B.A., Superin- 
tendent, Harness and Saddlery Factory, Ckwnporc, in reference to 
the Divi-Blvi . 

Having seen in the proceeding* M ymir $oolriy» published jm the 
Jpteoeer ol the 15th instant, anientjkm.ol Aspmaan Sunpmb or 
Divl-Divl {OasaUpinia corriaria) as a useful plant for tann^ 
leather, I beg to inform you that I have snccessfuUy reared the 
tiyant lor the last 20 years in Caumpore, .where the groapds of the 
iMtcsry of which 1 have charge are covered with plan&tions of it^ 

; T originally the seed in 1862, frtm Bspgslor#, . where the 
oficevs of the Hadnui Artillery had plantotioas of it . for use in 
their naitoental tannery, SubMuentiy more ae#d was procured 
from the^tanjcal Gardens at Calcutta, and the plant has thriven 
very well here, though riie seedlings require great care and cultiva- 
tion for the first few years. 

The frost of colu weather In these Provmo«is is injurioiM to 
the young seedlings, aujd prot^km is requirsd for them. Field 
rale are great enemUm to the growth of the plant. 

1 have oistributed seeds from Oawnpore to several applicants for 
them, and am prepared to distribute more if reqoired. 

The seoretanr Intimated 
Stewart as fuU 


olleii^ Mills at . tTmritsur, to the tndlah 
^mpauy at AUOlukbad/'and to the Afiri- 
y .wCalimtta. 

Apns nonved am unau^ous In d^Nuaniig the cottop 
Itabie for spinning {iurposes by itself, because df to# shoxtneos 

nosv mif nopiotit the' NagpoieiA^rrj^ or i^h4t Iji th the 


m’l? 'i3mM7 «. W W^litt ths Pfwrtty dUtrlbnte^ » WTeml gtotWh »t ^ ^tton <^n). 

Bemn called Selaiti tofton ; but It ceems tow niore in The ceeda germinated, and 1 wae nba^beatiy Infonned that all 


that he had requested from Colonel 

— information as he oould kindly afibrd of tb# ages 

of his trees, the qnan^ of .pods o bt ai n a bl e Ircffl eacht and,5ie 
weight required for tannV^ lathers ot oeriaiu kmds in ompapsnson 
with native tans, 46. He had also. agpUed for. seed to meat a 
probable steady demand, now that the value of the divi-divi was 
becoming more generally known* 

Inconnootlonwlth toeabdve, anote Wat introdooed from Mr. »S. 
S* Jones, C.S., IHvirional Officer, Deoghur, sending a fiiw particu- 
lars from the Forest Officer «! the. Sontbal Psrgunnahs. Mr. Jones 
has likewise promised a quantito of seed. 

. Also an application from the Executive Engineer of the Brahmin! 
Division, Cuttack, for seed of divi-divi for trial on the canal 
banka. (Complied with.) 

Japait Pxa. 

The Secretary submitted the fblloWfng itole from Olphdnl^son 
Ixi respect to the Japan pea sent to him (and to some Otbm oorre- 
spondents) in the early part of last ysar 
Tlieaeeds of Japan pea received by me in February’ 1882. were 
fcedte 
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am. 


the ptotn died off ditrM^ ^ hot weft^r. ii&t Hwoi(KVfi, 
aeed^ of tbi« eotm ihi gm to 

the height of two feet, ffowOkod^ ibd hoare two M^nm^ e^.the 
joints tff etolt twig« l^lMi wodi were ja«t like tltw$^ Of ^ 


of the 


urhurjicd the leevee were very Uke 

tnoeh ddU, only Ttmad «t the end ittiteed «d jaolnted, 

I sh«^t the dtt]f»cm pee eeed eent to the ffO(d«ty wee not th 
verie^ eo highly spoken ot in JMoeHoe. i enetoee a i^oto. <d 
Jepenpeaespr^ueed in Mr. Oregory^s seed !eltn» nttd think il 
woDtld be e good pten for yon to eOnd him the phOto. tthd iwk to bi 
•npplf^ with the seed of thetneHkhlar Jen^ pee. In the /ngiea 
if for December tmSt, ptges 454>55^ there is e very 
interesting pepet on the mu^e^ of this pee> of which It eeemi 
there are four kthdi, vis. ** the yellow, brown, ro'an'd bhck, and 
long black/* The pea sent me is Of the usual pea cdloufi Which 
mijlil ffye verieties. 

It would be Mtliidde to dMalhsOnmM each kind In 

tin boSiireehipment. 

Inloriiiatlon as ho tlmO Of sowing in Japan should be asked for. 

As regards seed hroth fiD*. . Ore^r, if dej^tohed so as to reach 
Calcutta m August, they wonldfiofn mwers* bands, to sow as 
soon as the r^s ceased^ which would be by the lOtk to 15th of 


I came down from Idtuwobrie oh the 120tb October, ahd iu Kovem 
berm^e two sowings of Japan pea seed, putting throe seeds in 
each dibble, but as the sera rotted, It was clear that germinating 
powers had been destroyed. 1 ke^ the seed in a well corked 
little looked ip a box, so no damp ooixld have got to them. Kovetn 
ber was a veiy Warm month, and as all common pea seed came up, 
the failure of the Japan pea cohld only be due to death of seed. 

X think the pea answered at Simla, but have not heard. 

Japan SiKOLxdlaLLOOK Ttovaa and Dbp Exck. 

Cimtain Togson tends the following notice regarding the above 
ploughandJapandiyrioe:*- 

It appears ^at tile Japanese possess a plough which Is worked 
by a ,wsgle bullock. It would pe, I thinkl advisable to secure one 
Of these ploughi aa a model, as I think with suitable alteration 
‘ such a plough would suit, for oanml plougbing^^fouT camels can 
draw a P-pounder brass cannon and lin^r, witn a mounted man 
per oamel ; one camel easily draws a park phaeton up hill from 
lOdka tp Solon on the Simla road, at a trot ; then why should 
not one oamel draw a, JalM sin^de•b^Iiook plough, made on an 
enlarged scale, just as well as two bollocks do the common Indian 
plou^ T 

In Japan, two varieties of rice are cultivated-— wet rice,** on 
the low lands under irrigation, and ** dry rice,” on high lands 
and mountain or hill sIom, without any irrigation whatever, 

£t this dry rice suited the Monghyr, Eajmehal, and Becrbhoom 
hUle, ^kc result would be most beneffoial, and greatly increase 
the rioa-supply of the opuntry. This rice was brought to notice 
by a Britian Consul at Japan, but 1 cannot lay my hands on tho 
paper f anyhow no dignity exists as to seouriiig a supply of seed 
rice of this variety. But it should be packed in tin, otherwise the 
sea idr wiU kill the feeds. I am prety oertain that the dry r|oe 
of Japan would suit the Himalayas north of IJmbaUa, Ufud so on to 
Kangra. which already produces very large quantities of wet rice. 
It would be sound policy to introduce this dry rice into such 
parts of the Afghan frontier where wet rice Is now cultivated. 
The Gkivemment of India might, if asked, help in this matter, 
(fi^erred to Government of India.) 

Mexican Ados; £'ibjuc Exteaovob. 

Head a letter from the Under-Secretary to the Government of 
India, Agriottlturad Dspaitment, retiitnlng the model of the 
Mexican moe * fibre extractor,— see proceedings of November and 
January last,— and forwardbig a working machine four-fifths of 
the six^ 

Mr. T F. PaPPti Arrah, in allusion to the above machine, 
writes as follows 

I am amdotts to know somethfUg of the machine for cleaning 
ApPue fibre,L whicbl nhderttand in Oalcutta, and want to 
know' What it costs, and If It does the WOtk required thoroughly 
or only pfrttially, I have been experimenting in the matter of 
fibres in eonneotlonwith a tea estate, and have therefore seen 
that a machine, such as they use at the MauHtiuS^ is urgently 
required both for 'Ai^aW’ and fVnireroya fibres. IsaW samples 
of the latter fibre at ^^diOme valued at £4fi per ton, and as the 
plant fiourishes in .^ota KkgporS, I do not see why it cannot be 
proceed on a large* scale. If you can assist she in regard to 
the preparation of ifyOOp for ^bfiroroya fibre I will be much 
obliged.** 

The secretary mOutionedlthat he had Informed Mr. Peppe that 
the above machine was ' available lor another to be made from 
it, and that he might obtain smwousefttl practical informatiou on 
the stthicot generuly from the Buperlhtendrat of the Kasaribagh 

Jan. 

CoUMWlCATKmS oH VARtOOi SCBJICItf. 

The lol]<m4itt|Mmers wetw alra submitted 

1 . From G. Manson, Doomka,— a paper bn the mohwa, 

its useful properties, AcL—<Ttansf erred for Jonntal.) i 

a. From the Undir^Soorotaryk Government of Bengal,-^ Note | 
on Wheat MfickW. ^Transferred for Journal. ) 

a. From £. H, Man, Bsq*, Port Blair, intimatiim, in reply to , 
enquiry, that the quanttly of tea seed forwarded in the cold I 
seesoa of tbe :Hp^Hy*s agency, hae gbrniinated ' 

weU,ai4tim young pmis are AM bwtiiy and progressing satis* 
laotorUv. 

4«. -rpom W. ,Lse, Bpq.t Eangkmr Tea Gardra, vid Nainl Tat, 
repotting the failure of the Jmm potatoes presented by Mr. H. A. 

JSoc meeting of April 1881. ) 


5. From the Execniitvo BtabMlni and 

Division, Cuttack, 4 of iiM of 

with full tnstruotiais as to cttltfvatiOii»l^tobaMe jMd, 4^ fSora 
pattialiy suppUed simd lafoirmiitte ghma. Mofo ooed to be eup- 
plied next season.) 

8. From Under-Seoretarytothe Govemment of India— forwards 
copy of a letter from the British Cqi^ at Ms<itH» reapootiug 
model of a Manilla hemp extnmtor. ymh rtgm heibp ox^ 
tractors, writes Mr. WHsiuscm t I mnd, im eiiouby» that none 
can be had here, and thepcorinoe of Manilla itself prodhisee do 
hemp ; but I have written^ Atbay, which is thb oentie of a krge 
hemp district, in order to obtkb the required model, which, If 
sent tome, I will at once forward to the Agriotiltural and 
Horticultural Society as desired.** 


SELECTIONS. 


FU® CONSEBVANCY IN INDIAN FOREST& 


T he heavy expenditure annually incurred by the Forest Depart- 
ment under the head of fire Conservancy, and the partial 
success that has attended its efforts to control iu^e fires, Induces 
me to invite attention to the matter, and inqwe whether the 
benefit theiorests have derived itinoe this branch of forestry has 
been organised oompensates for the enormous expenditure incurred 
thereon T ’ 

Forest fires, beyond doubt, may olaiin the same antiquity as the 
forests they now overrun. If, therefore, they are so dMtructlve to 
seed life, and suoh a hindrance to the poipetuatlon of forests, as 
has been alleged, it seems wcNrth while making an effort to account 
for the jangles in India containing such ms^j^oeut timber trees 
when the British took possession of the country, and to 
eoqplain how it is they have oontinuod to meet the heavy demand 
miuie on them since that period. I confess my Inability to find a 
solution to this apparent anomaly, though it is possible there may 
be others, who are m favour of fire conservancy, who will clear up 
the difiioalty, and explain what I am at a loss to understand. 
What X desire to know is, whether indisputablcf*//^<;fs exist which 
tend to prove the destructive nature of jungle fires, or whether the 
consuming nature of this element has been made tho excuse for 
falLores in arboriculture that could not otherwise have been satis- 
factorily accounted for, and Govemment thereby induced to sanc- 
tion an elaborate system of fire conservancy at any cost ? 

My cxperlenoo in the matter makes me soeptioai, and tends to 
tho wUex that iungle fires aro not as destructive to forests in India 
08 they ore said to uo. Indeed, I would venture even a step further, 
and ask whether It is not possible that these annual oonflagrations 
aro not oalonlated to do more good than harm, by opening out tho 
soil, consuming rank vegetation (that renders a forest life so dead- 
ly), destroying insects, obecking the too rapid increase of the wild 
beasts, and awittiug a free oiroulation of iiv ? The finest timber, 
beyond question, is to bo foond whore trees are not crowded, where 
there is a free circulation of air, and where blight is not aimrent ; 
and it is only in forests (in India) through which fires annually travel 
fhateuch conditions prevail. Nature has a mysterious way lef 
fulfilling her various duties, and it yet remains to bo proved 
whether she has not in the present instance sought the services of 
Hephieatus to bring about a series of conditions esiehtial to plgnt 

After a forest has been fired, the ground presents a net- work of 
cracks, varying in width and depth. These fissures, on the first 
burst of the monsoon, admit of water, air, and other gases, oomlng 
in codlaot with the roots of tho plants, and serve to destroy un- 
healthy acidity in the soil, and to promote the decompoeftton of 
veget^le matter. 

Soils, like plants, are composed of organic as well as inorganic 
matter. The organic part of sollt is ohiefiy derived from the 
remains of vegetable ana animal substances. This organic matt^, 
by the action of alkaline substanots, is resolved into Ulmio and 
humic apids. As the Vegetable matter decays^ this organic portion 
d the soil also Mves to the land the vktioui fnor^^o substances 
fonnd in Its ashes. 

The tnergimio part of soils oontists in general of i^lne soluble 
substanoes, and m oertain eartiiy insolnble Cubstahoes. From these 
soluble compounds tho P^t obtains nearly all the saline matter 
contained in its ash. The rain dissolves these saline snbstimoss, 
but Ui dry weather they re-ascend to the surface, and are thus 
broQght in contact with the roots of growing plante. 

The surface soil of tropical forests during the raihlesa months is 
known to be dty and indurate. It stands to feason, thsM^ tiiat 
when tho land is not loosened either by artificial hkeaOs, or 
opened out by the agency of fire, much of tho organic matter or 
humus is washed away (especially in the case Of Wk tifees which 
affect hiU-sldes), or takes a loisger time to reach the Spotjj^ei of 
the trees than would bo the case bad tiie Und on which th^ grow 
been opened out by whatsoever means Aptirt, therSfora, mm the 
fact that forests, whose surface is not broken up, are robl^d of 
much nutritious matter, tiie trees in 4 measure lose tite ^1 benefit 
ef the early rains, and remain dormant fer a hiAiiger than 

would be the case had ^moisture pertheatsfi to their roots at thmf rat 
burst of the monsoon. * Thus far a have endeavoured to givr ,my 
Masons for supposing that jungle fires act benefloially by qpehihg 
out tho soil to {he fret ana early action bf tvi^r, "a^, anil other 

From a s^tary Ptint of view, 1 j>resuine none wiff jj^Unsay the 
benefit Juni^ fim bring about, by consamlng the tmX ysgmtion 
that alike polsbus the a& and waterih localitiea wheiE^ lorost-officm 
spend the best part of the yoar, and from the effects of which 
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TIIS 




Mib*«:t«M^iM|dagtf»ttiMiMirt ot peot«etlo«t^,^ini^ii 

HiiiMrtor of thttt hT iMJ* <*rtiiT mitho^ 

light lundnd udiUwt^ttro cctm of plMite^^ipAdo 
_i9UC tMjr«t;>«ad ptitto^liy oonslrt «»•? *^^t^^*W*** 
osaiwttM ootrdOd ■wdiiagi per acre. It i« homatiuK •ymio 
cttnMwl’ttiitU Sir. Bnui^'* progEUPn* «d tt,M0 OorM per 

^te 

* tm UmAttA Wd dfly wim «o«B»d ky i»wwi»w i«*h1>o<» 
fM^tto Bot HMattetkedT ^trwe taimt, and plinted «p teeJr 
OB the touagya eiottein, JOO 'mm t>«i»g h^tlpr 
fpriker opendlMit, Am Me Oilef ComiMiHioner reinMH the 
IVfteiiiiBMtexoeUeuteBe, eqteoiaUyMit om l^e •e«B the eeaeou 
^ere, the tauMieoi BoteenUBg oat amr ehoote that tiiey will 

i:ixe«moatio«lo& of <kti^ Imm be^ tri«d with cnoo^ff ifi 
^m9$o li^g« Oatob toooigrt |i«atetfi»xw Xiw^yo PI** 

eulMtftttoo df vmriw «xotlet Jim bm oonl4ttued 
tw lb ftcald inm VBtyi»g fueoMr «xpeHmentlf m 

i^itPy <to to • wid atiootM is ImpertUod 

W Qii^'lid^^ikiv in catting down expenditure on weeamg, 

^ U ft yme not for the fctbtoki of In- 

•eotiy probably tho km of n bootk. It li itatod tUot efxoM 
troos bnve thtlr termtoni ibootd eaten offf while others are attack* 
edjnat above t^ o<^kr and atoiriy girdled^ 
boiid iiMitbe wi^ kn^ of fceir stem.” This Utility to 
tojnjy of iatrodttoed apa^ k very curious, ipad has caused a great 
bavoo amongst jlustrAtan trees at the Oape. , . ^ ^ 

TeaaBd omee grow at Thandawy. and It i* hoped that private 
ea^ttlnay heama^ totheleoidlty M eoon aetheraUwayto 
'^^mghoe m ope&ed« 

BroM 9 ciHiiapvp^emnf^ as muoh at hometo Bur- 

'll^dlasitkto&•Htomkyaspandtherekathri^^ plauta- 

V^dSk^l^id will probably be sneoessfuliy oultivatedat 
”bli^Teeg where a vanIBary mi been bnUt, and where two-year- 
old nlaixtiiiave'tottitede 

trees were gWlsd* tooindtog neariy 19,000 teak, 

S tave 200 trees being In the n<to*deiiiaroated ansa, where it is 
oub^ thit 40e000 marketeim teak remain, and then work 
trfUbeoommenoedtothereeervee. 

Pweskr* In the older preWtooee will read the pastofthkre- 
Wdrtdeattng with the yield of the forests with nnmired feelings 
' wenvy. rfevenue wae collected on 70*000 tons, or 3,800,000 
chhlo feet, and free pennlti were given for over 42,000 tons of 
ttober,apfiordtogtothe review by the Ofovemment of India, 

‘ idt^tmgh it is n(n understood how the latter figure Isarrlv^at, 
ebetog that free permits are given for trees without specifying 
dl^^sions, these trees betog all eut outside reserves and not 
marked to' any way . 

This large yield, It must be reoolleoted, only shows the outturn 
of teSfc 31, tons, and the 10 other reserved kinds 87,000 tons, 
and Is exoiueive of ail the other numerous species of timber, 
tolMpy of which, Suph as Mango, Tenkkyan f IWminalia tomentoea), 

' x^e (Anogeiftu* acottfsbia&y, Petwoon ( M&rryA (xtHmt^Uta)^ are 
regarded as valuable trees in other parts of India. Nofreeper- 
Mk^are reauired for cutting any trees save the reserved tods 
on^B «ie drtnfcTa(ted-«re5 Mid n«Briy 80,000 log. of 72 dlfltowt 
' kinds pMsed through the revenue stations of the Baagoon Divb 
Ston tdwbln this way free of duty. 

one kkh* thirty thousand tons (64 million cubic feet) of teak, 
valued at over lOO lakhs of rupees, were exported from Eangoon 
and Monlmein, this including of course a large quantity of timber 
SSm t7^r iurmah. Of &is timber, Bogland took 60,000 and 
jidia 8#,000 tons, the exports to other countries being ins’gnifi- 
oant 

The mtes reaUsed were high, being in Rangoon on an average 
Ba* 06 per ton to flist okeis and Rs. 42 to seoond class timber, 

and at home varying from £18 to £15 per ton. 

dw apioof of how little the Forest Conservancy in Burmah 
proStfat'^ the wSjttts of the people, the revenue derived from 
was only Rs. SlOOO ; if we exclude the revenue on 
I^OOQ. OnrfCg and fodder grass reidised the small 

*^Qur-and4k-half million bamboos and ten million palm leaves to 
pfljseA throng Ihe Rangoon revenue staOous free of 

Bs! dT'O Q were rsoeived on 114 ihnilOn cheroot leaves (from 

{Bij)tei*0oarpw! torir), 

one man Upping from 30 to 4d trees in the season, from which 
jxtrapu 160 to 200Ih of oil, sufflolent to manufacture 
rto’8,000 torches, wMok sell locally at He. 1-6-0 perhun- 

^ttodb B«* 60>000 we oredited as revenue from minor 
.grcifiuee, the vfOu^ of from Rangoon and MoUlmein exceed- 

^ 36 lidtbs of rupees, the articles exported consisting of gums 
dd rotint. ouUh and gamhier, stick-lac and wood-otl. 

^ tnuduco were Sent to the ' United Kingdom, 
ifid over 9 lakS> h market in todk. 

TbefinanolsI fSMts ofthe year are very satfskotory, and the 
bis^s ^ rupees exceeds the total reoslpU of 

’’'^e^^lusTbnwevnri k anf weptlenaUx Urge one, and is due 
toaritoto tbeprt<kof ocmsequeiwe a larger outturn 

S iilktkmber, as wall as to fta *kep^ 4U., to ^e 



o(«lMp«ra,r " 



- iH iil Mi ii ' »»a.. 

to tha lUiDgsm Mi 8t*toe^<Dt, |.WIC* 

pff^n which WM ottt withb th* mmyrn^ ginr« CMinWHoa 
84 lakhs* , ^ ^ i. 

Rxolndiag the 10 ekplumtt 4i k to to# 
there were S3 elepfaanU balongiiig to too Sqwtmm 
feed cost Rs. 1,038, or the modgnto sum oi Jls. 

In the Rangoon, Toimrfioo, Wegtfiw, apd 8bewsygl»ip M. 
toe cost of the food o(l3 ekphantswM nil, to towwddfffj 
to maintain tlmm in good oonditkii, and no dem oy md 
^ven. The average cost of feed and keop* inokdtog ftIKf 
however less than m. 60 per aainiid per meosenb 
Dynamite was euoeessfaUy emptoved to many Ctoto to Wjfltm 
rocky obstruction in tlmbev-ioatliig stMiVS, One ut u 

etreim tree-fellers has recently been protored 
for use in the preparation of kwm^nltoe Inelg ltotof _ 

State RidlWay, and we iKfe it wlU pvove a good 
financially* ' 

Mr. Rtobentrop* who has now left Bnrmah to Ws pld^piovtoto* 
toe Punjab, has Seen warmly thanked by toe Chief iCe uiw iltot mier 
lor too excellent service he has done to the Bnnnese* tottots, 


SUGARCANE CTH/MVATIOISr. 


A bout two months the Government o! Ipdilb k‘t|m 

cultural Department, Issued a rather interesti% order xarm 
suMr industry in India, the growth and opltivatlon Of sutotoane, 
ana the munuketure of sugar. The retnms sfibrnitted at toe 
time go to show that the Industry kss uot fallen 6ff, but toitt It 
has not made the progress it ought to have, anH while ip totov 
other branches of industry there has bw au advance, snob is the 
cultivation of coffee and toe growth and manufacture Of tea, eu|^ 
has almost kept its o)d position, to dealtog tlm sutdsQt, toe 
Qovemmsnt of India jmve no special attentm to sngar culRvatom 
in this presidency. The subject was discussed more with reference 
to the North-West ]^ovtooes, Bombiy, Itod ^Ugal, and Ifiadras 
was quite forgotten. True It is that the Madras presidenoy has 
not taken a very prominent position to toe gr&wth of tne oane 
and the manufacture of sugar ; nut there was a ’tone, not very 
long past, when the production of sngar (n the mofussil dlstidcts 
of this presidenoy received very great attennoh, and when Euro- 
pean capital largely embarked to an entente whloh did not 
turn out as well as anticipated. It is said toat the total annual 
production of sugar to this country is about 2,6(X),000 tons, besides 
the produce of palm trees, which yield about 160,600 toss. The 
total production of sugar is not equal to the detoand, and hence 
it is that about 986,000 toxui are annually Imported frw Mauri- 
tius and other sugar- producing centres. This large 'quantity is 
chiefly attracted to ilombay and Central India, while Ae Mi 
preeiuency contents itself with supplies from the northern districts 
and Bengal, where the trade is large, and where the manufacture 
of sugar, though not keeping pace with the progress made to other 
industries, has not deolij^. 

In the Madras presidency the sugar mamfsntured atAska, 
Bimlipatain, ChltavaUa, and other plam, once eommanded very 
gpod prices, and the maaufaeturers of the diierent desertotions of 
Bugai* being Europeans, merchants entered heart and soul totp the 
enterprise, and nenoe the success tliat attended almost evsiy en- 
deavour to manuiacture a really good article. , For mai^ years 
some of the leading mercantile to Madaras had their lantoilas 
omtbe coast ports, and at almost every suooessive season toouMjads 
of b{^s were shipj^d : gradually with steady towrovement in toe 
quality of sugar and the demand that existed in Europe, the iQighf 
trade assumed large proportions, and shipments proved. ieffuner- 
ative. But of recent years a change has come over the splisto ^ 
the euterpnse, and while fine brown sngar was mimula<Anw 
shipment, the merchsnts are (now coiitont to ship 
such as is chiefly consumed by the .^poorer elaseea, . 
the manulacture of sugar has been given up py 
leading merchants who are eontent to deal 
what it more technically called ehmee. The wonit 
refuse of the market-- was lately sept aWi^ tooiii MMras ^ 
loads, and what likelihood is there tlitttauir4eclded toangu 
better will take placeiu the pvoduotion smdmhnlMbM 
so long as exporters content theewlViC Wlto toh 
too maiiket I Bat while this branch of ui,n(^ 

tog, the Dumultoturo of sugar tor localoonsiUPptlonlMisgoti^.^^, 
We have seen samples of Aaka sugar that wjfil btur 
with the loaf sugar mamilactored to .Bnghyid > and ft# -to 
lor sale ; and from aomo of the Southern . diiatiri#«^^ 
Mys<u;e--^peolaUy fiw toeAati«gRM4lstoio4T^ S|#|f 4 iil|^ 



facturedis of excellent %usllty« uA a^wsga 
remunexative market, Bomo ymt». MO* a weU intend ' 
man missionary set up a^angar laoto^ to Norton 
He was togffigd to nsisshm work and wUh rU vtoar 
newly-made ^listiaos m indmi^ % which mgr bp j 
ol>tato a UvelUiood, heemxMUmdly jpw augaraanOj mm 
out sugar of very supertor quaftiy. ABuston to I# wrfii^ 
ou4 py this aectous laborer to toe micaioAiima ii tuam. 

North Aroot District ManuM* ^ ^fth bto.deatb the "good work 
begun was not coottouod, Jttdvtoat would have taimed out O^rb- 
flt#le and paying todoatry has been allewad to gtodoaUy file out 
tor want of encouragpaaeut aud support. 

The questtott jmay* however, ne fshod.l , 
dency thweis room ior the df^jatojunejut of the sg|gur tradf." ^e 
lasuntor may safely be given to^toy-»< Ut V # i Y f* 

#iwdwrjw»t dt»pf#i w 8 # 
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: tooa we end pl-pmeotti of We QUamAotc 

We .Eowttioil, Satrniintendoht of Governmoftt Farfim, 
kit febe fkblmlM offerod fbr iQgafoftno cultlTiiHon itt thot 
9X9 very great, but that omy 8,000 aorea odC land are on 
plgated ^th the one, while under fatr average oon< 
a lirjK jpart of tho oultivable land of Gotnibatore may be 
Hugaroi^ which will bring bi a return from lU. W to 
* It cropi that yield no more than Ite* 12 an 
it*. Bonertto^ the Coin^tori dttetriot Oftoi 

^ I ite climate and^eotl for the prodnotlon of iugar, 

and It is to be regretted that snob a small area is chmped with the 
l^di sneolally set apart for the growth of the bone 
If ioei their ^prodnolng eapabiUtles, and where j about 
^ I tbU was mote than 120 maunds per acre, it is 
I quite eighty maUhdS. We need not go on quoting from 
Mi^. Bobenmm’s r^rt to show that, in the mofussil dietriots of this 
ereMdehpy, the oultlvation of remunerative drops it neglected, and 
fiblttliidUStHBe which may be worked to the greatest adv^antage, are 
allo^a gradnsl^ to die out. What haa been achieved In {Srts of 
the Ben^ and Iforth-Weet Provinces, in the matter of ttigar oulMva- 
tlon.may be, with a little trouble and bare, accomplished in our own ; 
ptwndenoy. The remedy is in tho hands of the better classes of the 
ryots, and it is hoped thdt, with the diffusion of an improved system 
os sgnOultttre, suon as taught in the new School of Agricnlture, this 
Industry win extend, and bring with it increased advantages. 


PLANTING AND CULTIVATING 
NORTHERN CANE. 


By pBOFEsaoB W. A. Hekb\'. 

T he old sorghum plant of war times is again a claimant for a 
portito of the farmerh field and attention. While in the early 
days w exoitemant caused by this plant subsided at rapidly as ft 
arose, there are reasons which show to a certainty that this time 
sorghum has some to stay. The plant, in emerging from an ob> 
sourity of nearly a score of years, has taken the move popular 
tftle of ** Amber Cane,*’ and with the changed name oomo qualities 
that must as surely win for it friends, as the bad qualities of tho 
old sorghum made for itself enemies wherever it was known. Some 
of our Western States have already grown amber cane in large 
quantities, and the satisfactory sales of the syrup warrant an 
moreased acreage. To properly plant, cultivate, and manufiicturo, 
are all points not yet understood by our farmers, and for some years 
to come there will naturally be much discussion upon these topics. 
Let us consider at this time the planting and cultivation. 

First of all, good, pure seed should be secured and carefully 
tested. Two potinds of seed are allowed for each acre. By count 
I found t^t one ounce of seed contains 1,780 grains. This gives 
27,680 per pound. Good seen should be free from the hulls, and 
weigh not less than 58 pounds to tho bushel. 

No one should think of planti^ without testing tho seed, 
to see whether or not it will grow. To accomplish this fill a small 
box or Hower-pot nearly full of earth, lay on tho earth a cotton 
cloth, and place on the cloth 100 seeds ; over tho seeds lay au* 
another olotn, and then put on a layer of earth an inch thick. 
Water heavily at first, and place in a warm place by tho stove. 
With proper care, .the seed should be ready to examine in six 
^ys. If the se^ is good, not less than 00 of tlie grains should 
■how sprouts. The seed test should be made so early that a 
second can be secured, if the first fails. 

As to the use of manures on tho land, I should say that no rank 
stable manure should be applied direct to the Umd. The less 
manure that can be used, the better for the quality of the syrup. 
Id general, the land should be in good heart, but it need not be so 
rich Bs for a heavy crop of com, unless naturally so. Manure 
darkens tno syrup, as repeated tests show. 

The question of manures brings us to a considoxution of the soils 
best adapted to cane growing. iJpon this point there is quite 
a uniformity of decision in &vour of sandy soils. Most certainly 
thfei soil pays beat for cane, in comparison with stronger land, 

* when the twtive yields of this and other crops are considered. 
Caue grown upon sandy soil furnishes the clearest juice, which in 
turn makes a syrup of the lightest colour and finest flavour. Often, 
koweven dark sous and clays make fine syrups and afford large 
yiiddft 

The I^puxution of the soil for planting is one of the points 
where many mistakes are made. The ground should be much 
more oarefnlly prepared for oane than for Indian-oorn. Indeed, 
no one eboula allow the seed to be brought into the field until the 
whole surface is as mellow as a garden. To get tho soil into this 
eoa^tlon requlrsi not only that It be well ploughed, but that the 
roUor and harrow be well employed. The lost harrowing should 
take place on the day the seed is planted. To get the most syrup 
from a given area of land, plant in drills three and>a«half feet wide, 
live or illx seeds every 18 &ches. Many prefer to plant checks as 
with com. but less oane can bo grown that way, If possible, plant 
with soBM kind of horse planter, which, if it doee its work 
cannot be equalled by hand-planting. With a Keystone 
planter, andlong rows, a boy with one horse wlU pkmt 
an aero ak hour. 

Be oevemed by weather and soil as to depth, but do not plant 
OTer<an f pqU deep as a rule $ often less depth will do. On some 
soila It SSti oo to pack the ground over the seed, but often this 
I, » iwimftd Tin •tewgty to tovour of sM^^onttoft 

Mlltir, adl »**M***A, 


be Umited to es^oQp tvbfwMl) pw Mre. Properly planted, the 
ewne Is half tended. u 

light harrow over the mdi fii|gimspw of> ths rows. 4 
hSiTowisoxceUent. u flexible dh 

Don’t fail to haxvpiw every" threS four days» fpr several w^' 
sifter planting. When the cane, is. fqllow the 

the hoe. and unoover the {mtii may have earth on %hwu 

Many will shake their heads at tbe.mumeStiqn of t^ie barrow Ip 
the cane-field, but years wh^ i^asqin the liormfield was 
recommended, unbelievers were juSt as ’ numerous, t claim thaL 
beyond all cavil, the expanse of raiflhg % os^6 crop redaciad 

one-half by the use of a light harrdlv ii^ cul^yatidnj but the ground 
must bo in as fine tilth as fpr onions at pUptihg tima, Of ooufaw 
the harrow will tear out sotno oane plantSj ihut this loss 
bo anticipated by extra seed at planting , time, Tim hari^W -can 
be run l^th with and across the rows pf pa^O) khd c^ bb used 
until the oane is six inches mgh| tp^en use the tWo nbrse cultlvitoiCp 
ks for com, the rest of the season. The old practice ox hoel^ 
cans must be given up, just as the hoeing of porn has beeh. By 
using the harrow, as dlreoted, the wseds spring up are hiliSd 
when just startliig. When the last hanrowhu is given, m 

the men follow with hoes and dress out the oane, tninnltjg ft 
where necessss'y. The equivalent of one stalk for ovOky six Im 
in drills that are three and-a-half feet apart, is eufl^Cient 
largo yield of syrup. 

As a summary of the above t 

1. Test the Seed before pkmting, and do so early enough to 
secure more if that ahonfd fail. 

2. Have the ground in good hearty but not made rich from 
rank manures. 

3. Prepare the ground as you would an onion-bed, and have 
tho soil freshly stined on the day of planting. 

4. Plant plenty of seed. 

5. Use a light harrow frequently, beginning Its use before tiie 
oane is up. 

6. Try to use the hoe only for uncovering and thfanlng the 
plants, -.•f’amerr* JRavieto* 


THE CULTIVATION OF THE POTATO. 


I T is commonly thought tliat any person can grow potatoes, and 
while it ia true that any i^rson that can fit toe soil and cover the 
seed, and cultivate tho ground so as to keep down weed and grails^ 
can grow tho tuber, yet it is equally true that few farmers in our 
country grow the potato plant sueoessfully. Peikeps the most 
obvious reason for the uncemiu charaoter of the pomo crop is duo 
to the fact that tho potato plant Is an exotic, that is, not originally 
native to our climate. Where the potato plant, named by botanists 
Solmtm grew wild in its native soil, in ^utn America, 

it was found high up from the sea level in the ravines of tb^ 
mountain sides and upon the table lands, where, according to 
Humboldt, the temperature only varies from 55 to 80 degrees by 
our common thomometer. This gives only a change of 25 degrees In 
a whole year, and as the plant makes its entire growth in less th^ 
half a year, it has been stated that during that time the racma of 
the thermometer does not probably exceed 15 degrees. It wUl be 
seen that this condition of the temperature we cannot have ; for 
after the tuber is planted in early spring tho temperature is liable 
to vary 70 degrees, from 80 to 100. The ouly wonder is that the 

n ‘ ito plant stands tho strain of its changed conditions as well ss 
oes. One lesson that may learned from this Is, a naturally cool 
soil, other things being equal, should bo selected for the potato. 
Hence a north inclination is bettor than one to the south. Plant 
corn on the south aide of the hill, and tho potsito on tho north side. 
But if there are no hill sides, but must grow the crop on the almost 
level prairie, seleot a spot that does not liold water, a few inches 
down, os is the oaao with a thin soil in a sub-soil of clay. 

Another cause of failure in the cultivation of the potato arises from 
tho fact that while tho plant is a rank feeder, its roots cannot run 
far for food. Hence it needs a naturally rich soil, or one made so 
by proper manure. But is a proper manure for this crop ? And 
when sQould it be applied ? The plant Is not as parbiculmr as to 
kind of manure, as it is to Its oondition. Fresh manure from tb^e 
bam-yard, whether made by hortee or cattle, Is not well adapts 
to the healthful growth of this plant ; while old, well seasoned, of 
almost any kind, may be used to advantage at time of planting. 
A long experience at the East taught the writer that the Mt way 
to manure the soil for tho potato is, to apply a heavy dressing 
broadcast the year before, and use none at the time of plantiog. 
Our choice would be to apply from 10 to 20 or 80 cords of gow 
bam-yard manure to lana having a good stand of red clover. Haul 
it on daring the winter or before the frost is out In wly spring. 
As soon as frost is gone spread evenly. Two heavy crops of bay m 
taken off the following summer, or one for hay and (me for seed. 
Then plough deep dui^g the following fall, and turn well under ill 
the after math, not pasturing it at all. The naxb spring, as soon 
as the ground is sufficiently dry, run a cultivator as deeMy as It 
oan be done without disturbing the soil. When the sod is well 
pulverized, open farrows five to six inches in depth if it is piaoti*- 
cable, and three feet apart for erect growing early sorts, ana Hiree 
feet six for poechblow, or o^er tall vlney kinds. If the object is to 
grow the largest possible crop from the ground without r^rd to 
economy in laboar, plant in the open furrows, dropplqg the seed 
about 18 inches apart. But if square feet of ground are mjitfo 
abundsmt tlum strong hands, then plant the tubers orosewise of the 
rows, andithe same distanoe apart that the furrows were epena^ 
In either case the seed may be readily covered wljto an adJtMdIble 
mdtivator with two ooveriog teeth in the qatm* msa ol m fcame, 
raamtag crosswise of the farrows. Ox g Ugkh IkWfOir wMb Wtgrt 
iMrtli wBlaMwex efivy fnrpssa* 
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' ' AMOtnnJ OF SEBD. — * 

li pUt^ Ift dHlU, urn obly 1 ^ two*eyed pidoe at eadi 
If in mllii mo two Fdttb ple«m for oaob hiU< Somo jpiNkr w)iblo 
tttIwM pUeo* Btit It W alwayo ooemod to tho writer to be 

awiuilo todoeo} forfftbo tuborio cut to elz^te eyOf every one 
wfit tfor iitfuatOt if two-eyed plooeo both will mu^y etart weU. 
Botif whole toben tr© planted oofore eprontUig touch » then but a 
f4w if the tnoit torward bade will grow, While the oihm will 
nenwlh donnent and ebon die^ acting m though eansefohs they 
would not be needed* 

li will be eaen that one piece lu drllli, or two in hole* at the 
diitanoe mentioned will t^e tne eame amount per aore. which will 
r^uire, II large tubers, from elk to eight buehele, and if emalier 
onee, oorreapondlngly leee. 

jPhe tnoct suitable soil Tor the healthy mwth of the potato 
pUmt U a sandy loam, ^d tf mixed with the fine gravel or slate it 
|i ho obieotlcm j but &e spH should contain but a small mr dent of 
oUy, ntuesiitisihbrougblyinixed and well drained. If the soU 
oOnteins oonsiderable Bme it Is no particular damage, and if it 
oontains potash or phoepborhs all the better. A small handful of 
Wood ashes thrown around the young plants just as they break 
ground will greatly Increase the soundness and table quality of the 
crop, and wfli wen repay where they can be procured for the price 
of h^ a bushel of the crop lor each bushel of ashes. 

FESVIOOB CBOPS. 

^ It is mentioned above that a clover sod is to be preferred. But 
as that is not always to be had then plant in a timothy, or Juno 
graas-^e. Kentucky blue grass, or white clover sod, lu all cases 
m^ted at mentioned for clover for a lage crop. In case no pre- 
paration has been made the previous year, then plant on stubble 

S ound after wheat, oats or rye. A very good preparation Is to 
m under a field of rye, the last week in April or first of May, 
and after oarefuUy harromng with a short, fine-toothod harrow, 
plant at once. A good crop may be looked for. 

There ts great ol^sctloa to high hills in a hot climate. On a dry 


detergent property 

w6olien olothmg, It is tald not 'iSie . 

colours, but, on the oohtiary, *f arfl^Jllc^ tb 
washed with an Infusion of the root In aafaigr/' 13ib^ 
that the principal use of this fibre In its imtike oonnl^ t, - 

coarse purposes, it has been descrilw as of ekmme m 
to the best China grass, and capmfie of oeihge riiOPiWated 
the finest fabrics. ^ 

The maguey, oentairy plimt, or agkve as^ is mdohiiy JiMlfif 
is described in the renort we are ooniddm^ as beil^ 
abundant as the lechi^lla* The tpagneW, as Is we& ^nOWAr !• 
the (Affaue Aptericam £,) The heart of the pmt yields ^^ 04 ^ 
mier' or ** wort,*' and this, when lermontea, beoopMS ' 
an intoxicating liquor in great request by the pe<^. 
roasted heart Is mescal, tmd this, when pressed Injtmm yislU. 
a liquid 1^ distillation, oaU^ * vino de mesoak* tt is 
spirituous liquid, as clear and colourless as imrixig Water, A luiee 
is extracted from the leases of the plant by simply wrlng^ tui 
which is said to be an excellent antisoorbutio, And has been n 
with most satisfactory results in oases of scrofula. The fibre oan 
be obtained from five to even six feet In length. It is fihib 
and the Mexicans weave it into fine textures, It Is said that 
shoemakers use it to make their best thread, apd the Wntet Of 
the report says he has seen it ** wronght into hanosoipe monsy 
bags, ornamental baskets, Ao., and then rinted with vartons 
colours. So far no machinery has been invented, pratU^ 
the Mexican people know of none, suited to br^, haokle, 
^^repare this product. They do it In a cumbrous way by 

The following Is given as an illustration of the extent of agave 
plants to be found in a given area. At Santo Ysabel, a station 
between Lampazos and Bustamante, the railway runs for a dis- 
tance of about six miles over the land of a certain Bon Solome 
Botello, who distils a ^eat quantity of vino mescal. To jdve»an 
idea of the great abunoanoe of maguey growing spontaneously on 
his land-~aU without cultivation is but necessary to say that 


CT well draln^ soil plant deep, then never use the plough among ^ OOO plants were destroyed in clearing the ground for the right 
the mx)wing plants, but niu a nairow harww or cultivator irequent- Qf Lately, while making a short excursion aorow his laira, 
ly, out make no hills. Hie level surface, well stirred, will not Jq company with the generid manager and genersd superintendent 


dry out and oause the plants to suffer like the hllliug process. 

If the ground plants is so level as to make It de&’able to give it 
gur&oe drainage, th^ run a small double-mould broad plough at the 
middle between the rows, one way only ; having arranged the 
rows BO that a descent from it may be secured. Tile draining is, of 
oonrse, better, but is often lacking.-— Ibrners* M^tiew. 


FIBROUS PLANTS IN MEXICO. 


iu company witb tne general manager and general superintendent 
of the road, he oallod our attention to the great loss of maguey 
leaves in taking the heart of the plants for distillation. For 
every plant cut 25 great leaves were left strewn to rot npon the 
ground, or 5,000 leaves to each 200 plants.’' e 
The‘*palma criolla” (Oreodoxa reqia) is a taU-growing*palm, 
often planted in avenues. It is described as being very plentiful. 
The fibrous leaves are used to thatch the ordinary Mexican hut, or 
if straw or other material is used for the thatch, it is nearly always 
tied on by strings formed from the torn leaves after being heated ; 
^is string, indeed, constitutes the common twine of the country. 
The fruit IB somewhat similar in appearance to the date, and is 
some times eaten. It is also distilled, and from it a quantity of 
aquaislicnU or rum is made. There was quite a large distulery 
of this kind near and northward from Saimas on the railway. 
This plant or tree has lately excited much attention, as throughout 
it is 01 a fibrous growth, trunk, loaves^ and all, and some are ex- 
perimenting with it with a view to the manufacture of paper*** 
^Flanters^Gatette. 


LIME. 


A NVTHINQ and everything connected with the supply of fibre, 
whether for textile purposes, cordage, or for paper, is becom- 
1 ^ of more Interest almost dally. Areoenriy issued report on BO(mo 
fibrous plants of Mexico, with notes on their habits, will therefore 
be read with interest. The country under review, where the 
plants referred to are found, is discussed in the following para- 
graph “ The river of Monterey, a tributary of the San Juan, 
riles in the Sierra Madre, and has for its oabeoeras numerous 
small springs at a point Idaown as the Potrero de Santa Catarina, 

•ay twelve miles west of Monterey, and very near the railway. 

A pOtroro or pasture here means a plain encircled by high moun- 
tain wail^ to which there Is but one entrance. The aperture to 
this is dlmottlt, luxd the means of conveyance pack mules. This 
potrero Is very extensive from north to south, entering the heart 
nf the mountains. It has many sinuosities. On the right and 
left from this central desfiladero or defile there are others run- 
Ifing east and west, called canones or canyons. Kaoh has its 
Special name, and there are a dozen or more. The surrounding 
scenery is majestic. High peaks, cliffs, gorges, chasms, great 
scars, and impending boulders on the river fronts of the encircling 
mountains. Huge pine trees adorn the mountain side and crown 
the top. From here there is a short foot-route oi 1 the Bsoal- 
lexias Canyon to BaltlUo. There are, say, thirty small farms in 
this potrero, and they are irrigated by the numerous springs. 

The products aife sugarcane, coi^ wheat, barley, sweet potatoes, 

•quasb, chiote, water and musk melons. Here the * iecbugilla* 
grows abundantly, and much of the fibre called Ixtle is made.** 

This pUut, the lechugilla, seems to be that known to botan- 
ists as BromeUa and, together with the maguey or Agave 
imeffoana, and the Falma crima^ have attracted much attention 
both In Mexico and abroad, in Hie United States, and Europe, 

AU tiie plants grow along the line of the Mexican National Bail- 
Way, above an altitude oi 1,000 feet, and throughout the dis triots 
oonriguoua. They are very prolific, growing v^d upon the plains 
and mountain side, between Lam^gos and Saltillo, and espe- 
daliy so at Bustamante and the Plaxeala Pass near by, where 
there Is excellent water power from a stream flowing from a I 

mountain spring, which has a volume of two square yards, with a | — r- — » — — « — - 7 - - — r-— 

fall of 200 feet Fa five mUea. They can be gathered at ail points was not supplied, the ash contained 82 per cent of Hme and I 4 par 


along the line, and oouvenieutly transported in vast quantities 
to an eligible locality for disintegration and shipment. The 
salubrity of any point on the line of this railway is said to be 
equal to thgt cl the great health resorts of the world, and all, 
owing to temperatuac^ altHttde, and high condition, are farre* 
mote from yeDow fevet and other Infected districts, and well 
suited for mining opecanoss, manufacturing centres, and populous 
^Us^cts* 

The ieohugUla— fixe iitixll translation of kvhich Is said to be 
small klfttcs— -is deseribed as fntnishiag a coarse and strong fibre 
from 18 to 24 iixches in leogiki and Is used for making sacks, 
mats, ropst,1mlshes, ACk If IslAe Ixtio fibre of commerce, and 


By Sif J. B. Lawks, Babt. LL,B., F.E.S. 

T he report of the Directors of the Scottish Chamber of Agrlool- 
ture contains some very Interesting tables respecting the 
exhaustiou of lime. 

The directors have brought together in one page the opiuons imd 
experience of the great body of the farmers of Scotlaua : and ac- 
cording to the ovideuce thus supplied, the shortest period of time 
during which a full application of lime is said to last, is seven 
years ; while thirty years and over is stated to bo the longest 
period. 

When we oousider that the influence of lime upon a soil which is 
naturally deficient in this substance, is due to several distinct 
causes ; and further that the after-treatment of the land whldh has 
received the lime differs much iu different cases, we have no dlffi*^ 
oulty In understanding that there must be considerable variatious 
iu the periods of time during which the briiefioial efCeots of lime 
will be apparent. 

Two of the crops which are grown at Rothamsted in our ordinal^ 
rotation — roots and clover— contain largo quantities of Ume in them 
ash, and when potash is not abundant in the soil, .riicy poisssi the 
property of utilizing this lime iu its place. 

The ash of leguminous plants mrowlng in an ordluary pasture 
which had been well supplied with botasn, contMued 82 per cent 
of potash and 22 per cent of lime, but no paritUre where potash 
was not supplied, the ash contained 82 per cent of Hme and 14 
cent cl potash. Lime therefore economises the use of potash. 

The first application of lime to moor land, or to pastures whfeii 
are deficient iu Ume, is often followed by a giowth of white clover So 
abundant as to have led some to the conclusion that the |dant was 
spontaneously generated in the soil 1 It may be obeerved, boweVer, 
that it Is only plants with creeping roots which cab sd rapidly coyer the 
ground } a sunilar instance in tlie case of arable land n^ 

^ obaei^dd in the equally rapid coverltm of the aoil by ooueh^niss 1 
tbia being a gimmlnoocous plant can find in all soils an almadant 
supply of its own proper f ood— sUica ; but Ume in many soils U by 
no means abundant, and if the supply is InsufilOlent. a Ubetml 
dressing is esBemtial, not merely forthe purposs ol fusxorifipi the 

Usifwmch the plant takes up, but aliK» to ensMbtlw 100^ 

foot kaestieng I oeaslaateenAmtu^btbat suM 
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tiwiy tht mount of Itmo Alwolvud, und 

oontiilmbl«!, aiftll 0io aeoiMAty ol 
ft few yean appeon to be ratber due 
to#48<0««0of ibe lime to ft lower level in wbere.lt 0 l0e 

oe ipi ii t t Mototbogooti of the plaate. ^ 

,Xme ftlio iiete ue the medlma by which nitridofttlon ^ 

ftbeenoedf nitratee iu the water pftwfog 
llweiigh 00 in Scotland— which abound in niti^n— 
be due to the abeenoe of lime. 

. A iiiiiltdmeeh^theret^^ ehowe tbit the eflbbt 

Hole k metdurftble upon paetwree that are graced ; thet iteelCfeote 
ftire very good upon virgin eoil ; that it laak longer upon gm» 


and jpatonfaeil eette and nitiptee In the fttmoephere» that iakmntlott 
f of li to all rctbtloae iMtd 

due nky be laid dcHMIi at ah' tiiat every eyikm of culture 
Ito Which doee not brfdg, Irdm itt pttnide touroe^ the matenalf* 
Whether nitrateni phoepbateek Or pjsMi. to., rare inaaoil and 
ice 4 carriedoffby thiprcduoe, mutt uliiinawy euifer in facundify. 
ting 'There is a n6ciMiy»'^ apai^ from thMe food oonalderatlonsi to 
m— rotate crops ; the plan aflfordt the 'means for extin^iting weeds, 
for cleaning the ground, and of destroying ineeots, sm <0 S the lat- 


are visry good upon virgin soil ; that it lasts longer u^ S99^» 
0m gpms had| laadi and upon clays and heavy loams, than upon 

amount of ioQ nitrogen which Is nitrified each year muat 
depend eomewhat upon the amount that the soU contains; but 
where ea^ eppUcation ol lime is attended with less benefit than 
the ptecidind one, We may feel tolerably sure that the resources of 
0ia son ium been too lordly drawn upon, and that the export of 
totm^ has been too great. 

Idme therefore acts In a double capaoity~>-lt famishes an import- 
ant ingredimit in the food of roots and leguminous plank ; and in 


plants. It is in this latter capacity that its fanotions are more 
liable to be abased* 

As lime does not furnish any of the more important, or ol the 
more costly ingredients which plants require to form their struc- 
ture and seed, it Is quite evident that these must be derived from 
the soli : this being the case, if the views of those who hold that 
•grlcnltare should be carried on without any reduction of the fer- 
of the soli are correct, it is evident that an application of 
lime should be accompanied by on application of all those ingre* 
ddenta which are oarried away In the crops, or by feeding with 
stock. 

My own opinion is that soils are generally competent to yield a 
oerkin portion of their fertility without injury, and that practical 
experience of the particular district will be the best guide for 
deciding the amonUt of fertility that may be thus removed. B* 
AgrtcuUnridt, 

libTATION OF CHOPS. 


W HAT Is the true theory of a rotation of crops ? Doctors 
difior on the point. There is a school in this country 
that reduces the question of the fertility of the soil to a matter 
of give and take. Here, they say, is a general table of analyses 
of soils, and also of cultivated crops ; of certain manures, Ac. 
Nothing easier than to calculate the total yield of a crop, to know 
the quantity of phosphates and of potash, Ac., carried off. The 
ftoalysis oi the manure will enable the quantity of those 
salts to be estimated and requisite to be returned to the soil ; ii in 
excess, the richness of the land will bo augmented. It is 
further laid down that cereals and industrial plants draw largely 
on the soU for nitrogenous prinoinles, but as these crops are 
succeeded by forage plants the deficit is made up by the interven- 
tion (hypothetical) oi atmospheric nitrogen. Further, the necessity 
to practice a rotation ol cropping is explained by plants not 
requiring the same mineral subst^ces, so that what oue loaves the 
o^r wul appropriate, and that, after a lapse, say of five years-- 
tbmiks to periodical manurings and dissimilarity of tillages —the 
^ternate exhaustion and the renovation of the soil will be found 
equalised. 

jNow, what Is our stock of precise, demonstrated knowledge on 
this subject of rotation? It is exact, that the mineral food 
removed must be restored. By the successive cropping of lauds 
In Sicily with wheat, the phosphates had been exhausted, and the 
soil has become impoverished. The same fact was in process 
of realisation in the north of France, till M. Corenninder called 
attention to the necessity of employing phospliates, and since 
ferity has returned. Now for plants, as for manures, thoro is no 
oonatanoy eithor in mineral or nitrogenous, or even in any other 
elements. Au^tlysls shows that a large number of different 
manures vary in oomposition, from oue to four tlinos in the case 
of the same element. Similarly for plants ; wheat, for example, 
where the pweentage of nitrogen, os m gluten, varies froui one 
to three. . ^ere are analogous differences for the potash and 
phoaihporio acid oarried off. Hence there is no mean, no Proems- 
feau standard, that can be declared off-hand applicable to a special 
soil. Strictly speaking, each particular cose demands a now analy- 
sis, One may produce a forage five times more nutritive 

than an<^er. 

A popular error exists, that Boussingault asserted forage plants 
take nitrogen directly from the air ; even his latest experiments 
demonstrate the exact contraiw. Then the attempt has been made 
to explain 0ie restitution of nitro^n to the soil by the agency 
of meteors wd rain. It is a fact tliat ammoniaoal salts ana 
nttrfttea are constantly present in the air, and conveyed, along with 
other saline and dust matters, to the soil by the rain. But the 
latter falls on the just and unjust alike ; upou aU ooltures mdis' 
tinatiy> not upon any particular rotation, and not specially on 
plants, it is assumed, but not proven, that electricity 
f the air in the Interior of the soil, by a union 


for cleaning the ground, and of destroying insects, sin <0 S tka lat- 
ter, peculiar to a distinct crop, be depr^^fl of its ioeolal food for 
one or two years, it mnet die of Itarwidn. To xeeip a soil floh, 
depend upon manures, ratiier than On the aif»— iVtrkoy 


the wheat trade, 


T he Bast Indian Railway Company have given the B. B. and 
C. I. Railway Company notice that from the 1st Hay, when 
the reduced rates under the reoent aarangement to groin and 
seeds sent from Delhi to Bombay via Sabarmatl, opme into opera- 
tion, their own rate for grain and seeds from Delhi k Howrah 
will be rednoed also from Rs. 70 to 0d per 100 mannds. The oom- 
paratlvo charges will then be from Delhi— 


FOR M’^nXAT. 


To Bombay 
To Howrah 


11 annas per mound. 

10 2-5 annas per mound. 


idtfinea the osote of the air in the Interior of the soil, by a union 
wkh hydro-earbonaoeouB matters ; or effects a similar end in the 
kterior of plants, by their starch, sugar, Ac. We know, however, 
m Ojsoteoui matters* in the soil can be nitrified, but that 
Imotanaemimtatioa of liohness ; also, Cavendish has shown. 
In 1754, than an electiio spark traversing an atmosphere enriched 
with oxygen, ogn produce nitric acid. Now, if elcotricity makea 


FOR OTHER ORAIN AND SBEDS OF SAME CLASS. 

To Bombay ... ... Hi annas per mound. 

To Howrah ... ... 10 2-5 annas per mound* 

The Boat Indian Railway propose making a further reduction, on 
and from 1st June, on this description of traffic from both Delhi 
and Agra to Howrah, to Rs. 60 per 100 mounds, or to, say, g 8-5 
annas per mound* The present rates for wheat from Delhi are— 
To Bombay ... ... ISi annas permannd, 

To Howrah 11 1*5 annas per mamid. 

the difference being 2 3-10 annas. Mr, Wood, the ageni of the 
B. B. and C. I. Company, has urged, and the Bombay Government 
and the Chamber of Commerce hero have deemed it reaaonabie, 
that the difference in rate by the two routes might be limited to 
one anna pet uunuiid. The ultimate difference now adopted by 
the East Indian Railway is equal for wheat to 1 2-5 annas per 
maund, or nearly one anna (9*10) less than the present diffetenco, 
which should be greatly in favour of Bombay, the routo being 
so much shorter. The actual reductions made on both routes are, 
however, greatly to the advantage of the country and its trade. 
The reduction in the rates of the East Indian line was anticipated 
by Major Baring in his Budget Statement as a probable result of 
th# reduction of the through rates from Delhi to Bombay. The 
Finance Minister estimated the practical result of the lowering 
of the rates to be, that ludiau wheat would be laid down In London 
at a roduotion of rather more than Is* 6d. per quarter. This 
will, it may bo hoped, encourage shippers of Indian wheat to see 
what further reduction of expense may be achieved, so os to enable 
the competition with American wheat to bo oarried on under more 
equal conditions. 

As wo have already mentioned, a conspicuous place was accorded 
in the recently issued Finauoial Statomout to the conditions under 
which the export trade in Indian wheat may be maintained and 
developed. The English market, widoh takes about half the 
total amount— 20,000 000 quarters, or nearly a million tons— from 
this country, is ruled not by the outturn of English soil, but by 
the supply from America. Major Bariug gave some interesting 
information bearing on tlis question In a seotiou of the Statement 
which may be turned to with advantage. We con supplement 
that information witli facts and figures of no less interest which 
will be full of suggestion to all who wish to forecast the future 
of the Indian wheat trade. To-day we slmll confine ourselves to 
the conditions obtaining in England, and to the enormous advan- 
tages possessed by the Anienoan supplier. Wo shall ou another 
occasiou glance at the elements In favour of the Indian producer 
and oxporte: ; lust now it is sufficient to bear in mind that Major 
Baring is inpllued to attach considerable importance to the fact 
that while protection saddUa the American farmer with a tax of 
upwards of 40 per cent on his implements and on most articles 
not indigenous to tlie country, the ludiau proc(uoer and exporter 
are in the full possession of all the economic advantages of free 
trade. Bearing that fact in mind, the oiroumstanoes, whioh are 
to all appearance so overwhelmingly against our wheat export 
trade, need not alarm us quite so much as at first sight they 
might be calculated to do. 

The average yield of a wheat-field in England k generally 


supposed to be about four quarters on acre, and the rent of such 
lai^ majl be put down as 35 shillings an acre. But wheat oannqt 
be grown fora series of years in succession : it is an exhaustive 
crop, and requires careful troatincut of the land to maintain a 
goc^ average yield. The crops which are grown tu rotation with 
It aro of inferior value, and help to brkg down the profit whio^ 
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bdtrivadtnQthefimriitfd affwi ii UI& iM vet 

imim teto .j»* P^odw aney^t^M 

W«« ^pHWtmi «3 VMeh at 60 ibOUnlit k Vi laxM 

_ pi IBOViwg^' jl,, *(i«i, aa.4wthemtttSS ebUlTiiM, 
produce, the . foar-Wthr 

Jb-.iir ^ expehiM of tvr^ng, aadj^b* ocdtuary p^t 
# ilk'^H^jttferMdttofa betptiiderM W .10 . per cent The 

ttlMM 'fltMMWwjl b homlikJly ifflO <rt^.,l^tJpt!!^,eltt>eotod 

bei*heiy» *!• yoc Bie pnrb^ or the iuoom^ 
W ^ kriiiierh i^tk ,ar» tMema af 'ua rtet^ wdaiOO 

AmtfiflM null Aof# if a litlAd 2k(inr0 liau «ta rMatt* ft lalty be 
wwttwtddi tliiiit tii0 U 86 

ihHUain be deduo&d for aod 80 ehUlUige for the iarmer'e 
profit, TO remainder of acre maybe taken aa the 

experoe of JBnglieli ftwmbg \umr preaebt oondftigixs* These 
axpeaiiee are not liable to muob deoreaae t thi^ oonelit chiefly of; 
labour and inanare, and the otiait of both theae Items is liable t0{ 
.l&oimsfsa)^ if by .any ohanoe the grots inouey return of 180 
an acre Is permanently lowered, then the obvious effect 
.'Will be that eeeacwiy must be pTOtteedin rent, or the ordiomr 
l^rofite of the tanner, muat be deoreiM^ or bothc The farmer, k 
dot likely tp i^ow hla profits to be ^duoed, ,4Med the neoemaiy 
oonimqhflnoe n-lll be a decrease in rent The struggle which is now 
golitg win Ireland is for to reduction of rent, because it interferes 
wHh the profit whibh the iarmer expects to enable him to live 
and to thrive, as it has been Jujdtfialiy expressed. The same strug- 
file is silently oooundng in Unglaw, but the remissions wht^ 
landlords have voluntanly granied are likely to become x>ermanent, 
and where new leases are entered into tne rate of rent has been 
decidedly towwed. It Is plain that Uie general feeling is that 
the motMiy> vetnm Joe prodnoe will not be as high during the next 
aeries of years as tthas Wn in the past, or in other words, that 
fiO ihfilings a quMfter of wheat is not likely to be secured. The 
cause of tms is not the temporary effect of two or three wet seasons 
in snooesifion whidi has desTOyed or reduced the produce of the 
land, but the fear, cl American oomnetitton. American wheat has 
beensoldAt 44shUhng« nqusrter toMverpoo profit to the 
'lipportWi And what has occurred h likely to occur a^in. This 
4m has demonstrated that Bagliidi hsmilAg la in danger. If 
J)n||dlah wheaS TOOBly begrownatadeadoost minus rent of 126 
sbUlihgt ior t^ree ^ iihet quantity of American wheat 

can be sold in England at 1$8 thUlings, there is only 7 shillitzgs 
an acre left lor rent and lor farmer’s profits. It is ^ulte obvious 
that under •ach etreumataaoes.he.oannot afford to pay a , penny of 
rent, wd that his own profit must be reduced from 20 BhilUngs 
to7ilnlliBgsanaore — that Is, 8 percent on bis capital. And 
^tl this is to be the reeult of growing wheat, the farmer would do 
batter, II he oanimt grew eomething else, to retire from fajrmipg 
^togejih^j and invest his money in consols or Indian 4 per cents. 
The question of rent resolves Itself into the question-^at what cost 
fliaii Amerloan wheat be grown and laid down in Liverpool ? It 
has been done at 44 ehillings a quarter, and It is to be considered 
u4ether this price can oe maintained as a rule, or whether it. is 
ikble to be iuoreaeed or decreased. Now let us turn to the Ameri- 
TO wheat lands and their probable future* 

Hr. t^ilUamson, M.P., a large grain merchant of Liverpool, 
eonfidered it necessary in oonnecnon with hia business to visit the 
Aamndoan wheat-lsnds, and discover the cost of produotioa, and 
Wha^ was to be.expsoted from the competition of this wheat. He 
went from San Franoisoo to WalaAYala near the Sierra Kevi^. 
and found the most astonishingly fertile region that any one ooul 
UnM^. There was a streton of wheat-fields running eastwards 
to the Bine Mountains os far as the eye could reach on all sides. 
Tkn whole expanse was covered with wheat, and he found that the 
average pri)daoe was 32 bushels to the acre. The country is almost 
unknown and untrodden, and will produce wheat in illimitable 

r arities. It is sold on the spot for less than 2 shillings a bushel, but 
cost of carriage, to the coast is so high that until greater railway 
facilities are given we have not too much to fear ftom this region 
But oven at present the farmers make a living without gottiug rich, 
and doubtless the country will be opened out m time, when its wheat 
could be sold In Liverpool for 85 shillings a quarter. It is capable 
of growing lOfi mlUioni of bnihe)A of wheat per annum if there 
tVm fadUlriet of transit, and the soil is such that wheat has been 
g^wn for ^ conseourive years with a steady yield of 30 to 35 
Gtudlels an acre on 10 to 12 feet of alluvial black soil which is 
Inexhauittible. Add, to fids, the attractions of a climate where 
wiMkIhes and grs^ ripen tn the open air, aUd we may easily infer 
TO future, of this mtppy vaUey* In the Sacramento VaUey, 
800 iniles by 40 miles, w soU is extremely rich, the climate 
delicioui, and. tile cost of 0[ultivarion a bagatelle. They don’t 
re^te to ^utupthe wheat Into sheaves ; they take the ears of 
oom end put them into a pile . in the middle of the field, where 
they are thrashed ; and the wheat is put into sacks for shipment. 

tsburnt ortmden doWn'by hogs or cattle. The com 
oilfiy TOiain ri^ In TO field six weTO or two months until the 
.VktMX TO overtake it, and he does not inyur a great deal of 
TOense thr0U|^ ^ajroahte weather. The oouse(xueqoe Is, that the 
e^Stof j^MheUon ih Uslifomia is extreinely <^eap almost riieaper 
tiroin any niher part of tfie United States. The wheat it shippod 
^ Bnyshmd, 4ild would cost 40 shillings a qoartev. The Eed Hivor 
yWS k as fiat asa table, no tract exoeptOa the banks of streams ; 
inland Is Oari^ <^i^vated t the soil Is good, not very deep, and 
nothing to compare ^Ith California, but etceUent soil two feet deep 
and poesesslng tgreat TOabiUries. Tlie part of the valley in 
Mroesota is^e b^ Imd has the advantages of two markets, one 
jkt Chlosgoandthe TOer at IfinneapoUs, Vhere the great flour 
are bftllt. Hr. >' in jgjl* valfiy, a^his 

I aregigeutiOf SeOTOmrohd Irith 5,000, and now farms 
.res, aSa^oh fia awriige ke has 82 bushels to the acre, 
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may be put down as 8to 4|SUaTO b 
can thm» be put down at liverpool 

Mr. Williamson had a prooroeiTO . 

ce4d not be grown for lem 
frankly admits tkat Htjr heliSfibro 
h»A traveUwJ over (kHfe^ jfeJS* 

Biver, he was oonvlneed ^a* they oonld 
Quanriries, and that the BUiglirii fennar htojto 
to wheat, although there wss a great ‘8w w 
prodgch. 

The wheat In America Is <ff two kindl^^ 
suppoisd to be inferior to the:.Bpgi^ 
wheat is/undoubtedly better tro rite 
eonal or surnus home-grown lyhMk. Airi 
^were se^ America toexabtos •R* 
cwnpetirion of America fpr the Ai^ultum 


iv^m 

.,xk99tM 

>w <?»» 

-r-,-,. ...u™ TW* bM hwflf to, SQ 

osofoioa. trAOt of prolrk yot * Vhloh tHU d.,, 

ah>iD*t exoltt.iv«ly to wf»»t, ■wUob^.tbo Hyt wyp. 

Wheat ia more or 1mm being abandoned la the oWW %t«^ jN^W> 
^ey cannot stand the competUfioA wlthtiie praj^e Its 

incooRirful ottltivation depend, more tippn th..eeaW4.<4iM<Qh'^P^- 
Be.idei, aa populatiou inerM^. In tbew there jt 
demand, for dairy and vegetable prodooe, vhloh k mbnj. priStkW* J 
and aa the eoU l» getting exhaueted, vrheftt oi^t be. grown .e»M®t 
in rotatiem and with the help of inaawe. Whl«h tnorweea the .mt 
of oulttvatiottaiiidmahes ltln(poe|blo,to oojhpel* with the fmlrk 
wheat, which can be grown for many oowonWyo yehta .tW^t 
manure or any sensible decrease in the yield. Mmze is prmerrea 
in the old fitatos, because the return depen^ upon rill«e, TO Is 
therjofore more certain, and It serves to mtten pigs. In TO proles 
they culfclvnto, on strictly economic prinriplcs# gTOjC^t 
which can be wiltfvated under Proper Sttpervirics, tm mvm 
machinery admirably suited to tnefi purpose. The ptp^hs ,W» 
perfectly adapted to the land, and their re^ng maotow are 
remarkable. They have machines for gathering the wheat and 
self-binding with wire, but they ean now do 1| cheaper with string j 
it is a perfect machine, and makes a dlffereuM iff two or three 
bushels saved in waste where men are employed. Mr. Dalrymple, 
who owns the 80,000.nore form, takes advantage of the splendid 
oUmatc, and docs not make his corn Into Reaves, and saves the 
expense of building them into stacks. He uses an autoiTOo 
reaper, and lots the wheat Ue until It is oanied to . the 
threshing machine, and thence to the gra^ or elevator, a* itis 
called, at the railway sTOion, wherelt is sold, and eentof at tfee 
rate off 1,000 bushels a day, which is something extoaordinaiw. 
The climate is almost always to be depended upon, and the culti- 
vation is exactly suited to the land. Light ploughs and double 
ploughs on wheels are used, which get over something like 8J 
acres a day* One man may look after two ploughs three 
horses each. Mr. Pell Buy* : ‘‘ I «uw him start j he left his nwn 
team and jumped on to the seat of the first plough, got it into the 
furrow and start^, and then turned back and got to'nls own team, 
and followed as quick as he could. The ehot of that man’s work 
was a mile long, and I waited until he got Jo ihe end, and TO 
him jump off within 40 or 60 yards of the end of tiie shot, and get 
upon the leading plough, which he turned at the end, and 4hen 
he ran across to hJi own plough, and so got hf^ again.” Then 
besides the advantages of climate and the ease with which im- 
mense areas of stoneless plains can bo oultivated and harvested 

with the best possible machines and at the lowest cost, the -iVliOle 

object of the raUway compoitleB in the Western States is to aooem- 
modate the farmers. In England the object is to aoeottiiKMiatio 
the traffic between largo towns, but in America the 'first object 
is to develop the land, and directly the line is built mi elevator wlH 
be put up, and a water tank, and very likely a saloon, Ottd.at tiAt 
elevator will be some representative of the great merohaTO who 
announce “ Cosh for wheat. ” With all these advantage^ <m 
loss forms the stalemont of the Amerieans themsrives that they 
can grow wheat at 12 shlUiqgs a quarter, is not TOrobab^ ^t 
aUo^g for exaggerations, it may be accepted as oertain that 
they can grow it and deliver It at the nearest railway staTO 
!or 18 or^ shillings a quarter. The wheat trade oentres at Ohi- 
3ago, and the carriage from the faiTO tO'Chtoago, W^loh may bo 
A distance of m or 500 miles, is put down at • 6s. Sd. a qTOter, 
while the carriage from Chicago to Kew York, which is XifiDD 
miles, is only Os. 2d. a quarter. At present there is fhilway 
oempetitiou west of Chicago, but in a short time, KKnuoderiim too 
rapid rato at which the eouiktrjr b being Mttled, Mit. high ' ehaige 
ior carriage to Chicago will decrease. Add the freij|fhbto^X4'^St^ 
POOL 6 shlUings a quarter, and oommlssioU chargee, and wTOt 
may be put down In Bbmland at A0sbllUaj|s AqtTOter j‘nafdas 
It has been sold for some time at 44 shillings, ft wm be eiSU 4M 
this price gives a substantial profit to the trsde j TO by ^htapett- 
Ing the carrlsge, for which there is room* wheat to bt^prit 
down at 35 shllangs, or even at 82 shUUUgs, wMcb is ^e lowest 
estimate made. Hr. Pell dote not believe tiiese low fignrte 
be readied, but he frankly amlts timt If be were Ao ^larin 

Umd in England, he would mdeutete upon wheat bwhg« , s n iHTO i 
to 44 shilllxigs a quarter. Obviously the fthg^sh ^farmer biP fie 
olmnoe vritb wUeaL and fori^ must *>; wolutiottiTO;4o 

meet the competition ofTlSeHoa, toff Idd^ • ff ' She Is tO^TOtin 
her present potion in the; JlhglW markek TO still toorei tirite te 
to improve It, must be piTOrhd te eTOtette.Amerfro enterpriss 
withiltUllar methods— ratify ^VClopn^tV 

greater economy In the bubilltogof ‘ the grain between' fiefa snm 
port. —Bteibe y ' <?. 
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V SfiiSk^ iif At*ti; Ux, ^4ltm Hogg 

. In bli^oo^iudoAtton 0^ !o«t weoki ittOit, wifah 

OdtoW An»lyii» ofmtot tli^i 

, Jims H^lfoiib'wi a itim^ 

oiitiad '^^no at 4ibo ItlOtttl^t}o^ of 

OtW'BogMm to proTO tbat bo made a mioMtOv*’ Md oi^ 
liV'^ difebv'ir he ' idlttdoiff to, al^ tbeiro 

oortafo^ ' lyoft' no lalstMce oo my mrt Of the ottor failttfo' 
of or. ai th, Bloehof puts ft> ** dootif^y 
tho^ '^foi^ wiratrol^ bbokna^ and^ponift^ly^l^ id epideniJo 
dktwo.*^ Iff ^^^perimaato^ potformed wM doe care Iti ev^ waf^ 
sbo# tAwt w 0901^ Iron ^iter will Jkotdeftroy iafootivo gemi; 
ail 1: mhrt^oowwi Tbatr X ontb^ fail to lee the reletanof of the 
p jfMto hift ic l k > Of "totter^ whidh be importa Into the quettlaa» with 
thbt Of ^ thf ohoffiloai aina^vU of drinking water. It J« a well< 
known' Iwt ^at batter and animal ettbitaaoee, if preaerved from 
atmoephorio contact, can be kept aweet for a lenthened poriodi 
I riipoii^t ndiat I aald at the meeting of the Inatltutlon of Gvil 
Hlu^eert^ that my experimenta were eondacted' with great care 
and wl^ a deeire to form a perfectly boneet opinion tuL to my reiolta 
and nd m6re. 1 have aince repeated my experimwta with Cvety 
proonntton,. abdnpmi a apecimen of water, sent to me from Antwerp, 
odUetted undtr ohemioM anpervlBlon, and at thia cold period of 
the thb temperature of the water being only 38* Fahis, and 
tbeaelmee alao broken down nnder the gelatiue'aud mloioacope teita. 
lani oiiffectly jilatified, then, in concluding, it ianot becaUaeDr. 
BInhm' telhi na that it la the^ object of the spongy iron filter ** to 
de«tiby 'oeTtalii ''epe<!dfio poiaona,’* that the spongy iron filter will 
acttudly aooompltth this, and lecure a constant supply of drinking 
water. 

l?ho spongy iron filter does exert some chemical or mechanical 
aottbn in water ; nevertheloaa, like other filters, it is only to be 
aothi^y'^depended upon for separating the ooaraer matters suspended 
in WimaiMuid which ore, for die mostport, harmful — from those that 
are finer' and) probid>l^ more dangerous. This will naturally 
ifflpa^ 'a bright “and brilliant look to almost any water ; bnt water 
so tr^ted may yet contain the genus of death, and arrangoments, 
dorisefd with the bes^ intentions, for their oomplete exclusion will 
not asatl much, as the seeds or germs of bacteria arc so minute 
and Impidpable that they are carried about by every breath of air, 
and a single drop of water is sufficient to start them into life. 
Water is their natural liabitat; in it they live and multiply to an 
almost incredible extent. What then can we expect *' common 
sense ” tb do for us in guarding filters in daily use against re-lnfec- 
tion 1 These specific poison germs exist in the extremes of cold 
and heat of strong ontl-oorroiivo fluids ; why then does Dr. Bitohof 
expeot spongy i^n shall kill them t A saturated solution of 
oarlmlio acid, although apparently efieotive for the destruction of 
some forms of micro-organisms, will not destroy the germs of a 
specific bacilli. Indeed, some of the latter, after immersion for a 
month in fuming nitric acid, I have discovered very little the worse 
for oon^ement In their new and oxtraordlnaiy conditions of life. 

Dr. Blschof employs, ho tells us, ♦* covered reservoirs,” both in 
Antwerp and London, for the purpose of preventing re-infeotion 
by suction, during filtration of the water. Does he seriously be- 
lieve that oovereu reservoirs will remove all chance of iufoction by 
atmospherio contact, for all time, and during each stage of his water 
filtrawn f I fear he will not gain much by his covered reservoirs. 

What, then, is |he proper coarse to pursue ? That which 1 have 
BO often recommended. We must draw our water from natural 
souroM, arc neither oontamluated nor contaminablc. 

Our only security is resort to deep wells ; and the drinking water 
of oommunittes and IndividuaUi should onlv be taken from such 
sooroes. In London this could very easily be aocomplished, as 
within a oirenit of thirty miles there are 100,000,000 gallons of 
pring water running to waste. Here, then, is the remedy 

K powit^ ; and a bountiful supply, supplied by nature, for 
inary and drinking purposes. Why should London be 
debarred from tapping thia source of pure and wholesome water f 
Otoe last word wh respect to spongy iron filters. I notice that 

S 'ron exerts a detoxidising effect upon water ; and, also, on 
a glass bottle of filtered water uy for a few days, a oon- 
depoitt of red oxide takes place. There is, probably, 
no great harm to be apprehended from tne latter ; but water bereft 
of tw oxygen, is neither verv palatable nor perfectly wholesome. 
For this Tsason it becomes absolutely necessary once more to restore 
this Ifl^^ortant element— oxygen— to spongy iron filtered water, 
atod this is done at the Antwerp water-works. 

It ia now placed beyond a doubt that all the various nrocesscs 
adopted chemists, more or less, miss their mark. They all, 
Indwl, destloy without discovering the more pernicious micro- 
organisms contained in their spooimeus. This I have insisted 
nwd and pointed out, and it has been once unmistakably demoU’ 
e£kted by , the M^ical Department of the l^ocal Government 
Boittd. DiC Cory has directed a series of experiments which 
olsariy prove tiiat a ohemioal examination will not distinguish 
between an exoremental pollution of water and that taken from 
a^re senroe ; «e ** the lesson is taught us afresh and siguficantly, 
uSit while we mi^ ever be on the watch for the indications that 
ohemktiy aflbrds of cototaminating matters gaining acoe<fs to our 
watti, we must go beyond the laboratory for evidence of any 
drinldiig Wlltem b^g free from dangerous organic pollution. The 
ebeinlst oen tell us of impurity and hazard, but not of purity 
ottdeaisty. F^informatlott about those we must go, with the 
ed the ohemUt has been able to teach us, in search of 

•ourees aad a&eltog water 


Cacao CchtivAtt^ first half xd 

the supports of cacao had rim 'io Wor mUliona of jpoiindld 

hgalnet an average of isdHtdnk, aikl the 

Chronkk Btokten M CkiW gods 

on unceaBlngly, as it hha l^em^ dbing Ov^ dhe last 19 or 14 yiearsv 
the great r^jmrity of the plots^ wbuilt at fifkt, dwh^^ b^ wtistt 
people id-demi%t labouj^b i^d itoSd 'bj, 

themselves, but by degrees forfeit^ to the merchants to whedtot 
thxiy are indebted for ndranbes, and by amatgttAMSon <mv^ 
ed into good-siaed propei'tied cduntiuig acres hy the htpidte® 
and (the cacao) trees by the tens of thonsatods. There is no 
movement con’Cspondingto thto ln cane ; and the 'opcittlAjy' of 
cane estates on any scale— and alaigo one, is the rarest 
of mm avwHPP®®* Itcamwt 1^ dene witii^ 

out capital, a. capital of tliottSatods, stcrlfngj while a vtiy 
purse of savings will give amiwi courage to buy and lay dowi^ 
in cacao and provirions, a little plot of ten or twenty’ kor^. 
Yet it is plcasbxg to note that where a new ttuC of road entto 
through virgin land, as at Conupio, by the railway, buyears 
start up from the )3;r(mnd as it were that no one dreamt of j men 
in the town, euccessful in businesfil or Iriwle whom no oie had 
previously credited with a taste for cultivation, yet v^ho^im 
being tested, have been found to be ^ed with ’ a ^ aonmwhat 
Meebiau cai)acity for Uio pursuit quite equal to, and in some 
respects possibly better, than old clod^-plodders to the^ manner 
bom, carrying into the new practice the habits of foresight ahd 
perseverance that had gained them their first successes, ai^ 
yielded them the means to enter on an untried venture.’* 

FATERIMENtS IN COCOA CUKINa 


[The following Icttci', addressed to a cocoa planter, ha* bciiti“ 
placed et our service for publication, —Bo, 

Colombo, Aprils, 1833^ 

Dkak Sin, — I have to apologise for liaviug delayed so long my 
promised report on the cxponmcnts I made with oocoa pods yen 
were so kind as to placo at my disposal ; one thing or another 
oame in tho way of my putting the results on paper. Your letter 
of the 31 flt ultimo hastens, by a few days, the letter I tetoiided 
to write to you. One of tho chief objects I bad In view In askings 
you to lend me some cocoa pods was to ascertahi whether I could 
Hasten tho process of fermentation, by the application of a re^lar 
antf constant higher warmth^ tlian that of the atmosphere. I i^n 
sorry to say that all my experiments in this direction work 
complete failures ; the result, tnereforc, is, that instead of preSClW- 
ing the pink colour of properly fermented beans, all I'expetimetotad 
with are very dark auu coated, so far as the outward appearance 
is concerned. I attribute this complete failure In a great measure 
to my previous unacquaintance with the ordinary process, as also 
ivith the nature of the mucilage to be dealt with. 

I found that if the whole of the mucilage was not got - rid of, 
what was left immediately turned black by exposure to the 
atmosphere and very quickly got mouldy. All thia of course ybu 
know, and I only mention it as an explanation of my fidlure in 
the object I had In view. But if the result of *toy experiments 
WAS unsatisfactory in one respect, It was satisfactory In 
another ; it proved to mo what yOu no doubt know, but 
which I did not, that fermentation of the beans is only 
practised for the purpose of removing the mucilage, that proceim 
being perfectly unneoessrry for impartlnfl the true ohooblal^ color 
to the cocoa kernel, this being deVelopea, in the course 0! dfyitog 
the beans, by tho conversion m tho watery juices of the kernel into 
the colouring oil, which forms so large a portion of tdie oocoa bean. 
The satisfactory point ascertained by the expeiimente is, that not 
only may tho whole of tho mucilage be got^ rid of without any 
fermentation whatever, 'b 
tliG mucilage itself can'eas! 


by a very sunple and easy process, but 
ally be ootoverwd into a valnable product, 
instead of Toing wasted as by the present method, 

1 found by experiments that oonsldorably more than hall of tho 
muoilago may bo separated from tho beans, by washing them, or 
rather mixing them, witli alittle water, and by agitating them in a 
revolving cylinder with perforated holes for the freSh eacdhaiine 
liquor to run into a trough, which would convey It tO a 
olarifyer, which is tho first pro<^ towards Its mamifactnrs Itflo 
sngar. 

That portion of the mueikige next to the beans— especially that 
.adhering to them — is more refractory and difftouH to separate, but 
1 found that even this could bo easily rubbed off by motion. 1 
should think a maobiae, similar to a washing mocyne, would 
aoswor the purpose on a large scale. 1 may menHoii that In my 
small exptriments a quantity of small stemea wUs " mlksll vKtk tlm 
beans to chafe them when revelvliitf, tufilafetoto to" renlwa thi 
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If cocoa planters are Indifferent to utlliiation of the ^R^rmons 
quantity of Bocoharlno contained In the mucilage, or think the 
result will not compeniate for the trouble, I atill think a tnnoh bet- 
ter and speedier way of getting rid of the mnoUage may be mt 
upon than by the ulow and woatefnl process of fermentation. As 
a mII or threo-fourths of the mudla^ can be removed at once by 
slmide agitation, there is only tho lost coating to be dealt with— 
tliia oonld be rabbed off by some procew or other. I obtained a 
beautiful sample of cocoa by rubbing the mucilage off with a rough 
towol However, I hav^no Intention of suggesftng any particular 
way of removing It, I only wish to say that I think, for the 
reasons ^ven above, that fermentation is a wasteful and an un- 
tieceasariry slow process. At present my interest in this portion 
of the question is very inslgnlfloant, 

I will now advert to the point In the curing of cocoa, in which 
X am particularly Interested, and that is, whether the principle of 
my tea-dryer cannot be applied to the drying of large quantities 
of cocoa (which, like the produce of Its palm namesake, contains 
so large a quantity of oil as to render It very susceptible of mildew 
in a damp atmosphere) until the whole of the moisture is 
evaporated or dried out. I believe that my tea-diyer can be 
advantageously used for the purpose of drying cocoa tn a manner 
which would not injare or remove the outer skin or parch* 
mont. The result of ray experiments is to satisfy me that, in the 
first instance, the drying should be very, very gradual though 
continuous, to allow of the watery juice to evaporate gradually 
and for the colouring oil to take Its place. If dried too quickly, the 
parchment will split on the germinating side ; the watery juice will 
evaporate, and the kernel Income dry nefore the oil has permeated 
the whole of the kernel ; the result will be that some of them will 
dry white or mottled, and the parchment will crack in a way 
that will render it liable to become detached from the nibs In 
transport or manipulation. 

My advice then b, If my dryer b used, to spread the cocoa fresh 
from the process of removing the mucilage on the hot surface rather 
thickly, say four or five Inones thick, and keep it there until tho 
whole becomes warm throughout. 1 would then remove It into 
tngs, and let it stand for a few hours until a fresh charge b ready 
to be put into bags ; I would then replace tho first charge until it 
again Ibecame worm throughout ; by thus alternating the charts, 
abige quantity of ooooa could be dried gradually, which I believe 
to be a neoesiit^ In cocoa curing. I assume that drying cocoa by 
artificial means would only be resorted to when it is impossible 
todryitlnthe ordinary way— Hz. by the heat of the sun, this 
method being obviously the cheapest one, tliough by no means the 
speediest, and during tho greater part of tho year the climate of 
the mountain zone of Ceylon renders it almost impossible to sun- 
dry cocoa satisfactorily on the estates, For the purpose of drying 
large quantities, a considerable area would be required. You can 
ascertain the cost by t^ing two and-a quai*ter rupees per super- 
ficial foot as the basis of cfSculation, The heat generated by the 
drying machines would, in a closed stove, with ventilators, hasten 
the drying of Ualf-drlod cocoa, and prevent mildew and discoloura- 
tion. 

In communicating the results of my crude experiments, I desire 
only to turn your thoughts into the channels I have indicated. I 
have not the materials for continuing tho experiments, nor can 
1 afford either to buy them ortho appliances for doing so. You 
will, however, be able to continue them on the hints I have 
ventured to offer.— Yours truly, 

C. SIIAND.^ 

P. S.— As the oil In cocoa beans Uqillfics at 120 degrees, the 
rocess of colouration b hastened by drying gradually on a surface 

sated to 170 degrees. 


FORESTRY. 


Animals and Forest Tiiees.—A coiToapondcnh writing 
from Johnsouville, S. C, incidentally mention.^ n curiouH 
inataiicea of the influence of animals in controlling or prevent- 
ing forest giwtha. It appears that tlie fomlnoss of hogs for 
the juicy roots of young pines leads them to seek tliem 
assiduously, so that where hogs are allowed to ro.am in that 
region, one can hardly find a young long- leafed pine in a thou- 
sand acres of pine forest. There being no young trees to take 
the place of the old ones used up by the lumbermen and 
turpentine gatherers, that species of pine timber is rapidly 
being exterminated. 

FOREST TREE PLANTING. 


T he planting of trees for oruamoni and shade, as wind-hreaks, to 
preserve the natural area of forest, to ensure the best results 
from the cultivation of farm crops (not less than one-tenth of the 
area of a farm), or for the purposes of useful timber in prairie 
regions, b now admitted by ail thinking men as among the indis- 
pensable industries connected udth farm life. That forests do 
modify climates there Is no longer doubt. Tliat bolts and clumps 
of trees largely mitigate the force of winds, and prevent the 
recurrence of those disastrous storms smiled blizzards, that peri- 
odically sweep over open dbtricts of country, b capable of 
demonstration. That forests and groves hold the water of rains, 
giving it up slowly, b beyond cavil, That forests prdkent the 
reenrronce of our gr^ rlveqr ffoodi, however^ b only true in a 
imm* Ttisy rbt IsiUir 


and decrease faster. Germany oontains more forest area to*day 
through careful plantliig tlw it did 25 years ago. Yet it did not 
save that country from the great flobds of ISoS, the most eevere 
on record. 

The terrible flood of February in the Ohio, and oonseq^t 
destruction of life and property, will long be remembwod. That 
it was intensified in Its suddenness b undoubtedly due to the 
cutting away of forests on the western slcmes of the AUeghanies in 
New York, Pennsylvanb, and West VirgmlA Thb rise exceeded 
the great flood of 1832 and 1837 by only a few inches, but t^e 
fewiaohes^opreient a vast surplusage ox water as agabt medium 
and high water. It b idle, however, to say tiiat the owners of 
mountain lands hundreds of miles away from the prinidpal scenst 
of devastation, will be deterred from the cutting of timb^ therwy. 

It is present profits they ore looking to, as are other men. Tw 
great forests are gone, but the great area Is still covered with 
underbrush, os valuable as mature trees so far as covered 
concerned. What the owners should be made to understand is wat 
the planting of these slopes to valuable varieties of timber b the 
most economical use that can be made of such rotigh sectl^ of 
country. Thb aooomplbhed, the difficulty will be obvbted and 
a fair preservation of timber will be Secured. 

Hoop poles are among the most necessary and valuable of young 
timber growths. A plfimfatlon made thick enough wiH in a vep^ 
few years yield these by the natural thinning required. As the 
years pass, theibbsequent thinnings are none the less valuable, as 
props to mines, that must be constantly renewed, posts, railway 
ties, Ac., until at length the trees for mature growth will stand two 
or three rods apart as the case may bo, and of just the varieties 
adapted to soil and situation. The difference between a piece w 
natural timber and a piece of phmted timber lies in the fact that the 
natural timber oontains far more timber of low value than of timber 
valuable in tho mechanic arts. The planted timber b all valuable. 
Here b whore the profit comes In, demonstrated beyond doubt in 
Europe and now capable of demonstration In thb country. Let any 
fanner figure for himself. He will acknowledge that a jpfove wUl 
pay for planting in the protection it gives, Lot him figure the 
actual value of such a plantation at 20 years of age, the trees averag- 
ing 12 inches through of black walnut, ash, catalpa, black cherry, 
larch, pino, spruce, or any of the valuable timber trees, standing 
20 by 20 feet apart, or 108 to the acre, half of which may now 
be removed with advantage to the rest. It would amount to a 
largo Hum, and those left would bo a sure soufce of income to his 
children if not to himself. It b not necessary to follow the n^Uer 
farther. Any observing man may figure for himself that the profits 
arc not less than in any of the other branches of common 

hunbamlry, ti- i i 

I..ct US now figure what to plant and how to plant. If simply 
for Hhade and roadside trees, elms, maples, and walnut amoug the 
slowci’-growing varieties, and cotton-wood, linden, catalpa among 
the faster growing varieties. For shelter of buildings and wind- 
breaks, Norway spruce is undoubtedly the best, though any of tho 
evergreens may be used. 

It is better to plant the seedlings of evergreens as grown by 
nurseiymen for the piirpoBo, The transportation b light and tho 
seedlings may be thickly placed — one foot by throe inches in the 
row. As they begin to crowd, take out every other plant, and 
again every other one in a row, and those will bo all right for wind- 
breaks, &o., while tho remaining plants now standing 12 inches 
apart, will be available for single trees to developo into their full 
beauty. The seed of deciduous trees should be planted pretty thick 
ly in rows four feet apart as early in the spring as the soil may 
bo w^orked. Nuts should bo kept in moist, well drained sand during 
the winter, and if tliey freeze slightly they are none the worse. As 
they grow, tliin out to about three inches in the row, transplanting 
to any weak places, and thin from year to year for planting out until 
the trees stand four by four feet. Hero they will make nice trees for 
transplanting at the proper time, or for thinning out as rocmired 
for poles, posts, Ac. All small seeds as maple, linden, Ac., should 
not be covered more than one aud-a-half inches. Nuts should bo 
covered three inches, and these latter may bo dropped In the row 
.about tiiroc inches apart. All the nut trees should be planted 
where they arc to grow, but with cai’e in root pruning at one year 
old, thtjy niay bo transplanted at two years. To plant large trees 
the holes are better made in the autumn. Then whan the soil 
will work friably, dig them with aa much earth as will adhere to 
the roots ; do not allow the air to have contact with tho roots more 
than can be avoided. Evergreens we have known killed by expo- 
sure to the sun or dry winds for a few minutes. When the tree b 
placed in tlie hole bo that the collar will be little. If any, lower thou— 
as it heretofore stood— the surface, throw in tho finest soil, packing 
firmly about the fibrous roots; when the roots are well covered, 
press all firmly with tho feet, being careful, however, not to scrape 
or bruise the roots. Tliis firming b absolutely necessary. If the 
soil b dry, saturate with water, and cast over all whore it has 
dried away the remainder of the earth, levelling all smooth, and 
stake if necessary. 

Mr. Hobert Douglas, of Waukegan, III., who corUlnly under- 
stands foiest tree culture, in relation to planting forest trees over 
large areas, says : , . „ 

“ In order to establish the fact that forests can bo successfully 
idanted without the aid of experts, we took three contracts. Two 
of these plantations are in Crawford County, Kau. We have 
already planted 600 acres on those two contracts, and^ will plant 
600 more acres before the first day of May next. These tr^ 
arc planted by ordinary labourers, superintended by a man Clio 
never worked a day in a nursery. They are planted with spades, 
and stand four by four feet apart, the ground having been marked 
out tho same as for corn. One man or boy holds trees for two 
planters, and tho three together average 4,500 trees planted In 
» day of ten hours* Wo plant 2,720 ^troea ^ tbs » our 
eoitmt eaUe li»000 tiwy stwid tb# 
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They coniiBt of throo-fiftha i/fftHum mi(f two fiftha -4i7a»- 

thus, Tho.oatalpaa three yoara plan'tod stand from six to teu feet 
high and two to three inches in diameter at the collar, shading the 
grouiid so as to need no further cultivation. On the richest laud 
they shade the gronud after being two years planted. 

As those trees are planted by farm hands and cultivatod with 
pommon oora (mltivaWs, it proves that any farmer who can raise 
aa acre of corn is competent to grow an aero of forest. 


ARTIFICIAL PLANTING FOR PROTECTION. 

D r. JOHN A. WARDER, in a late number of the Atneriem 
Journal of Foreftrp, in an article detailing the work of plant- 
ing certain portions of a large tract of land in Iowa, under the 
direction of Mr. Josso W. Fell, well known for his efforts in tree- 
planting and tree culture, at Normal, lll.i concludes the article 
with some general remarks npon the offocts of tree planting 
on climate, from which we extract the following interesting 
reading 

“ With a tract of land of oven a few thousand aores thus plant- 
ed and thus sheltered by trees to check the trying wintls both of 
summer and winter, who that has once soon ana realized the bone- 
fits of these wind-breaks will doubt the influence of trees n^on the 
local climate, and tiieir agency in producing and retaining the 
humidity of the atmosphere so essential to our crops and to our 
comfort or tliat of our cattle ? Let such planting become general, 
and who can say that the oUmato of a whole ro^on may not be 
measurably reclalmod from the aridity aud severity that now pre- 
vails ; and who will say in advance that such a covering of the 
surface, if carried on over still wider and more extensive regions, 
cannot aud will not affect the average annual amount of rainfall ? 
And yet, we are told, on high authority (Wm. Saunders, horticul- 
turist, U. S. Department of Agriculture), that “ to plant one hiui- 
dred acres in trees, with the view of iacreasiug the rain fall on tbo 
adjoining one hundred acres of arable lands, seems to us a very 
weak proposition.^* Now, to many of us wdio have realized the 
benefit of wind-breaks on the prairies, it is no longer a wfuh but a 
oej'y itrong that judicious aud extensive tree-planting 

does and must modify the local dimate for our benefit, aud that it 
might well affect the annual rain fall. Time may bo neceaaury to 
eliminate the possible errors arising from cycles dependent upon 
cosmical causes tlmt arc not yet fully understood ; but lot us have 
credit, and let the judicious plantalious of troos have the credit for 
thoir influence in modifying the local climate of the farms, town- 
ehips, counties, and states, whore w^o do know that such ameliorating 
influences arc sadly needed . — The Oarden, 


THE PURPOSE AND PROCESS OF GRAFTING. 

I T is not dilficuit to understand tho uatiiro of grafting. A plant 
differs from an animal in several respects, and ouo of these 
differences is that a part of a plant can }>e sopariitcnl from the rest, 
and, when placed under favorable conditions, will live and grow. 
If an arm or log Is cut from a man, ur an ear or tail from a cow or 
horse, tho part st^iarated from tlio main body of tho animal dies. 
The gardener well understands, and whou b« wishes to propagate 
the geraniums or verbenas, he separates small stems called cuttings 
from tlie hirgi' plant and sots thorn in moist sand, when tho cuds ] 
first callous and thou send out roots Into tho moist mixture, and in 
a short time ho has a supply of plants of tlio sanjo variety as tin 
one from which the slips or cuttings were taken. 

In grafting the process is much the same, only a little mor 
complicated, and therefore a trifle moi o difllcult to do succos-sfnlly. 
But by this it Is not to bo understood that the process is one re 
qiiiriug any great amount of Jearuing. In grafting, a cutting of 
recent growth, called a cion, ia shaped and fitted into a part of 
another plant called the stock. Instead of beiog put in tho sand 
it is placed in tlio living substance of a plant, aud derives nourish- 
ment for ita growth from tho stock. In order that this may bo 
accomplished it ia necossary that tho growing layer of tho cion 
and stock como close together. This grow ing layer, as it is termed, 
is situated just below tho bark, at that point where the bark slips 
from the wood when a whistle is made of willow or other wood. 

There are a number of important things to tako into consider- 
ation in Buooessful grafting. It Is not enough to ho able to 
sot a oion and have it grow' w'cll, though that is very im- 
portant. Grafting is done for tho purpose of improving tlie tree 
or shrub thus treated, and thoroforo theijuality of the eiou should 
always be superior to that of the stock for the special end in 
view. For example, an apple tree may he all that could be desired 
In thrift, healtlifuluoss, &c., but the fruit is of poor (mality or 
small in qumitity, or both. A superior sort is grafted upon 
snoh a tree and all the strength and vigor of the whole tree i» 
used in making a good kind of fruit. Therefore, after deciding 
to ijraft a tree to improve it, one should be sure that the cions are 
of ^cellent quality. A tioo may bo made poorer by graft- 
ing as well as improved ; in other words, there is no bene- 
fit to be derived in itself from tho process of grafting. 

The cions may be bought at most mu series. If cut at home bo 
sure that they are from well-known trees. Twigs of last season’s 
growth only should be used. If more than one variety arc used, 
lie up in bundles and keep separate with labels on each 


package. Tho twigs time cut sliould bo put in moist sawdust 
or inosH, and kept in a cool place until needed. 

The implements needed ingrafting are a fine saw for cutting 
off the limbs, a large knife and mallet for making tho clefts, and 
a sniall, sharp knifo, to bo used in cutting the clous to proper 
shape. Awedgo will also be needed for opouiug tho cleft made 
in the sawed cud of the stock. Grafting- wax, to protect the 
exposed surface from the weather, can be easily inaae from tlm 
throe substances in tlio foUovying proportions i Beeswax six ounces, 
rosin and tallow four ounces, melted tog*ether in a kettle, over 
\ fire. Old cotton cloth, torn in strips, la waxed with this while 
melted and wound on sticks ready fox ubc. This cloth is bound 
aix)und the grafts after the cions have been sot, caro being oxer- 
oised not to move tiio cions in the operation. 

It has boon stated above that it is not difficult to understand 
the nature of grafting, neither is it difficult to perform tho oper- 
ation. Any ouo with a small amount of that indescriliahle 

mental power called “ gumption ” can senm learn to graft. It is 

largely a matior of praotfeo to do tho work quickly and well, 
after the simple prmciplos involveii arc once unaerstood. 

The time to giaft i$ W'ben tho buds begin to swell. Having 
dotorminod npon the place to grafts saw off tho limb aud, placing 
tlie large knife across the sawed oiid of tho stock, strike it gently 
with the mallet, aud thus make a cleft for the cion. With tho 
imall, sharp knife cut a piece from one of tho twigs in tho 

luudle so that it will beai' two or three buds, sha|)cu the 

lower end into a wedge and insert this oud into tho cleft (opened 
hy a knife) BO that the growing layer will comr against that of 
the stock and be bound there. This is the all-important point in 
grafting, and If not done the work is lost. If the. branch is larger, 
bud grafts, one on each side, m;iy bo sot. Thtj after-work of graft- 
‘ug comes later in the season.— Co )S‘. — Ftirmerfi' Ih vu tv, 


THE GARDEN. 


NOTES ON CULTIVATION OF HATNY-SEASOV 
VECETABLE.S. 


M ost of the vegetables peculiar to thu rainy soa'^on are rank 
growers, aud require more room tlion tho uvorago sized garden 
can spare. Those not included an*, not of much vaiuo, and 
variety ia an object, tliey may be safoly loft to tiic care of tho 
native grower. If ever retpiircd, ho will supply them as cheap us 
one can grow thorn. 

Khrrrii (cucumbci), Oticnm.h satim^i, — The rainy-seaaou varielioa 
of this vegetable are very distinct from tho variety with small 
ogg.8hai>ed fruit cultivated during tho hot season. Two varletioa 
are common in India, althougli, aa far as flavour is couceruod, there 
is little to choose between tliom. AVlien in a young state tho 
colour of one is a dark green, and of the other orvamy-white. 
When full grown both are about a foot long, and tlie colour changus 
to a rusty brown. I’liese two, altliougb not equal to the (iommonost 
varieties met with in England, are not to bo despised. They thrive 
with little ctue, aud arc always sure of yielding a crop. I annu- 
ally try some of the Englisli varieties, hut have never been able to 
ripen a single fruit. Tliey sometimes form, but invariably rot 
l>«foro attaining maturity. 

In order to have them in use all through tho season, throe sou - 
ings should he made — tho first in April, the second ju May, and 
th«’ tliLrd in June. Ricli soil should bo selected, and the si*c<ih sown 
in lines five feet apart. Wlien the young plants are about four 
inches high, supports should bo given for them to ciiinb on. 'J’J 
first sowing should Iks regularly watero<l, until the rains begin. 
Afterwards none need be given uuloas a break of more tlmn teu 
days* duration sliould occur. 

Kali Turai {Litflu ant'd nfjnla) ; Ghid Turai {Lvjf'a — 

These two vegetables require the same mode of cultivation, an<l 
may therefore bo described together. When full grown, the fiult 
of tho fiist-named is about u foot long, and of an angular sliape. 
When cut for use it should never exeec«l four inches in hmgtli. If 
out when longer, it is quite useless for tho table. Tho frnil of 
the sneoud is al)Out (5 inches long, dark green, and slightly 
spotted with creamy-white. It must also be cut when quite 
young. 

Two sowings of both will Keep up a supply from July until 
October. > he first sowing should be made in April, and the aecoud 
in the end of May or beginning of June. The seeds siionld he 
sown ill line.s at the same distance apart as cucumbers. ^J’lm general 
troatmnut required is tho same as described for t\ic latter, aud 
need not be again detaildl. 

Cltdchhifl 1 (iSiiuUe-gonrd) ; Trichomnthm rt/muiuu.— Tho fruit of 
this vegetable is from one to three feet long, ana of a very handsome 
appearance, AVhon young they are beautifullj' striped with white 
and green, and when ripe (diango to a brilliant orange. The young 
fruit is used as a substitute for French beans, AA'hen cut up into 
tliin strips and boiled, tliey form a fair imitation of that vegetable. 
Like the aud GA/a the fruit must bo used when very 

oung. If out when more than 4 inches long; they often have a very 
itter taste. 

Two sowings should bo made, tho fir.st in April, and tbe second 
In May. •The distance apart and general treatment is also the same 
as described for cucumbers, and uecfl not ho again detailed. 

Kvrraili (Moniordica r/mranD'ft).— This, although botauioally tho 
the same species, is a different variety from the one grown during 
tho hot Boason, The natives of this district coll wo hot-soasou 
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variety bmaila^ and the rainy *ae(Mioii one karmilu The former 
variety cloeu not require any eupportu to oUmb on, but the lut* 
ter doe«. The fruit of both l« much alike ; however, the rabiy aea* 
Bon variety U, on the whole, amaller. 

One sowing ia enough to make of this vegetable. If this is done 
in the beginning of June, it will keep up a supply all through the 
rains. It also requires the same treatment as the cucumber. 

At KuduiLack '^; Lag&mna The fruit of this vegetable, 

if out when quite youpff, is nearly equal to the vegetable marrow 
in davour. its shsc ana shape varies very much. 8ome varieties 
arc nearly a yard long, and others are compressed into short club- 
shaped gourds, not above a foot long. The flavour of all are nearly 
alike, and it is of little importance which variety one may 
possess. 

It can be sown as early as" February and as late as July. How- 
ever, for rainy-season use, two sowings should be made, the first in 
April and the second in June. The first sowing will be ready for 
use in the beginning of the rains. The second will come in about 
the middle, and keep up the supply until the cold season. It can 
be sown in nurseries and transplanted, or sown at once where in- 
tended to be grown. The latter mode is preferable, but if an empty 
plot is not available when the sowing season arrives, it is better to 
adopt the first named, tlian let the sowing season slip past. It 
succeeds best in heavily manured sandy soil, but will thrive ordi- 
narily well in any. When sown or transplanted, the seeds or plants 
should be inserted In patches 6 feet part. No supports are required 
as it prefers to trail along the ground. It should be weeded when 
necessary, until the patches Interlace and cover the ground. 
Afteiwards it will not require to be touched, as the dense network 
of branches will keep down the weeds. 

Kudu i Pumpkin) ; Cucurhita w^oafwna.— -There are several va- 
rieties common in gardens. The commonest one is a large globular 
gourd, and of a brown colour when rip<i. If cut when about 
a pound in weight, their flavour resembles that of the vegetable 
iriarrow. It is also very good if used when full grown. 

The seeds should be sown from April to June. It is a gross 
feeder, and requires very rich ground. Tlie distance apart and 
general treatment is the same as described ior Al Kndn^ and it is 
ueedloss to detail it over again. 

Bhuiat MaJutf (Indian-oom,) Mftifi.- The cultivation of 
this plant requires little core. There arc ' numerous vaneties in 
cultivation. It is a fopular plant in America, and of late years 
that country has raised n large number of improved kinds. 
Although much superior to the varieties cultivated in this 
country, they cannot be depended on to produce a crop on the 
plains. For ordinary garden cultivation, and where a supply of 
corn-heads is the first consideration, it is better to grow the 
indigenous varieties, and leave the American kinds to the cave of 
the experimentaliat. 

In order to have a supply of the green unripe heads of corn 
all through the season, it should bo sown at interv'als of a fort- 
night. The first sowing should bo made about the middle of 
May, and the successioual sowings continued up to the middle 
of July, The seeds should be sown in lines }!> inches apart, 
and 12 inches between each seed. When the plants are a foot 
high, they should be (iarthed up like potatoes. If the soil is rich 
and heavy, they will succeed very well without this being done, 
but if poor and light, the oj>eratioii is very beneficial. It 
brings a greater supply of food within easy reacl) of the roots, 
and also lessens their chance of being blown over during 
storms. 

Bhindi {HihiscuH -This is a very wholesome, al- 

though not a palatable, vegetable to every one. The fruits, 
when cooked, are very slimy, and for this reason many do not 
care for it. Those who do not consider this an objoction, find 
it palatatile, and os it is easily managed, a few plants arc not out 
of j)lace in a garden. 

It should bo sown from April to Juno. One sowing is auffi- 
clout for keeping up a supply all through the rains, ft should 
be sown in nurecries, and when throe inches high, transplanted in 
lines two feet apart, and 18 Inches l»otwcou each plant. It will also 
succeed fairly well if sown at once in the plot whore intended to 
bo grown, but succeeds bettor if transplanted. It should bo 
regularly weeded all through its period of growth. The of toner 
done the better, as fre<iuent wcedings keep the surface soil loose 
and open. 

Loftia f'r<Vjr7w This is an annual plant with narrow 

pods from 6 to 12 Inches long. It is ouo of tfio most useful of 
the l)ean tribe for rainy-season cultivation. There are many 
varieties of S7/iwe (Mi/'/iws) cultivated during the rains, but as 
hai*dly any of thorn are ready for use until the cold season, I have 
excluded them from this paper. 

This apocics should bo sown just boforo the rains, and will be 
ready for use about the middle, and continue until the beginning, 
of the cold season. Tho pods should be gathered when about six 
inches long. If gathered when longer they arc tough and stringy. 
It should bo sown in Hues four feet apart, and treated in tho same 
way as cucumbers. 

— Indian Fomter.] W. G, 


KOTEfc? AND GLEANINGS. 


N ew EOSES,— Among now lOiies shown by Messrs. Wm. Paul 
at the May meeting of the Royal Horticultural Society were 
four fin© varieties named Mdllo, Marie O urnier, deep rose ; Violotto 
Bouyer, blush ; Camoens, fleshy crimson ; and Quoem of Queens, 
pale rose. All those had large and full flowers, except Camoens, 
which was remarkable only wr its pretty colour. Mr. H. Bennett, 
Shepperton, showed a li.w hybria tea rose named Duchess of 
Altany. Xt U large oud full, of a pleasing soft pink hue. 


Pot Koskh.^Ou the above ooooslon olio, a grand display of pot 
looses was mode by Messrs. Wm. Paul and Sous, of Woltham-oross 
Nurseries, They consisted of about half-a-hundted well-grown 
plants, including some of the finest sorts, snoh as Marie Baumann, 
Mdlle. Marie Rady, Franoois Miohelon, La France, Juno (a fine 
plant). The snowy whiteness of the fine blooms of Mabel Morrison 
contrasted beautifully with the rich deep v^Eflvety crimson of the 
superb Duchess of Buford, a Waltham Cross rose, and one of the 
best of new roses of recent years. Among other roses raised by 
Messrs. Wm. Paul and Sou were Masterpiece, bright rose-orimson ; 
Lady Sheffield, a glowing oerUe, the blooms large and fine iu sliapc ; 
Star of Waltham and Little Gem, a pretty new moss rose with 
compact rosette-liko blooms of a rosy cerise. This group of pot 
roses was supplemented by half-a-dozen boxes of out blooms equal 
in quality to those which one secs in July. Among them a large 
tray of aoout three dozen blooms of Mogw Charto, showing that 
superb rose to perfection ; noteworthy among the others were Paul 
Verdier, Princess Marie Dolgorouky, Beauty of Waltham* Duke 
of Wellington, Crown Prince, and Dupuy Jamain, all of which are 
excellent for early flower. 

Pyrethroms.— From time to time we have mentioned pyrethrum 
as plants deserving the attention of colonial growers. One of tho 
wild species is the source of the Persian insect powder, but hybri- 
dists have expended much skill and time in raising a race of double 
varieties, ana they have succeeded In their task to perfection, At 
their meeting on May 6 the R^)yal Horticultural Hoclnty awarded 
the silver Bauksian modal to Messrs. Kelway and Sons, Langport, 
for a grand collection of these beautiful hardy flowers, “ About 50 
double kinds were shown, and about a score of single sorts. Among 
the latter there wore some beautiful flowers, varying in colour from 
piiro white through pink to tho deepest crimson. A selection 
should include Romulus, Demo, Themis, Kustlous, Melon, Damia, 
Dyris, Docius, and Carbo. A representative selection of the doubles 
are, among crimsons and pinks, J, N. Twerdy, Sefton, Nemesis, 
Progress, Gloire d’ltalie, Hobart Pasha, Duchess of Edinburgh, 
and Captain Nares ; and amoug light coloufed kinds, Niveuin 
plenum, Album roseum, Mont Blanc, ^"anco, Cleopatra, and 
.Solfatterre.’’ 

LAi'A(JKniAs.— These finest of greenhouse climbing plants are to 
some extent exceptional in their requirements. If grown in houses 
wlmro any warmth is used further than is sufticiont to keep out 
frost they are excited to earlier growth, and under such circuiu- 
stauces I have found the young shoots and foavea very impatient of 
exijosureto the full force of the sun, which not umisually has tho 
effect of stopping the shoots from attaining their full growth, and 
causing the loaves to be deformed. Any aspect seems to suit those 
plants better than the south, yet if iu too dark a position they 
rarely flower, however strong they may be, so freely as when more 
favourably placed in this respect. Now, whilst the young growth 
is in its tondcrest condition, a thin shade of some kind should be 
applied and the soil should bo kept well moistened, especially if 
the plants are grown iu pots or tubs, and the roots fully occupy the 
soil ; but where small or medium sized examples have been recently 
turned out in beds of considerable extent the earth must not he 
made too wot, otherwise it will got into a aoddeaed condition, under 
which the plauls do not thrive. Syringe every afternoon, getting 
the water if possible well to the under sides of the leaves ; if this is 
attended to regularly, thrips, to which these plants arc so subject, 
will bo kept down, an essential point, for though the hard texture 
of the leaves prevents their l>eing killed outright, still the insects 
feeding on them shorten their duration— a sad mishap when used 
for covering back walls and similar places in conservatories, for 
M'hich purpose lapagerias are well ailapted. 

Lilacs. — Tho varieties of these are numcrouff, but only about Iiaif 
of the number that have been uamod can lay claim to distinctness, 
the shades of colour, the chief distinguishing character iu many of 
the kinds, being remarkably alike. The majority belong to 
the common lilac (Syringa vulgaris), and ^ it is a remarkable 
fact that there arc comparatively few varieties of the^ Persian 
lilac (S. persica). One of tho veiy finest varieties iu flower 
is called Prince Camille do Rohan, a kind which stands 
out prominently from all the rest on account of its dense 
panicles of blossom, which iu tho bud stage arc a deep rosy- 
crimson, but liglitm* In tho expanded state. A similar, but not 
such a fine, sort is oco called Slnonsia rubra, and next in merit is 
Professor E. Stockaort. Roaoa grandiflora is a very fine variety, 
w'hich has exceptionally fine panicles, lighter in colour than those 
of cither of the kinds named, but very pleasing. Tho foregoing 
comprise some of the most distinct of the dark-coloured varlotios 
Amoug those that are but little different from the type of S. 
vulgaris aao those named (ioliath, purpurea, rubra, coorulea, 
and media. The major variety, called also Charles the Tenth, 
is well known. It is an excellent kind for forcing, and should 
bo included among the best of the dark varieties, as should also 
the double flowered sort, which possesses the advantage of 
remaining iu flower longer than the rest. The best of tho 
pure whites is Ville do Troyes, which is much superior to 
the common white (S. vulgaris alba), having larger flowers 
and denser panicles. Another, called Jacques CaU6t, is but 
little different from Ville de Troyes. The most noteworthy 
varieties of the Persian lilac are the white (alba), now 
becoming a scarce plant, oven iu tho best nurseries, and the cut- 
loaved variety (laciniata), an elegant shrub called aUo pieridifolia. 
Tho Rouen lilac (S. rotham.-vgensis) is an extremely pretty 
shrub that deserves to be betti r known than it is. It dio^ from 
tho Persian iu being neater and more compact iu growth, and iu 
having narrower leaves. We found it here under its synonym 
S. dubia. There are a few varieties of It, the white (alba) 
BanguiueaandGloii*e do Moulins being the most remarkable. 
Among other distinct species S. Joiskeea, a Hungarian lilao, will 
shortly be in bloom, and later on the Himalayan S. Emodi, also 
very distinot from any of the commoner lilacs.-^ Qftfdent 
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SERICULTURE. 


A OOERESPONDENCE writer t— ** The oxtension of tussar 
sericulture in North India La not yet to be despaired of» It 
is true that natives hero know nothing about the industry. It 
is probable that no European has yet proved that it can be 
made successful commercially. But couaideriug the very in- 
expensive nature of the process of rearing the cocoon, tliat it 
can be done by women and children, and that the worm is 
indigenous to the province, it is certainly possible that the 
industry may bo developed. In the Hoahiarp oix) ex|>erinients, 
the best plan of rearing the worm was found to l>e to put it out 
when very young on Uie heri tree in the open, and there to 
guai*d its natural enemies — crows, sparrows, and, worst of all, 
wasps. In order that the trees on which worms are put may 
be properly watched, they must be kept of a moderate size, and 
planted close together. The watching can be done by, 
children. Sometimes more than a huiidro<l cocoons have been 
taken oflf one small bar I tree. The w ornis strip the tree of its 
leaves, but a young will send forth a second crop of leaves 
the same sejisou. The rearing of the worm could then be 
conducted with almost no expense to the cottager. But it 
involves the trouble of careful watching, and the moths have 
to be caged to ensure a supply of eggs. The conditions of 
successful roaring have been a])pr oxi mately , but not fully, 
gauge<l. A large immlier of cocoon k are auninilly reared in the 
jungles by the wiki tribes in Centivil India. ;ui<l some parts of 
Jkiigal. D i< I or Coussmaker try roaring in the open, on 
trees of moderate size i)lanted together ^ It would be interesting 
to Hcc details of bis exjteriments.” 

I 

SEKICULTUllE IN NEW ZEALAND. 

M r. WILLIAM COCHRAN, writing to a contoinporary regard- I 
the suitability of New Zealand for Silk farming, has the follow- 
itig ; — ^Paasing over the unanmioua verdict of the Proas in favour of I 
ailk farming as likely to form a pleasant and remimcrativo employ- 
ment for women and children, besides helping to add materially to 
many a cottager’s income during periods of commercial deprossion, I 
come to a paragraph which must be quoted intact:— ** In the 
United States, for the introduction of now and valuable industries, 
or the development of any which already have a footing, there is a 
lively public spirit, and as a consequence thereof the promotion 
of such enterprises is part of the business of Government. A 
special department State is devoted to the purpose, and any- 
body Wishing to embark in this line or proffering suggestions or 
co-operation is not snubhed as an enthusiast, but can rely on 
getting full and practical information for his guidance, and State 
aid also when necessary and proper.” 

The great importance and value of tlic silkworm eggs iratlc 
forms a feature of which the Colonial Press takes due note, j 
amounting, os It does, in the case of .fapan, to three million I 
sterling per annum. It is argued that as no disease of any kind has 
yet appeared in the province of Canterbury among the worms, as 
last year’s harvest extended from Soptembor 1881 to Juno 1882, 
and as the white mulberry grows with great luxuriance notwith- 
standing late and sharp frosts, the sericulturists there should con- 
fine their efforts mainly to ogg production. As an illustration of 
the happy effect that oUmato cxeroises on imported eggs, it is 
mentioned that cocoons, moths, and silk lately raised from grainc 
brought from Japan and V ictoria admitted of no comparison with 
the foreign article. The New Zealand-bred cocoon, to use the 
language of the Colonial nowripapor, “ is heavier, firmer, and by 
a great deal larger than either of the others ; the New Zealand 
moth looks capable of swallowing the little Victorian moth and 
asking for 'more j while the Australian and Japanese ailk is far 
behind ours in strength, evenness, and gloss.” Tim Pfrsft of 
Canterbury, on January 20th, notices “ some very beautiful speci- 
metiB of raw silk prepared from cocoons, obtained this season. 

i^Tho samples arc intended to bo forwarded by the Gov- 
ernor to England, with the view of testing practically the capabil- 
itios of New Zealand as a sUk -growing country. At the cud of 
March, Mr. Federli intends to send home in the refrigerating 
chamber of the S.S. BritUk King some gminv. to London, for the 
purpose of distribution in Franco and Italy, to test tho health 
of the worms raised in this country.’* 


[ It is stated that it requires 600 acres of cultivable laud, or 5,000 
I acres of bush land, to produce in wool os much value os can be 
extracted from ono acre of mulberries in the form of silk ; and 
it should be remembered that almost on the threshold of tho 
Industry in New Zealand the cropping season, even in a fi^ost- 
visited province like Canterbury, bos already been prolonged to 
nine months, as against tho three months originally calculated 
upon, or the six weeks of Europe and Asia. It seems to me that 
those facts ought to dispose of the charge tA exaggeration and 
blind enthusiasm brought against tho advocatos of sericulture In 
Now Zealand on more then one occasion by thoughtless persona 
in this country and olsowhore, and by ono illustrious statesman in 
the Colony. It has been already indicated in my former letter 
that it is desired to promote a public company, with u capital of 
at least 160,000?., to purchase a traot of land : for this purpose 
an eligible estate of under 10,000 acres has been offered at a rea- 
sonable price ontl on easy terms. The laud is situated on tho 
Bay of Islands within tliree miles of tlie rising town of Russell, 
which promises to be, at perhaps no very distant date, tho futui'o 
first port of call in Now Zealand for tho steamers of the Bacifio Mail 
Company arriving from New Bouth Wales and San Francisco. 
The estate possesses a frontage to tho bay of about two miles ; is 
bounded for about nine miles by a picturesque, tree-fringed river, 
fordable in only three iffaces along that distance ; and tho land 
is intersoctoci by several smaller streams, this promising abund- 
ance of water-power, 

Such a desirable estate as this is described to be and so evidently 
suited for the purpose indicated, should not bo allowed to revert 
to ordinary agricultural purposes without careful inspection by a 
qualified commissioner, and an attempt made to effect its purchase 
if found all it is painted. If these and former remarks recommend 
themselves to enterprising capitalists throughout tho Empire, 
tho period has evidently arrived when energetic and speedy 
measures should bo adopted. The Now Zealand Government 
is ceasing to be lethargic over this matter, and doubtless an 
iuliuentiid public company once formed would necessarily command 
that prompt attention to its suggestions or proposals which an 
obscure individual need hardly expect. 


NATUKAL COLOURED SILK. 

T he prc‘Vak'i)t colour of the raw silk that meets the oyo of 
the visitor to the London Docks is yellow ; but there aro 
oUier uatnnJ tiuh^ known, and tho jiiimber might be consider- 
<ibly incrciised were the teachings of careful observation better 
learned and digested. Tlius, wo abeady receive pure white 
silk in its greatest beauty from Palestine ; an almost coloui- 
less v.ariety from the ba?vo poloo worm ; noiU’ly white silk from 
tlio me::ankoo)\(} insect ; aiirl a delicate grey filament from the 
athiA grub —all belonging to India. China, Japan, Persia, and 
Sicily export mainly the golden-yellow variety, and India a 
Huailar colour ill quantity in addition to those just .allmled to. 
To these may be uddo(.l the beautiful fawn-tinted silk of 
Northern China, obtained from a gigantic worm which feeds 
upou the loaves of tho mountain oak, but will nut refuse those 
of the mulberry when oflered ; and the i.»earl-grey produce of 
the Aitacu4 apUhiay fed upou the leaves of the ailau tlius, and 
now successfully reared both in France and parts of England. 
t£ we eliminate tho pure white .and grey (which can scarcely 
be regarded as coloui-s) from this list, yellow in various shades 
is really the only decided hue at present posseeseil by the raw 
silk of commerce. With the knowledge of the numerous suc- 
cessful experimeiilH in the direction of obtaining other colours 
in a natural manner conducted some years ago, it may well Ik* 
linked if the present paucity^ is altogether creditable to the 
sericulturists of the period. la 1876 M. Roulin obtained pale 
blue cocoons by slightly dosing his silkworms with indigo, 
carefully mixed with tluur mullv‘i’ry-leaf focnl, shortly l>cfore 
they begau to spin. The leaves of tho JSigoiiia chicti, or 
truinpet-llower, of the rivo’ Orinoco — belonging to an order 
yielding the moat gorgeous climbers yet met with in the world 
— enabled him to teed hia worms so as to obtain beautiful red 
cocoons ; and, doubtless, Ids investigations have since been 
rewarded by the proiluction of further natural decided colours. 
About the same time another clever sericulturists, Ruimet dea 
Tallis, discovered that a magnilicent red tinge could be com- 
municated tu cocoons by feeding the silkworms for a time on a 
variety of vine, and a deep emerald hue by the use of lettuce 
leaves. 

It is ipiite likely, of course, that tho long-continued silkworm 
malaiiies of Europe may have interrupted those interesting 
and eminently important experiments, and the circuTn.stanco 
may be aoecptf<l as an excuse for Uu’diiiess in following them 
to a priictical issue. Hut it is at tho same time gratifying to 
I learn that oiU’ countrymen who m e about to introduce tea aiul 
' silk-farmin^^ as a combined imlustrv into New Zealand intend 
to prosecute this line <>f research with assiduity, as the 
splendid evergreen flora of those islands gives promise of 
unusual facilities for experiment, and points to the probability 
Qf ftgl-Wld IWilt, 
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TOBACCO. 


rpHE total area under tobacco at the Ghawpore tobaooo 
JL fawn has, wo observe from n report of the Agrionitural 
Department in the N.-W. P. and Dudh, risen from 404 
acres in 1880-81 to 48l3 acres in tbo yoar 1881-82, and 
the produce from 270,000B> to 326,0008). The rate of 
produce per acre was for both years 6768) per acre. Of the 
entire produce of 326,0008), 61,0008) were shipped to 
England, 60,0008) were manufactured into smoking tobacco 
for the Indian market, and 10,0008) were made up into 
cheroots, 2,8008) into cigarettes. The shipment to England 
realised 6(iL per pound, and the prices realised in India 
wore al)out 6 annas per pound for cavendish and one 
rupee for smoking mixture, 8 annas for cheroots, and 
2 rupees for cigarettes. It is proposed, wo soo, to extend 
the area under cultivation, when a still bettor rate of 
produce is expected. 

SEEDING TOBACCO BEDS. 

M arch and April are the tnontliB for making the tobacco bed 
or plant patch. At the South some of tho planters make 
tho bed in tho fall, and wo havo known such caaoa hero in the 
valley. Usually the bed is solootod in the fall, fertilized or ploughed, 
or spaden in, then left until spring. When wanted for sowing, tho 
bed is first spaded deep and all turf stone, bits of grass and 
rubbish of all kinds thro\m away. In fact, the object is to make 
tlic bed 08 mellow oa it can well be. The bod is now carefully 
raked, and made even, and rounding so that the water will run to 
cither side. Tho bed may now be trod hard before sowing ; some 
omit this, until after tho seed is sown. 

In regard to tho seed, whether wet or dry seed was sown ; if dry, 
it should have been put in pan half full of dry sand so that the 
seed will not come up in bunches, which makes tbo bed look bad. 
If wet seed is to be sown, take mould from about an old tree. This 
mould should bo quite moist ; sift it* and mix thoroughly the 
seed and mould together. Put it under tho stove, cover with a 
cloth so that it will not get too hot. li the seed is good, in 48 hours 
>vhite specks will appear. That is the germ of tho tobacco 
seedling. They should not grow too fast or too long, sinco they 
may bo broken off in sowing. 

The seed may now bo sown by the handful (small) or by what 
one can hold botw'een tlie fingers. As the mould is usually darker 
in color thou the tobacco bed, one can tell whether he has sowed 
the bed even or not. Make, however, more than one bed ; some- 
times it fails to oomc. They may be poor, or, for some cause or 
other, wo havo no plants. 

Wo have bsen describing tho process of making tobacco beds in 
Connecticut, and the method of making and sowing the seed is tho 
same tho world o\ er. Most growers sow too much seed so that a 
good deal of pulling out is required. Havana and Yara plants do 
not require as much room in tiie bed as soedleaf plants, since they 
grow up Uko cabbage seedlings. In a few days the young plants 
will appear In tho tobacco bod and in ten to twelve, if the bed is 
full of weeds, tho work of getting them out will cx)nic in order. 
Wo prefer a damp to a dry piece of ground for this and many 
reasons. The seedlings, if kept moderately damp, are more apt to 
gorminatc than when sown on dry ground whore they take up but 
little moisture, unless tho watering-pot is kept a-going most of the 
time. 

After the first weeding, wliioh should bo done w'oll, sprinkle 
the bed with plaster, and let the bed go until 12 or 15 days more ; 
by this time the seedlings ought to be quite largo, the largest 
leaves the size of a silver dollar. From this time fonvard until 
“ Bottling,” the beds are tended in various ways, the weeds 
pulled out, the small ones rejected, old trodden plants on the 
l»order throwm away, and, if necessary, the bed given a weak 
solution of Feruvian guano )vater. But don't give llie seedlings 
too strong a (lose, else they may be injured and destroyed out- 
right. 

In Now England and tho Middle States transplanting occurs 
from the 25th of May to 20th of dune, but plants are “ set out” 
ns late as the 4th of July. Havana plants arc bad to “ set” since 
tbeir roots ore long like a cabbage. Of seed leaf from 6,000 to 
n.OW plants are set to the acre ; of Havana, 0,000 to 7,090, accord- 
ing to the seeA We sow seed six or seven years iu descent from the 
importe<l. A fine crop of Yara tobacco was sold here lat<j at 10 
coats. It produced aoout 700 pounds to the acre, at least the 
two acres brought $400, so tho grow'er said. Grow good tobacco, 
^irontablo product. It is in demand now tho world 
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OI3iTOIi:OIT.a. B’HlBBIB’TJa-S- 

A n efficient Quinine* Sold by Suropeem 

and Native Druggists qf Calcutta* OhtainMe from M# 
Sujiennicndent^ Botanical OardenSf Oalouttoc* Post cd fyyx,*^ 
Bs* 6 ; Soz.t 11 ; 16 oz„ Be* ^0-12, Gash with order* 

1 

PLANTERS’ STORES & AGENCY CO., 

HiatoHAiras Aim cenebal aoeitts, 

Oalctltta,-30, STRAND. 

General Uanagei^V^ * E, S, Jkffebson, 

Manager^ 

Agencies for Tea Estates undertaken on tho most 
advantageous terms. 

Coolios recruited by our own staff of experienced Agents, with 
Depots throughout Chota Nagpur and at Dhubri, 

Indcntors and Consignees of all merchandize. 

Army, Navy, Ciril Service, and Private Agents. 

Assam.— “ THE EXCHANGE,” DIBRUGARH. 

W. J. Wheatley, Manager* ^ 

A. D, Stuart, Agency Supeymiendenf, 

Direct Importers of every requisite for Tea Estates and European 
Residents. 

Price Lists on application. 

Agents for India General Steam Navigation Co., Ld. j Agents for 
Commersial Union Assurance Co., Fire and Life ; 

Agents for “8tar” Lino Ocean Steamers, 

Calcutta to Loudon ; Agcnta for 
Ecu tor's Telegram Co. , 

Limited, 

London.-GREAT WINCHESTEK-STREET, E.C. 

E. G. Rock, Secretary* 

Agencies at Birmingham, Bordeaux, and Charente. 


FRANCE. 

CONTINENTAL & COLONIAL AOENCr 

(LICENSED), 

14, RUE DE OHABROL, PARIS. 

Transacts every description of Commisaion, Merchant, and 
General Agency Business. 

All Indents executed at Manufacturers’ moat favourable terms. 
Uondifions.—- Twoand-a-halfper cent. Commission when Bankor^s 
Draft on London or Poi’Ls accompanies order. Bpoolal terms to 
regular correspondents, AH Discounts conceded to purchasers, 
Original Invoices sent when required. 

Produce taken charge of and realised to best advantage. Cash 
advanced on Cimsignments. 

The Agency Represents, Buys, and Sells for Firms. 

Public Securities, Estates and Proper ties, bought and sold. Loans, 
Mortgagee, Mines, and Lnlustrial Inveattnonts, &o,, negociatod. 

Manufacturers andProduoors can have suitable articles introauood 
to the markets on advantageous conditions. 

Price List — comprehensive and reliMe — on application, 
BANKERS.— Paris : George Waters, Esq., 30, Boulevard des 
Italiens. iKiNDOM : The London and County Bank, 
3, Victoria-street, Westminster. 

A ddrctf 3 ! The Manager, GoxUincntal and Oobnial Agency t 14, Rue 
dc Chabrol, Paris, France. 447 
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mrjR CIlt&AT BMWMWt 

FOR PflfCKLY HEAT, IWDiGESTIOl HEADACHE. BfLIOU^MESS. A NO FEVERS. 

Th« tMUmouy of awOlOfa gfitOM um baa b««n Quuutauied iu praue of 

iihploubh’s ptketig sauns, 

A* poHtMiiiiR okmonta most easoutial fov the rsatorattcm atal ihliiittonatint) uf tmollh with viR<it‘ir of body oitA utltid. W 


A* postasshig ok^onta most easouUal fov the rsatorattcm atal !3nlii)ttonaty<w uf tmollh with fioifcct vigddr of body oitd utltid. 

It is Blfisrvesolns and tasteless; forming a most Invigorating, Vitalising, and Hefreshtng Beverage. 

Glyw inatant TcJlef in JBBAPAqHPu,»KA_or BfUilOfiS SiCKJfRHa. COjySTIf/Atl‘.»^» {loMPLAlliTB^ailff 

traiita from tlie Port of lamdon) 


1 TcJlefln HBAPAOHF, HEA or BILrOltS SiCKNRHa. CONSTIPATION, INDmESTlON. LASaiTrOE. 

quickly curea tho worst forma of TOPHUS. SOAgLET, .fUNUIK, uud utlftv FEV^BUJj. HMAX.LPOX. SlliAaj:Ba, and toUUl^lVK or 

---- -- ttltSTod courttaona of iho Wood. ^ , 

UnfoWlng germs of Immense benefit to mnukhicl/’ j Or. aPARKB fCovorument MtHlionl lus\M><*tor of *EmJ|tva»ts from tlie 1 -- 

JDr fnmltues the blood wtth Its kart saline oouatltuenta.'* I writes : 1 Imro grcMtt yleasiuo in Iwurlna my corditiUesnmony to ils einoacy. 

CK>VBRjr]fUrV OTTIPIAIM AMD VXAVTBB9 ogorijig to tlie welto# of their employee ehoiad not# 

iti value ae a epedne in Tever eases. 

" PUSTOSB. pmsTJAUB, IKDIA.- 


BAWITli PtSTDaS. PinrJAUB, INDIA.—** We firmly l)eb<'vo that i he use of yonr 
T*rrot ic IkUl ne will do nioru lo vrevont fever than nil the 


^’’dSI'S! G2D&]Sf\fom«'iy Physioreu^ uaefuJucas Ui the 

treatment of dlaeaso boa Iona been confirmed by medlcdl oxperfenec.” 


, I used It In thotreatment of lorty.two onaea of Yellow yever. 

-jfS.-'* Since Its Introduction the Fatlil West India Fevers are deprived X»r. TtmUDY.-** 1 found it act us a s|)eciih\ m my experieuee wul family, lii Urn worst 

of their t^rrC".*' _ forms of flcarlei Fever, no other medlclue being rcfinlrod.’ _ 

fimiaifj(B!PT»|lBaPBafl»irTATlVatbeOOVlMOBOF81TO ' * ..** 

in a latter of rMueat for an ^dltional supply of the Pyreflc isallne, states—*' It la of jfrent 
valu9, ^ I ahul reloioe to bear It la in tbe houaoa of alllEaropeana vlslOnfi ibe tropica." 

*To ba obtained of any Ohemist or Drug Store, In Patent Glass-stoppered Bottlos, 2a. dd., 4s. Od., lla., and 2l0. each. 
Pleas# note in connection with the recently observed effects of the use of Citrate and other preparations 
of SCai^esia that LAMPliOTTOH’S PTBETIC SAl^Ilf E is warranted not to contain any substance 
which would cy se calctdous or other earthy depositi^ 

H. TjJfmLFluOJjaTI., 113 , SOLBoliiisr'iliijlJ, LOITIDOISr, B.O.. 


ZULULAND AND CETEWAYO. 



‘**1 know what it is/ he anawered ; ‘this honey is made from 
euphorbia flowers, which are very poisonous.’ This explanation made 
me feel exceedingly uncomfortable ; but I elicited from liini that there was 
not much danger, oh the ‘inaaas* taken with it would neutralise the efleot 
of the poison. Directly ho mentioned poison I dived into the packs, and 
pulled out a bottle oi KKO’^ FRUIT SALT, and emptying a uuantity 
into two pannikins, flded them up ■with water, and Becerai times 
repeating the dose, iu a few hours wo were considovably better.” — 
Zv I u/aJicf ami Cftemayo^ ' (/>. by Ociptum ir. H, Ludlon\ IH Bait, 
II, V. Royal Wanoickshh't Ri ffimruf. 

“ ‘ Wlmt on earth shall i take to Zululand ?’ asked my friend Jim 
Law one day at Aldor.slud, wlicu he had just received orders for South 
Africa, to start at foi ty-cii'lit hours’ notice. I replied, ‘D you take 
iny advice— and it’s that <>1 an ohi travcllcJ —you’ll not budge without 
a few bottles of EXO, even if you leave half your kit behind. 1 
never am without these Salts, and, plcaae the pigs, never intend to be,’ 
On hiw return I iiuinired, ‘ Well, bow about END’S FRUIT SALT?* 
‘My dear fellow, it was the host A<hK’e you e\er gave; they saved 
me many an illnetis ; and uiieu 1 left Tuogla, X sold tlw remaiulu^ bottles 
for ten timo.'i the onginn) price ! ’ ” — Lieut, -Gol. 


JEOPARDY OF LIFE. THE GREAT DANCER OF DELAY. 


Ton can change the trickling stream, hut not the raging torrent. 


W HAT EVERYBODY SHOULD READ, — ITow important it w to every individual to have at hand some simple, offeefcivo, and palate 
able remedy, such os END’S FRUIT N.ALT, to ehcek iliMeusc at the ontwet ! For this i.s thn time. With v^ory little trouble you 
can change the course of the trickling mountaiu stream, but not tlie rolling rivm-. It will defy all your tiny efforts. I fool 1 cannot fimffi- 
ciently impress this important infonnation upon all Houseliolders, f»r Sliip Captains, or Xhiroxieans generally, wlio are visiting or residing in 
any hot or foreign climate. Whenever a change is eoutemplated, likely to disturb the coinlition of lieaitli, let END’S FRUIT SALT be 
your companion ; for, under any eircunistauee,';, its use ih boneficiul and m ver can <lo liarin, Wlien you feel out of surts, yet unable to say 
wliy, frequently without any Avarning you are sinldeuly seized Avitli lassitude, disinclination for bodily or mental exo'tlon, loss of appetite, 
sickness, pain in the forehead, dull achiug of back ami limbs, coldiie.ss of the surface, and often shivering, &c,, &c. ; then your whole body 
is out of order, the sphii of danger has beeu kindled, but you do not know where it may end : it is a real necessity to have a simple remedy 
at hand that will answer the very best eml, with a positive as.siiranco of doing good in every case and in no case any hanu. The pilot ean 
80 steer and dii'cot as to bring the ship into safety, biitluj cannot quell the raging storm. Tne comimai idea when not feeling well is, “ I 
will wait and see, perhaps I shall bo betU^r to-morrow ; ” Avliorcas, had a supj^y of END’S FRUIT SALT been at hand, and use made of it 
at the onset, all calamitous results miglit have been avoided. What dashes to the earth so many hopes, breivks so many awoot alliancos, 
blasts so many auspiclons enterprises, as untimely deatli ? 

E ND’S FRUIT SALT.— “After sutforing for nearly two and a half vearHimilE AIIT OF CONQUEST TS LOST WITUOUT THE ARTOFEAT- 
from severe headache and disordered stomaLh, and after trying nimost 1 INll. DINNER XINOAGEM EN'I’S.— STI M ITLANTS. T()<^ RICH 
eveiything and spending much money witluait linding any iMJUofil, I w.is : FOOD. — EA'I’E HOURS. — JNSU FFICI ENT EXERCISE. - EMd'I'EM ENT, 
reoomnjondotl by a friend to try END’S PlUJ IT SALT, and hef«»i’c I li.id | .'< 10 . — .\ t'.nUem.an wnte-s : “When I feel out of sorts, T take .a dose of 
ftnishod one bottle 1 found it doing mo a gro.at dujd of gtjod, and novv 1 END’S ERldl’ SA • 'r one Jiour Ixjfore dinner or /li-st tiling in the morning, 
am restored to my usual health ; and otliers 1 know iiiat litive tried it have 'Plio eiloet i-j all J could winh.” How to enjoy good food that would 
not enjoyed such good health for years,™ Your, s most truly, Robt, j otherwise <-au.so luliousnoss, headache, or disortlerod stomach — use END’S 
HuMPHBBYSi Post OlBco, Borranford.” ^ ^ iFRUITSAJiT. 

S UOOESS IN LIFE, — “ A new invention i.i brought before the public, and commands success. A score of abominable imitations arc 
immediately introduced by the unscrupulous wlio, in copying the original closely rxnough to deceive the public, and yet not so exactly 
as to Infringe upon legal rights, exercise an ingenuity that, cm]>loyod in an original channel, could not fail to secure reputation and 
profit, ’’—A dams. 

/^AUTION .— rifjhts are protected in n^rry civiliml country. Lxamine each Bottle, and see fh>, capmdc is marked ENO’»S FRUIT 
SALT,” FTit/tow^ U you have been imposed on oy worthless imdatioihs. Sold by all Chemists^ price ^ 9 . £kl, and 


OIREOTION8 IN SIXTEEN LANGUAGES HOW ip PREVENT DISEASE. 


rrepATod only at £NO’S FfiUlT SALT WORKS, HATOHAM, LONDON. S.E., by X 0. ENO’S Patent. 
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PHCENIX IRON WORKS, 

CALCUTTA. 

THE OLPEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & CO., 

Civil and Meehanical Engineers, Contractors, Brass and Iron Founders, 

Metal Merchants, ftc. 

Forged and Cast Iren Worhy Boiler Machinery for JutCy Cotton and Rice Milhy Collieries, Indigo Concerns, Tea Cardens, <bc,, 
Contra€to 7 ^s^ and B'iick-rmking Plant, and every class of Iron and Brass Work made to order* 

SOLE ^a-EITa?S EOE 

Itob6y & Co’s celebrated Portable and Fixed Engines and Machineiy, Gwynne & Co’s ** Invincible ” Centnfugal PuxnpS; Gould’s 

Kotary Pumps, and Bobinson’s Patent Steam Tiivps. 

IMPORTERS AND MANUFACTURERS OF EVERY DESCRIPTION OF STEAM ENGINES AND MAGNINENY. 


Robey & Go’s Portable, Horizontal, Fixed, and Patent “ Robey ” Semi-fixed Engines, Combined Vertical Engines and Boilers, Land 
and Marine Boilers, Gould’s Rotary Power Pumps, Hand, Lift and Force Pumps, Tongj^e’s Special” Steam Pumps, ‘‘Vauxliali” 
Donkey Pumps, Flour Mills, Soorkee Mills, Pug Mills, Brick-making Machines, Road Rollers, Saw Benches, 

Slide Surfacing and Screw Cutting Lathes, Drilling Machines, Punching and Shearing, Slotting and 
Screwing Machines, Emery Grinding Machines, Spencer’s Hand Drilling Machines, 

Chaff Cutting Machines, Kennedy’s Patent Bar Sheai's, Selkiik’s Boiler 

Tube Beiuiera, Steam Pressure Recorders, Electric Pens, « 

Richoi’d’s Engine Indicator, Gifford’s In- 
jectors, Cooking Stoves, Fire- 
Proof Safes. 


The following are the principal advant- 
ages of the “ Invincible” rump ; — 

1st. — It is arranged t(A swivel on the 
bed plate, and may be placed at any angle 
simply by slackening a few nuts, with- 
out interfering in any way witli tlu* l>ed 
plate or the joints of either the suction or 
discharge pipes, 

^nd . — It does not reauirr a foot valve, 
being fitted with small Jiir exhauflter 
and clack on dischai’ge which always 
keep the pump charged really for 
wonc. 

Srd . — The bearings are miule on an 
entirely new principle, and one l:>earing 
wUl last out four of the old arrange- 
ments. 



J. & H. QWYNNE’8 
“Invincible’' OentrifhgaJ Pump. 


The form of the pump casing is 
so arranged that one side can be taken off 
in a few minutes for the inspection of 
the wliole of the disc and interior of the 
pump, 

r4h . — Hand holes are made on eacli 
side of the suction pipes to enable any 
foreign matte i- which may get into the 
})ump or disc to be easily removed. The 
eoNei’H are fitted with a bayonet joint ho 
that they ctin be removed and replaced in 
less than a minute. 

Cyth . — The “ Invincible ” is 25 per cent 
lighter than any other Centrifugal Pump 
in the rnai’ket, and dischiirgeB at least 10 
per cent, more water for the j^ower 
applied. 



Howard’sRyots' Plough, Price, Es. 20. 



Eaugome’s Indian Plough. Price, Es. 15. 


These Ploughs have been expressly designed and manufactured for the nso of the Ryots of India, whose special needs have been 
carefully studied in their construction. They cm body all the qualifications for wliich the natlvc-inade implements have hitherto been 
preferred, whilst being inoompavably snporior in strength, durability, and elhoioncy. 

MORAE’S PAtENT SUB-SOIL AND GENERAL PLOUGH 

Stirs up the soil to three times the depth of n native plough, and leaves the good mould on the top. Goes through tho dirWest laud 

witliout getting cnokod with weeds. Price, Rs. 15. ^ 

INDiaO AND TEA PLANTERS’ IMPLEMENTS AND STORES. 
DSI35rGH3SrB3E33aS=' TOOX43 STOK.B3S OW BZCTSTIDS. 

Always on hand a labok stock of Plate, Bar, Angle, Tek and Coukugated Iron, Steel, Beass, Coppbb, Pig Iron 

Foundry Co&r, Smithy Coal, Fire Bricks, and Fire Clay. ’ 
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OOODALL’S 

Household Specialities. 

A Single Trial solicited from those who have not 
yet tried these Splendid Preparations. 

VORKSHIBE lUBUSH. 

Tile most Belteloutt Sauce lu tbe World* 

This cshoap and ezoellent Sanoo makes the plainest viands palat* 
able, and the daintiest dishes more delicious. With Chops, Steaks, 
Fish, &Cr, it is incomparable. In bottles, at Cd., Is., and 2s. each. 

GOODALL’S BAKING POWDER. 

The Best in the World. 

Makes delioious pudding without eggs, pastry without butter, and 
beautiful light bread without yeast. In Id. packets, 6d., Is., 2s., 

GOODALL’S 

QUININE WINE. 

The Beet and most Agreeable Tonic yet introduced. 

The best remedy known for Iiidigostion, Loss of Appotito, 
General Debility, &o. Bostores delicate individuals to health. At 
Is. lid. and 2s, 8d. each bottle. 



NOTICE. 


GOODALL’S CUSTARD POWDER, sutton-s seeds & cataiooues 


For making Delicious Custards without EggSf in lew tiino 

and^at half the price. \ 

The Propriotorfl can recommend it to llousokeepor.^s goiiorally aa 
a useful agent in the prcponition of a good custard. GiVK ii A 
TfllAL. Sold in boxes, Gd. and Is. each. 

GOODALL’S 

GINGER BEER POWDER 

Make* Three ttallous of the Best dinger 
Beer in the World for Threepence. 

Tlio most valuable preparation for tbe production of a doliciona 
and invigorating beverage. It is easily made, and is hy for tlio 
cheapest and best Ginger Boer over offered to tho public. Bold m 
puckots, 8d. and 6d, each. 

GOODALL’S EGG POWDER. 

Its action in Oakes, Buddings, &c., &c., reaerablos that ^ the egg 
in ©very particular. One penny packet will go as far as four eggs I 
and one sixpenny tin as far as twenty-eight. Bold everywhere, lu 
Id. packets j 0d. and Is. tins. 

GOODALL’S BLANCMANGE POWDER 

Makes delicious Blancmange in a few minutes. In boxes at Gd. 
and Is. each. 

All the above-named Preparations may be had of all Grocers, 
Chemists, Patent Medi cine Dealers, a nd Oilmen. 

FropiAotOTS' COODALl, BACKHOOSE & CO, LdbcIs, Eo^uid. 

FBEEMiiWiiiPorpMpiioRys. 

Nature’. Great Brain and Nerve Tonic and the most wonderful 
Blood PuiilOT. The higheat Medical Anthontio* say that it i. tho 
only Cure for Wasting Diaeaae., Mental Depression, Loss of Energy, 

taste, and ttigW Jw toteii by tho most 
doUcatelv oonstitutod. In tho most oirfeobled it bud^ up o NEW 
AND BtiEALTHy CONSTITUTION. One doso of this Eoinody is 

Ai I MI. A nt i?nwrMAN*A Strop of Phosphorus, May be had o* all 
cSnms^nd Patent Medicine Vendors, in bottles at 8s. 9d,, 4a, 0<.., 

lls., onoWtf. , 

BPSOIAI. AOXarTS: 

GOODALL, BACKHOUSE & CO., 


MAT BX! HAD OF DULY AUTHORISED AGENTS 
IN EVERT PART of the WORLD, 

INCLUDINO-- 

TJic Propricters, A^/rteul/urisi, ChowHnghee-road, Cal- 
cutta ; the Great Kastfrn llotel, Company, Limited, Calcutta ; 
Messrs. Wilson, Mackon/ic k Co., 13, Old Court Ilouse-strect, 
and 1, Mangoo lauc, Calcutta. Orders received by Messrs. 
King, Hamilton A Co. , Calcutta. 


ISTOTIOE. 

In ordering through London Shippers, purchasers 
should be particular to stipulate for 

SUTTON’S SEEDS. 


TESTIMONIAL. 

S. Jciiliihi/s., AV/,, lu/c yice-PrmdtntqftficAijri- 
litjYli. Socictji of Ikdia. 

“With roforonoo to jour mode of packing rtoodn for 
export, r muBt nay how miioli 1 wiw gratified with the i 
HyMteni you wore wo go(»d a-, to sliow me. During the I 
whole of my long Indian cxjwrii nco. it was my couatant 
regret that. JCiiglisli puck oil ftoedw wore almowt invariably 
lower in germinating power than tho Amorioon. After j 
seeing the elttborato procantioUK you take in executing 
such ordcin oh that of the Agri-ilorti Boeiety of 
India, I am by no inuaus tnirpriaod to hear that you hav^ 
lieen gratiJled" by the receipt of ho much tOHiimony froj^ 
the tropics as to the condition of your BoedH upon lurival •» 


THE QUEEN'S SEEDSMEN, 

ASD BV 81’BCIAi WABEANT TO 

H.E.H. THE PRINOE OP WALES, 

READING, LONDON, 

EisraLi^ND, r It n I o 

All coautttmicationfl from the Trade ahonld h. addresa- 
ed dfrect to Readiag. 
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a 0WEN8 & oo., 

■WBCITEE’RIjSLU’S-STIlBaS'r, I^OISTIDOISr, 

HYDRAUUO ENQINEER8 AND MANUFAOTUilSRE OP 

PUMPING MACHINERY OF EVERY DESCRIPTION 

FOR STEAM, WATER, WIND, CATTLE, AND MANUAL POWER. 

Hydraulic and Screw Presses, Oil Mill MaoMnery, Hydraulic Idits,, dto. ' 

SOLE MAKERS FOR GREAT BRITAIN OP 

BLAKE’S PATEHT DIRECT-AGTtNC STEAM-PUMP, -MORE THAN lO.OOi) IRliSE. 


It Will sUrt At any point 
of fitrokOf 

It has RO dead point* 

It workf fast or alow 
with the aame oertAinty of 
action. 

It is oconomioal Has a 
lead on the Slide Valve* 

It U compact and dur- 
able. 


THE POLLOWINO ABB SOME OP THE PROMINENT ADVANTAOBS OF THE BLAKE PUMP:- 
nypotot 

W *dl it* work! 


It is intemlumgeable In 
all it* working paitt. 

It will delivor more wnter 
than any other Pump, 

It is made of beat mate- 
rials in the moat workman- 
like manner. 

Can be worked at 200 
atrokea per hour, or 20 
fltrokoa per minutd 
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A M 6 STHLY 


jmiVAL OF miAH AGRICULTURE, MINERALOGY, AND STATISTICS. 


VOL. VIII.] ^ CALCUTTA -.—FRIDAY, JUNE 1, 1883. 


[No. 6. 


GANDY’S P» COTTON BELTING. 

SPECIALLY SUITED FOR AND PATENTED IN INDIA AND ABROAD. 

PRIZES. 


Hamburoh 

Berlin 

Sydney 

Atalanta 

PjrHt Preniiiim, 




.*• ... 1878 I Cincinnati 

... 1879 NewYohh 
... 1879 1 Metjvocknk ... 

M 1882 , J New 55 ealand 1882 , | Falmoutii 

Pir^ifc VnzOj Hytliiey, 1870 . 


... 1880 PlTTSBCRiJ . . ... IflQl 

... 1880 ataianta . ;;; 

... 18^ rTrr.sBT7K<i ... ,,, 1383 

rrn ... 1882, | Tynemtouth ... 18^2. 

ILimliur^i, J>iploma> 


= A :V 





New York, 1880 . 


X-! , 


Berlin,, 1879 . 







New Zealand, 3882 , 


ij^l879. Mel liounio, 3880. 387^' IJinchinati, June, 1860 

OVER 460,000 PEBT SOLD DURINO 1881, 

Tncluding ^5,877 foot of inoin Driving? Belts, of Vidths ranging from 13 in. to 
60 in., are working in over 6,000 MilJs and Worlcs iu Europe and America, 

The foUomnrj Tests {hy JurkiMy^ of Lmdon) shmo the uhitire sivenyth and valuer 

coi)ipif)ud with Lmihur, 



j Bi'cjiUiig .^’lialu per Squazv inch of S.'ctiuu, 

I Prioe per fooL 


Best Double Xtoatliov 0 In. BeUing 

Gandy’s 6 In. x g-ply Cotton 

3,572 lbs. 

I 6,811 lbs. 

58 . 7d. 

2 st 6 cL 




TUB 

GANDY BELT. 


Any Louyfh or Width 
/or Main J}rhingt 


Tt in the best belt 
over inarlo for all [mrpos- 
es. M' ;li Cheajier and 
Stro^'ger than LeaGier. 
Thoroughly Waterproof, 
and nut affect.e 1 br tem- 
l^r.iture, clings wdl to 
the pulleya, nnw true, 
nnd Ci'ui l^e made any 
length without jozute. 

This Series of Belting 
(m enyraviny) was sup. 
plied in One Order to 
Messi’s, John Gro»iiijley 
and Sons, Halifax, May 
1, 1880 , and contmuss to 
give entire satisfaction. 


rp-pq- 7:^1 Q“u£L.isrx>'' 32 r ” biEjIjiT 

« r^ATOTS Pa^nt Anioriran iVUoiz Belting- c-ia chiiut n •'<up«riority over Je ithor bolts in every pozliciilar : Its c(Wt 

U IJoiniTolwuthalf th;ito{ loathor wlulo itis stroiigth an l double that of the hoRt iunther 

d as shown by^peatodio^ts laUeu by Kirkaldy, of London. Those IohIs are ^^iveu above, to which sixKiial attention ii 

^ ^ to 340 foot ^vithout joint 

I iUns obviating the uccessl tv of having two boUH on the same systom of driving which U never oatisfaitorv* 

I to have bolbi} of exactly tho Pamo tonsion ; hence pua or tlis other is always caiiwng a etonpofiw* 

T^Btoiwm wo OTi.Ui»(I bv UHiHiT one nlilHi. Thow Gandy Bolts are nwdo of tlio kS 

itoeriow Cotton Baek, spooially nropared at Baltimore for the pun>os0, and then put togetjior and flniabod by Oandv'a 
1 fcSJSaA 5 ?^^^ IMtwSmnery ami prowstt u prevent sU’otchitig, and voiulor tlioai impoiwious to atnjospberio InBoetiM 
LTc^ssessed of advantages suoh as these, the universal adoption of Gaudy's Bolts oan only bo a question 01 time* 

M 1 iiniAK ^ SUBOTAmPUL OTAIIANXEE UIVEJT WITH EVBEY MATy PBIVINO BELT, 

WAURICE CAIIDY, ^““w.Q«“v&S'eef. WORKS: I, Iyer, tool. EaglauJ; V 
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City Line of Slteamers. 

FOB LONDON DIKECT vid SUEZ CANAL. 

* Ton#. Captain. 

Oifi/ of ... ... 3126 A. MaodonaLi. 

CrVy of Cartharjc 2651 J. McPherson. 

CUij of Cantnhury ... ... 3212 J. Man*. 

City of Venice 3207 H. J. Moffat. 

CUy of London ... ... 3212 .1. Black. 

City of Edinburgh ... ... 3212 \V. H. Bav!nm. 

City of Khion ... ... 3230 A. Thoms. 

City of A gra ... ... .34 1 2 J. G onion. 

Cdy of Calcutta ... 3836 H. McNeil. 

City cf Ottford 4000 Wm. Miller. 

City of Cambridge, ... ... 4000 B. Andorflon, 

The City of Edinburgh will leave about 2n(l June, and will be 
followed about a fc\v days later by the City of Cambridge. 

GLADSTONE. WYLLIE & Co., 

7 Agents. 

FIRE BRICKS 

AND 

DRAINAGE PIPES. 

AW’LY 'J'O 

BURN & CO 


THE 

‘south of INDIA OBSERVER, 

PtTBLTsnKD Weekly at Ootaoamund, 

The Head'iiuarters of the Madras Oovemment. for 
the greater part of the year. > 

TEEMS OF SVBWEIPHrioN: 

(Exclusive Pootaoe.) 

Advance. AiTears. 

Per annum ... ... Es. 20 0 0 Es. 28 0 0 

„ bolf-year... ... ,, 10 0 0 „ 14 0 0 

„ quarter ... „ 5 0 0 „ 7 0 0 

„ mensem ... ... „ 2 0 0 „ 2 8 0 

Ncilgkcrry Press Co.y Limited^ Proprietors. 

Agrents in India : 

Messrs. HIGGINBOTHAM & Co. ... Mad.ras. 

Agents in London : 

Messrs, GEO. STEBRT A Co. ... Comhill. 

F. ALGAR, E.SQ. Olcmait'sdanr, LondoUfE.C. 

ME.ssitH. BATES, HENDY & CJo. 4* Old Jewry ^ London, 

Me8sb.h. GORDON k GOTCH ... St, Bridf-dreet^ London^ E.C. 
Mes.srs. RHODES & Ck). ... $4y ^i^holas-lanCf E,0. 

14 


THE 

TROPICAL AGRICULTURIST 

A HOXTiri-V 


16 


CALCUTTA. 


Record of Information for Planters 

OF 


GOVERNMENT 

OII>rOI3:OlJT.A. FEIBEIFXJGhE- 

A n (fhcknt snhHtitntefor Qniuiw, Sold by the pnncipnl Enropfan 
and EaHve Druggists of Cabottia. OhtainahJe from the 
Superintendent^ liolankcd Garde.m^ Cntraita. Post frft\ at 40''^,, 
Bs. 0 ; 8oz.y Ks, 11 ; 10 oi., Its, Cash with onkr. 

1 


FRANCE. 

COmNFJTAL & C0L0NI\L kQVMY 

(LICEKSEP), 

14, RUE OE CHABROL, PARIS. 

Transacts every description of Commission, Merehaut, and 
General Agency Business. 

All Indents executed at Mauufocturers’ most favourable terms. 

CundUious. — Twoand*a-lu)iUper cent. Commission when Banker’s 
Draft ou London or Paris accompanies order. Special tonus to 
regular corresjKindents, All Discounta conceded to purchasers, 
Original Invoices sent when required. 

Produce taken charge cf and realised to best advantage. Cash 
advanced ou Consigunieuts. 

The Agency Represents, Buys, and Sells for Firms, 

Public Securities, Estates and Properties, bought and sold. Loans, 
Mortgages, Mines, ani Industrial luvcslmonts, Ac., negociated. 

Manufaotvu^rs andProducers con have sulUvblc articles introduced 
to the markets on advantageous co*ulitions. 

PBtciC List — comprehensive and reliable — on application, 
BANEERS. — Paris: George Waters, Esq., 30, Boulevard dea 
Itaiiens. London : The Loudon and Cotinty Bank, 
•street, Westminster, 


COFFEE, TEA, COCOA, CINCHONA, SUGAR, PALMS. 


OTHER PRODUCTS, 

Suited for cidtliKiliou in the l^rojaks. 

Published on or about the 1st of each mouth by A. M. uidI 
J. Ferguson, Ceylon Obsa-ver Office, Colombo. 

Price in advance yearly, Rs, 10. 

Ro. 1 per copy, 

10 


FIRE BRICKS. 

ANKEGUNGE FIRE BRICKS as supplied to Govornment ai 
the various Railways, Iron Works, Coal, Gas, and Sic** 
NavigiLtion Coixipauioa. I'rioe — Rs. 9 per 100. 

Extratjt from Official Repoi’t of tests made at H. M’s 
Calcutta, by Titeodorb W. II. HdouKS, Esq., F.rj.s., a.B.s.ui., 0 
jiating l>oputy Superintendent, Geological Survey, India: — 

The hire Bricks ieded by me mre. furnish^l l)y the Firm 
BURE <0 Co. * * * The mat eritds from which they are im 
are very refractory aiuL capedde of resisting high temperaivvi n' 
ovl sen My fusing. * g%at compwi'cd with Stourbridge J 

Brides are somewhat superior.” 

Tlio Bpeciincns wero subjecte<l td^ a temperature of over .‘b 
dogs. F^%, the smelting poiut of Cast-iron being 2,766 
Fain*. , V, 

Apply for the above, and for Raueegunge Salt*gla»b*- 
and iuipexishable Drainage Pipes, to ^ 

BUKN & 00., 

7, Haitingf-street, Calcutta, 
or Raaeegunge Pottery Works, Eaneegung^i 

iU,R„ Brng 


^ nev.CVn 14, Ruo 
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W« puhl^ ^Uminji papers at this Office .•— 

TBS iBBtAB AOKtOULTirAIST. 
(MONTHLY.) 

Jtate$ tf $uhacr%ptionf including postage* 


HEALTH, STRENOTH, AND ENEROT. 

OR. LALOR’S PH08PH0DYNE. 


STRICTLY IK ADVANCE, 

F«w- ::: ::: 

ror^Kmp. I 1“ • 

Single copies, 1 : back copies, Bs, S. 
^^ertiaementsfor the “ Indian AgrieuUunat ” akouLl he sent in 
HQ^ latc T thctfi the to appcav on the lat ctf the ^olloioing tnontht 

THE FBIEKl) OF 1K1>IA AND STATESMAN 

(WEEKLY.) 

llalea q/* Suhaoriptiont including postage, 

STRICTLY IN ADVANCE. 

^ ^ofusail. 

. .. 20 0 Us. 22 0 

For India -(Half-yearly ... „ n o ,, 12 0 

(Quarterly ... ... i, 6 0 ,70 

The reduced rate for Miesionarica is Hs. 15 per anuum. 

For Europe {nXyeariy v.; ;;; f5 I 

Singh copies^ As, 8 ; bach copies, lie, l, 

A dvertiaemenls for the Prknd of India” sfionld he >^ent in 
not later than Friday, to appear on the following Tneaday, 


THE STATESMAN AND FEIEND OP INDIA 

(DAILY.) 

Bates of Subscription ^ including postage, 
STRICTLY IN ADVANCE. 



/ Yearly 

Town, 


MofusiU 


... Ha. 36 

0 

Us. 42 

0 

For India 

J Half-yearly ... 

„ 19 

0 

„ 22 

0 

j Quarterly 

... „ 10 

0 

11 

8 


(Monthly 

. ,, 3 

8 

», A 

0 


(Yearly 



n «G 

0 

For Europe 

J Httlf-yearly ... 
"1 Quartody 



,» 31 

M IS 

0 

0 


VMouthly 



7 

0 


Single copies, Ah, 

' back copies J Ah, 4 anti S. 



Adverftsementn for the Statesman ” should he hcuC in nn( Intel' 


than & p,m,t to appear on the following morninij. 

Intending Suhscriber'i null ]>!ease address the Manager, 
Suhscribers should state dislincUy for wiiiort pvi'iiu remittances are 
I'Ctudid, 

Agents in London for the above papers : 

GEORGE STREET, Esq. ... Cornhill. 

F. ALGAE, E.SQ. ... 11 & 12, Olcmenfsdaiie, London, W.G. 

RATES, HENDY & CO. . . 37, iValbrouk, Loudon, K C. 

D, J.KEYMER&CO. ... I, WUi' I'f rmr-,' ■•<1 re':',, FUct-itreel, 

J^nmlon, M. O. 

SOLE AOENTS FOR THE UNITED STATES ; 

THK INTERNATIONAL, NEWSPAPER -V^ENCV, 

H. P. flORBARD, Propriator, 

Neta Haven, Gomeclicut, U.ti.A. 


(Trade Mark^Pfjosphodytie.) 

TWRNTY YSiUlS’ PVSLIC TE.ST, AND THOirSAND.S OP TRSTUtfONIALS FROflf 
ALL TARTS OK THT. WORLD ESTABLISH 


PH08PH0DYNE 


oa the only Safe, Reliable, and Never-failing Phoapliorlo Rtinedy 
for Over-worked Brain, SJooplessiiess, Harassing Dreams, AVorry, 
Anxiety, Exoitomont, Epilepsy, JJiiaiiicas IVossiiro, Wiwting 
Disoasua, Nervous Proatratiou, Stomach and Liver ConipJaints, Im 
I poverished Blood, Premature Decay, and all niorbjil conditions of 
the system dopoudeut upon the deficiency of the \'ital Korecy, 


DR. ULOR'S PHOSPHODYHE PTTRIFIEft AND 

' Enriches the Blood, Clears the Skin, thoroughly Invigorates the 
i Brain, Nerves and MubcIcs, Re-euorgiaes the Failing hnuctions of 
I Life by supplying the Pfro.sriioRio element which has been wasted, 
and thus imparts Energy and Fresh Vitality to the Eximusted 
I Ncrvo-Electric Force, and rapidly Cures every form of Nervous 
I Debility, Paralysis, Kidney, Nervous, Mind, and Heart Diseases, 
from wliatev(-r oauae, 

I This elegant Phosphatic combination, Dio Wonder of Modern 
I Chemistry, is pronounced by the most ominent members of the 
I Medical Profeasion to be uiusiuallod for its power in roplouishiug 
i and elaborating the A^itality of tin? Body ; by its supplying all the 
essential and \dtalismg constituents of the Blood, Brain, and 
Nf.rve Scbstanok ; and for d -veloping all the Powers and Func- 
tions of tho System to the higheHt degree ; by its being agreeable 
to the palate, and itiuocent in its "action.' While retaining its 
wonderful properties, it acts as a Speoitic, .surpassing all the known 
t THEHAPISOTIO .SCENTS of the THKsr.NT AUK, for tTlC *ii*EEI)V aild 
TEKMANES'T (’VuL of th(i aUove diHcaHY'. 

Dk. LALOll'S PIIOSPITODYNK is .«?old in Bottles at As, (Id. and 
lls. by all Export, Wholcsah, and Iletail Medicine Vendors 
througnout the World. 

IMPORTANT NOTIOE.~NONK IS GENTIFNE UNLESS the 
name, Dr, Lalor’s PJiospJiody no, London, England, is blown in 
tho Glass of r.-icli Bottle, and every B(^ttlo boars the British 
Government SLunp, wito the words Dr. LiLOR’s Pfio.svnonyNE, 
London, England, (‘jJLT.'»v*al tlieroon by Order of her Majesty’s 
Honourable ConuiiiMhioMcrs : if Nor, rr is a korjikhv, and you 

HAVE BEEN I.MrusDD upux hV a WoilTHLESS IMITATION. 
MAXnF.VCTtJRED ONLY AT THE 

PHOSPHODYNE LABORATORY bt 

DR ROBERT D. LALOR, 

BAY HOUSE, 32, aAISFORD-STRBET, LONDON, N. W. 

(The Pivuuitetor and Oiuoinator ok PiXu.sniODTNfi.) 


THE AGRA BANK, 

« ZIMIT£Uf 

Capital ... £1000,000 

EesenreFund ... £190,000 

CALCUTTA BRANCH. 

CURRENT ACCOUNTS arc kept, and 
Interest allowed, when the Credit Balance | 
does not fall below Ra. 1,000. 

DEPOSITS received available at any time 
for Remittance to England in the Bank's 
Bills, and Interest alUiwod thereon at tJic 
rat^ of 4 per cent, per annum. 

DEPOSrrS ore also received for fixed 
~ periods, on terms which may be learnt on 
application, 

drafts granted at the exchange of tlm^ 
‘lay on London, Scotland, Ireland, and the 
Bunk’s Agencies In the Eastu* 

GIRCULAR NOTES issiTed, negotiable 
"in the principal places in Europe. 

CRWRNM^T and other STOCKS, 
^and bought and sold, and the safe 

custody of the same unden^kcn. 

interest, pay, onffKNSIONS col- 
'^cted ; and^ every other description of 
■Banking Business and Money Agency tran- 
. iocted. 

I All Remittances should bo made pay- 
to the Agra Bank, Limited. 35 


The Public are invited to send, from any part of the world, to ROBINSON and 
CLEAVER, BELFAST, for Samples and full range of Price Lists (POST 
FREE) of their 


‘ Their luHh Uucji O.llnvB, CuUh. 
Shills, tVc., havf llio luei'lt 

IRISH LINEN =“*“1 

Court Circular, 
I.ddleh’ ;ind Chil- 

COLLARS a/ll 

uuLLHna, (iciitH', 

r j./oici, 4/11 to wu 
' per doz. 


For LadioB, (icntle- 
men, iwul Children, 
5/11 twlO/ypcr doz. 


GUFFS, 


IRISH 


Hurplloe 

Lliitii), 

8id. per 
yard. 


Pish Napkins, 
3/6 per doz. 


lUul Irish Linen Sheeting, 
2 yaidft wide, i/n jicr 
yard. 

Extm ILvavvIanimt dur- 
.iblo urtiolo) 2i[ yardB 
wide, «/:{ t.er yard. 

Etdlpr Towelllujf, 18 inch 
wide, Sid. per yard. 

Linen Dur- 

IINENS 

Clc>th», 4 / 6 por 
■II I ■■■1 * 1 doz. 

' Fine Lineng 
and l/mon 
Diaper, 
lOd. \icr yard. 


CAMBRIC 


Ohildron’fi 

badlofl’ 

Uontlomeu’s 


per (loz. 

. 2/0 
.. 3/‘J 
-I/IO 


Hkmstitohkjj 


POCKET 


per doz, 
LadteJi' , . 4/^ 
Uenta’ . . 8/i 


Best Lrtnucluth g. C|I|KTS 

Budlc«, with 4-fold <X OTiniO. 

all llucn fi*0Tit8 and 

calla, 35/0 tho half 

doz. (t‘» mca«uro, 2/ extra). 


Dinner Napkins, 
0/6 per doz. 

Ti Me Clotha, 2 
yds Mqtiarc. 3/11; 
2i by 4 

1 yardf' 13/4 eaoh. 


& DAMASKS. 


PORE 


FLAX. 


HAHOKERCHIEFS. 


‘Th© Irish Cambrics of 
Robinnon & Clesivor liave a world- 
wide fame.’— Qwea. 


Liidios’ Uiulcr-Clotliiiijf, Riby Luicn, Drone Materials, PlauuclH, Irish aud SwIm Kmliroldcriea, Hoilory, 
OlevcH, Uttder-Vests, Fonts ; also l<ace Goodo of every description, at lowtjat wholesale prices, 

ROBINSON & CLEAVEIL Manufacturers, by Specif 
pointment to her Majesty the Queen and her Imperial Hiimnm 
the Crown Princess ox (Germany. 

THE ROYAL IRISH LINEN WAREHOUSE. BELFAST. 



! 
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PHOENIX IRON WORKS, 

CALCUTTA. 


THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & GO., 

Civil and Mechanical Engineers, Contractors, Brass and, Iron Founders, 

Metal Merchants, &c. 

F<^g€d and Ca^t Iron BoUerSy Machinery fm* Juie^ Coiim and Bice Millsy Collle/t^9y Indigo ConcemSy Tea OardtnSy <(f., 
Contractor^ and Brick-making Planty and every class of Iron and Brass Work made to ord€7\ 

SOLE jauO-Eisrars eodr 

Robey & Co's celebrated Portable and Fixed Engines and Machinery, Gwynne & Co's “ Invincible " Centi’ifugal Pumps, Gould's 

Botai’y PuiupK, and llobinsoiiH Patent Steam Traps. 


IMPORTERS AND MANUFACTURERS OF EVERY DESCRIPTION OF STEAM ENGINES AND MACHINERY. 


Robey & Cos Portable, Horizontal, Fixed, and Patent Rcbey ” Semi-fixed Engines, Combined VeHical Engines and Boilei’s, Land 
and Marine Boilei's, Gould's Rotaj’y Power Pumps, Hand, Lift and Force Pumjss, Tangye h “ Special" Steam Pumps, ^^VauxhaU" 
Donkey PuTni 3 s, Flour Mills, Soorkec Mills, Pug Mills, Brick-making Machines, Road Rollers, Saw Benches, 

Slide Surfacing and Screw t 'utting Lathes, Drilling Machines, Puncliing and Shearing, Slotting and 
Screwing Machines, Emery Grinding Machines, Spencer’s Hand Drilling Machines, 

Chair Cutting Machines, Kennedy’s Patent Bar Shears, Selkiik’s Boiler 
Tube Boadei's, St-^^am Pressure Recorders, Electiic Pens, 

Ricliard's Engine Indicator, Gifford’s In- 

jectoi's, Cooking *^b>ves, Eire- 
Proof Safes. 


The following are the principal advant- 
ages of the ** Invincible” Pumj) 

lat . — It is arranged tc» swivel on the 
bed plate, and may be placed at any angle 
simply by shickening a few nuts, with- 
out inttufering in any way witli th(* la-d 
late or the joints of either the suction or 
ificharge pipes. 

^Snd . — It does not require a ft)ot valve, 
being fitted with small air exhauster 
and clack on dischai'ge which nhvays 
keep tlie pump charged leady for 
woi^. 

Srd.’-^The bearings «aro made on an 
entirely now princijde, and one Ian ring 
will last out four of the old lUTange- 
tnentfi. 



J. & H. QWYNNE’S 

'' Invincible ” Centrifugal Pump. 


.^^A.—TLe form of the pump casing i 
so arranged that one side can be taken "Jl 
in a few minutes foi' tin* insjiectioii i-t 
the wh(»le of the ilis" and interiur of I Ik 
] mni]>, 

-Iland lioles an* ma<le on e:!-! 
side of Ihe suction jiijics to enjil)l<‘ .ijj> 
foreign matter which may get iiito I hi 
pump or disc to be e{isily removed. 
eovors ai'e fitted with a Ijayouet joini - 
that they can l>e removed aiid replactd i 
Jess than a minute. 

(U/l — The “ Invincible ” is 25 poi* cci' 
^liglitor than any other Centrifugal Pnai 
in 'tlio maikot, tind disclnirges at ieait^l 1 
per cent, more water for the p<»n\t 
aj>]>licd. 



These Ploudw have been expressly designed and manufactured for the use of the jikyots of Lidia, whoso special needs have I 
carefully studied in their construction. They embody all the qualifications for which the native-made ?'uplen)onts have hitherto 1 
proferr^, whilst being incomparably superior in strength, durability, and elfieiency. 

MORAE'S PATENT SUB-SOIL. AND GENERAL PLOUGH 

Stirs up the soil to three times the depth of a native plough, and leaves the good mould on the top. Goes through the 1 

without getting choked with weotls. Price, Ra. 15. 

mDlOO AND TEA PLANTEBS' IMPLEMENTS AND STORES. 

jaia‘OtxifT-mi3iTt& a?oox.s -ajstid stores oe at.t. zziisrES. 

Al'^ats o» hand a lakqe stock of Plate, Bar, Angua, Tee and Corrooated Iron, Steel, Brass, Copper, Piu Ik'» 

Foundry Coke, Smithy Coal, Fire Bricks, and Fiile Clay, 
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NOTICE. 

SUBSCRIBERS to the Statesman, Friend or India, 

^ Indian Aouicdltdiust are informed that arrangcnwUs have 
iioiD been made by which theee jov/rncde loUl for the fiUure he pah- 
lUhed under the genercU superintendence of the undersigned. 

All communications concerning the general business of the 
Statesman and Friend of India Office^ Advertisements^ and 
Subscriptions to the daily Statesman and Friend or India, 
weekly Friend of India and Statesman, Indian AaRicoL- 
tuuibt, should be addressed to the MANAGER. 

All conmunicatioiU regarding literary matter shoxdd head- 
dressed to the Editor of the paper for which it is intended. 

WILLIAM KIACH. 

June 13th, 188L 
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Our Correspondents and Contributors will greatly oblige ^ 
us if they will take the trouble^ where the returns oj culUvio 
tion are stated by them in Jjtdian weights and matsuresy to 
give their English e(^ivalenUy either in the texty in paren- 
thesisy or in a foot-note. The bignh in pax'ticular varies so 
the dijh'erit pi'ovincesy that it is absolutely necessary 
give the English of it in all cases. It woxUd be a great 
reform if the Government Use! f followed the same course in all 
the official reports published by it 

All correspondence must bear the full name and address of 
the wi^UtTy not necessaiHy for publicatioHy hut as a yuaromtee 
good faith, Wt shall take no notice of anonymous letters. 
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Report of tho *teyparc Exhihition, 188^^. 

CENSU.S of the Central Froviiicos, Vol.s. I. aud ll. 

Free Trade aud Protection, by 0. F. Wesslau. 

Report ou the Cawnporc Kxpertmeutal Farm fur the Khanf 
season, 1882. 


CORRESPONDENCE. 

CARBOLIC ACID AND HEMILEIA. 


8jr,— la your issue of the 1st May you refer, in aa article ou 
llemiUiay tho co6fee-lcaf cUsea.se, to the measuras that Imve been 
recomaionded for tho mitigation of the ravage.** of that post, and 
you say promiucntly tlu*. process of Storck appropriated by 
Schrottky.” 

Surely there is a mispiint iu this ; Uie uaiuGS ought to be re- 
versed. For in January, 1881, 1 recommended, as the result of my 
experiments, the application of caibolic oeid acting as vapour 
as one of tJie beat aicam fur checking the spread of the disease. 
The process was trio<l with some inoasiire of success at several 
cotTee estates in Ceylon during the saiue month, and public attea- 
ion was drawn to thoin in the Ceylon Observer and Ceylon TiineSi 
It was not for several months afterwards that we lirst heard of 
Mr. Storok working in the same direction ia Fiji, and rocommeudiag 
siaiilar process. 

EUGENE C. SCHUOrrKV. 

Muzuirerporc, May 21, 1883. 

Xoi'E. -In the ye.ir 1871 Hu' funios of carbolic acid wore used in 
CcyltMi on the ostiito-. of the Uv.i Coffoe (Jo , L<1 , and Springvolley Coffee 
Co , li«l. Wo riro not ahme in believing tlmt Mr. SchroUky was, to jmt it 
mildly, conrinloraiGy bclmnj oi.hcrs in parading carlielic acid funicM, 
Mr. iStorck, in tlic coInnwi.'> of lljc ( V/yA>/t eiainind the priu'-CM* 

os hi'j. Wo luvitu Mr. 8chrottky to Mettle Iiim little difforonco with Mr. 
Store k, - Ed., 1. a. 


THE SUFTLY OF YOODHWFF FOR LIVE-STOCK, 
AND VEGETABLE FUEL, iN YEARS OF 
DROUGHT AND SCARCiTV. 


TO TUE KDIIOR, 

Sir,— T he (»u«ea of short or iuadequato supply of food for tho 
live-stock and fuel for burning are maluly the following (1) the 
distauoes of centres of consumption from localities where tliey are 
produced (2) the unromunorative character of these supplies 
which prevent the populace from producing them ; (3) the treacher- 
ous character of Indian rainfall ; (4) the paucity of agri-hortioul- 
turol produce of the country which prevents the live-stock from 
receiving their share of food ; (5) the enormous coasumption of 
wood for the railways ;(d) Jhe rapid increase of population which 
use wood fuel for cooking and sundry maimf.iclurci« ; (7) the want 
of adequate knowledge of growing such kinds of plants, agri-, 
horti, and arhori*cultnral, which possess iJgh value os fodder or 



198 


THE INDIAN AtoiOULTURIST 


Ju^e L 188a^ 


fuel, hence unsuited plant* badly grown result in unremuuerative- 
ne «5 which, after a mugle failure, are (plven up by tho growew as no 
purchaaers would cave to purchase Uicm, 

1. In sniall vmul Tillages, the number of live-stock, In ordinai’y 
yeavH, is \cvy Finall : the villagem always try to carry their 
surplus produce to «uch ceiitros of consumption and trade where 
they may fiucl ready sale of their produce at remunerative prices 
'J’ht caj-riugo adopted by them Is their heads, and the backs of their 
plough or any other cattle, ponies and asses (rarely). Carts are 
viafid, but very Hraiteclly, owing to the extreme badness of the 
internal district roads, which are entirely h<icha^ and rendered un* 
communicable for heavy cart-loads by the travelling of foot passen- 
gers and that of auiinals of all kinds duruig summer and winter 
seasons ; and during the rains these roads are the ** slough of 
despond ” to carts of any description, largo or small, heavily loaded 
or otiiorvvisc ; because the wheels stick fast into tho mud and 
cannot be extricated unless tlie carts are unloaded and much 
hilKiur and time wasted, for their stock in trade having much bulk 
and weight and little value. From what I have said It will appear 
til at carriage of fodder and fuel from niral places is by very costly 
ineauH to the distant centres of consumption ; but the prices 
offered for these commodities are very small, which prevent the 
villagers from carrying those articles for sale. The subject to be 
hero dealt with is whether sufficient fodder is produced for the 
cultlv’'atorB’ cattle, and M hether any surplus is left for live-stock 
of other people who do not inoduoe food but buy and feed. 

An or<linary ryot of India, as a rule, cultivates 5 acres of ruhhre 
(winter crop) and 5 acres of khareef (rainy-wcathcr crop.) The 
ininimnm produce of these 10 acres, only one crop in a year to a 
given area, is as follows : — 

liifblHie , — 5 acres of wheat, barley, or any other Crain. Straw. 

cereal or pulse crop at 10 mds., of Mds. Mds. Wds. 
grain, and 20 inaunds of straw, per 
acre ... ... ... 50 4 100=* 150 

Kftuicrf.^6 acres of maize, millet or any other 
fodder yielding crop at 20 maunds of 
grain or seed, and 50 maunds of stalk, 

per acre ... ... ... 100 4- 250— 350 

Total produce ... 150 + 850— 500 

For the cultivation of these 10 acres, in two seasons, tiie cultlva' 
tor has two pairs of bullocks or 4 animals. I’hese receive an 
allowaiioe of 10 seers of chaff or stalk [hhooi^o. or Im-tya, Tl.) each 
daily during the summer and winter ; in the rains they arc allowed 
Id graze and receive no stall feeding. So that tho nine months’ 
stall feeding rcpicsonts a M'hole year’s feeding for tbose 4 animals 
is ( 10 ^ 4) X (30 X 9) 270 maumlH, w]n<'h substracted from 350 

(fodder produce) - 80 maunds sm])lMs of straw reduced to chaff and 
rlried stalk available for sale to non producers of fodder who rear 
live-stock. The feeding allowance is the maximiinr because the 
ryot effects economy in feeding by mixing grass, oil-cakc, &c., with 
the cliaff or chopped stalk, tlms enabling him to save and store 
foilder for some months long u' for the ensuing year. My daily 
allowance to a milch cow of the JiunuaparfC breed (large size) was 
only 5 seers of chaff and oil-cakc, and cabbage and turnips. If the 
ryot l>e a good cultivator, he can certainly double or even quadruple 
bis grain and fodder produce. Tho above estimate (a vciy close 
one) refers to the most ordinary unskilled ryot. 

Here there are two causes, —distance and want of proper road 
oomnmnication which obstruct the free circulation of fodder and 
fuel- -animals of one quarter starving and those of tho other having 
more than wanted ; so also there is plenty of fuel in one quarter 
and in another none at all, or a very inadequate supply. 

2. Indian cultivators do not raise fodderaud fuel plants separately. 
3’heac substances arc derived from produce obtained which were growm 
tor other objects. For instance, the wheat plant is raised for it* 
grain which serves as food for man, also for animals if given, and 
Its straw serves as provender for the live-stock ; the same might 
be said of trees which are grown for fruit, gum, bark, timber, and 
in rare cases flowers and leaves, and the branches serving os fuel. 
But nowhere will nti Indian cultivator grow, as in the civilized 
coimtrio.s, and as the primary object, any plant as food 
for Hve-stock or for fuel, ’Fhe reason is no remunerative 
market will bo found for fodd<‘V or for fuel if plants are exclusively 
i.iks d for caclj of these two purposes. l*n tlio existing state of the 
Indian markets, therefore, If loss is guffored by the cultivators 
for these articles, they have other parts of the plant* to fall back 
upon lor profit. These facts and imprsssioni are so strong in the 


mind* of tho cultivator* that nothing short of well established 
profit will induce them to grow plant* epedally for fodder or for 
fuel. 

3. The paucity, uncertainty, and in rare Initance* total oesva- 
tion of rainfall are the main cause* which have Induced the Gov- 
ernment of India to take tn hand the very laudable object of 
supplying food for llve-stook of all klnde and fuel for cooking food, 
the I'allways, and for manufactures. 

4. Tho consumption of vegetable fuel by the railways is dahy 
becoming so very extensive that unless immediate measures bo 
adopted for keeping up tho oouCtffulty of^ood supply, it is not 
possible to meet the demand-^the supply must No statistics 
of the quantity of wood the State and other Railways oousume 
ill bring their engines, and In smelting, shaping, manufacturing, 
&c., in their workshops, per diem, have been gathered ; and It 
is not known how much wood they annually burn. Tliese require 
to be known to arrive at the data on whloli to base the estimate of 
area to be under fuel -supplying plants. It should be borne in 
mind that wood fuel demand by the railways, unless coal takes 
its place, will continue to increase as new raUway lines go on 
opening and to be opened. 

5. The demand for wood fuel for cooking food is daily 
increasing by the increase of human population of India. It 
is said the average of human population of India Is 300, 000, (KK) 
wlilcJi number multiplied by 8, the average number of pound* of 
fuel burnt daily per head, glves^tUe largo quantity of 2,800,000,000 
Ib= 1,2.')0,000 tons of wood burnt daily in India, and the last 
uumbov < .305 (tho number of days in tho year) == 456,250,000 tons 
of fuel consumption for cooking fo6d per annum. The above 
figures should be taken as approximate average of annual fuel 
consumption of India for cooljing food only ; and it iucludos fuel 
burnt on festive occasions and sweetmeat and other edible manu- 
factures. It is not known what quantity of wood the mills and 
mamifacluriug engineering establishmeiits, &c., use for their 
engines, smeltings, boilings, A;c., no statistics having been gathered. 
Charcoal being the compound carbonaceous residuum of wood, 
obtained by artificial moans, is included in wood. 

Tho approximate estimate of wood consumption under this 
paragraph, plus thatof para. 4, will give the total fuel requirements 
for tho whole of India. In computing for the area to be under fuel- 
supplying plants, maximum should be taken. 

The inference of the whole described above is that the land- 
boldeia and the cultivators having failed to achieve the objects 
which lead to tho prosperity of the country, the Government of 
India proceeds to supply fodder and fuel, apart of other wants, 
which is very good indeed. 1 should surmise the proviso equally 
rr(piire to be extended to all parts of India under the sway of the 
British Government of India, and not confined to small tracts of 
tho country whicli liavc sliowii sj niptoms of collapse ; because the 
[ paucity of fuel is very greatly felt in OudJi, Bengal, and other 
pi ovinces where trees are fast disappearing to supply wood for 
I biuning. 

Jt uill not be out of place hero to suggest that the reserves for 
fodder and fuel should be as close os posaiblo to the centres of 
consumption, r/z., large villages, towns, and cities, and with 
due regard to good road communications, existing or to be 
constructed. 

By riijht of conqu$st the British Government of India ha* full 
riglits to appropriate any area, and of any situation of land without 
any payment. But the Government of India promises to pay 
nhir nrnr for the land it will appropriate, which shows how great a 
condescension and leniency it has towards its subjects. 

0. L. BRYCE, 

Agri. Analytical Chemist, 

Late .Supdt., Agri.*Hortl, Socy. of Oudh Gardens. 

liahraich, Oudb, April 26, 1883, 


INDIGO PLANTING. 

To THE KniTOft. ^ 

Sjfi,— I have been some time in search of a work on indigo 
planting and manufacture, but have not been able to find one. 
Will any of your numerous subsoril>ci*s be kind enough to give me 
the name of such a work, and from where it oau bo procured? 

ENQUIRER. 



Jtmo 1, 1883. 
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PLANT DISEASED 

I N our last iiwae we^j^ndeAvourod to show that tlie origin of 
disease in plants was due to an excess of hyper-organised 
matter, notably albuminoids, consequent on the reckless ail- 
ministration of certain fertilisers* The chemical comjiosition of 
mildew fungus in a manner supports this assumptiou. Two 
specimens of mildew generated from solutiona of sugar and 
gelatin, and sugar and ammonium chloride, analysed by N* Sieber, 


(J, pr. chem. (2) 23, 412-421) gave re»i>ectively the following 
results • — 

1 

II 

Substance soluble iu ether ... 

... 18-70 11-19 

,, ,, alcohol 

... 6-87 3-30 

Ash 

... 4-89 0-73 

Albumen 

... 2»-88 aB-g.'s 

Cellulose 

... 39-60 65-77 

Total 

... 100*00 100*00 


The substance soluble in alcohol and ether was crystalline, but 
its composition was not determined. We have however in the one 
mixture, or producing the mildew, gelatin, and in the other 
ammonium chloride, substances boUi of which will yield 
nitrogen on decomposition. From the plant albuminoids 
therefore it may with strong reason be inferred that mildew, 
such as the hemiteia springs. There can be but little doubt 
that this pest, and others, such as the Tylenchus Ifumisdruu 
found by Kilhu in lucerne and red clover, the ccphnu pijgtwr ft. 
and C, tr(Kflodgte$ found by Bnimmer in rye straw, and wliich 
is the cause of its blanching ; the contagious fungi, telletia, 
carles (stinking smut), and t, calvis of wheat, the ieVetia maydU 
of maize, the plawwdipfiom hrassicce of cabbage, the agaricus 
mellms of the mulberry, ami the ph/topicr(^ infestuns and 
saprophyte of tlie potato, arc of like composition and like origin. 
Tlio phytoptera and sapropliyte are presumably the direct 
offects of fermentation, for Reinke and BertliuM have found 
in phytoptera infested potatoes, bacteria, hacUha^ siibUfuSj 
and bactermm nevicida. Potatoes having a maximum of starch 
resist the disease most energeticrilly, while those grown on 
moist soil conUiuiiig much organic matter, such as stiible 
manure, are most liable to attack. TJie reduction of the amount 
of sugar in the roots of the vine when attacked by jihylloxera 
points also to a like internal disturbance as being the cause of 
mildew appearing on the roots. In the case of the vine, how- 
ever, the fermentation may be induced by some diastatie body, 
or it nuiy be the result of hydratation. The sugar (saccharose) 
appearing in the stalks of some plants is conaidei ed to Ikj a 
direct product of the elaboration of chlorophyll. Glucose is in 
most cases not found unaccompanied by saccherose ; it is there* 
fore a product of the hydratation of the latter. When there- 
fore there is an excess of chlorophyll-forming substance in the 
soil, i. e., organic nitrogenous matters, saccherose may be clianged 
to glucose, which, under certain conditions, will ferment and 
yield fungi, harmless perhaps at first, but which might bleiul with 
other germs, and after sevei-al transitions give rise to fungi of a 
virulent type. 

Diastatie fermentation ..in plants may with propiiety lie 
ascribed to an excess qialbuminoids, and the fact that diseased 
vine leaves contain more nitrogen than the healthy leaves renders 
it,T:;f;;obable that phylloxera may have originally been the l esult 
of^^astatic disturbance : at any rate, the fungoid diseases of the 
vine may with atro%greason be ascribed to this cause. Tin? 
fact that the seeds of the vine, which resist the attacks of 
phylloxera, are stronger and more regularly formed, jiointja 
either to a draining of the sap by this [lest, or to a fermentatlvje 
disturbance following exliaustion. The vine, like coffee, isja 


huge feeder on tiotash, but it is queBtiouable whether it gets this 
either in the shape or quantity required. In this connection it 
liOA been proved tliat clover sickuew and the disease of the 
horse chesnut are due to the want of this element in the soil, 
and that they are remedied by its introdtiction — thus incon- 
testably proving that clover sickness cannot be due to the parasite.s 
pi*oper found thereon. AVe therefore with reason argue thnt 
phylloxera is due to a like want. Lime, it is understood, is im 
necessary to young plants as it is to young children, but We do 
not recognise this iie(Wi8ity— that is, generally speaking, for had 
we half attended to the of plants in this respect, many a 

plague familiar to ns to-day would have been unheard of, 
A judicious use of it jjow will, we venture to predict, grentiv 
modify existing plagues, and avert otbein. 

I In all solutions containing bacteria, says Worniob, “ a time 
arrives when they cease to pro)>agate, and after a longer 
time, they lose their power to induce further life in fresh 
nutritive solutions.” From this fact it is argued that the 
putrefaction induced by bacteria produces substance 
which are poisonous to these organisms. Some suoli reaction 
may take place when hemileia is at a low obb, and its re- 
appearance may bo due to the development of nev: haeicrlu. 
If this )je so, it remains for us only to withdraw and withhold 
from the soil material conducive to fre.sh deveh^pment, if wo wIhIi 
to i“ender extinction permanent. Bacteria have been found in 
air drawn from the soil ; whether, however, they tirid their way 
into jilauts and communicate disease direct is »Ioiibtful. It is 
more reasonable, knowing that putrefaction may be either a 
diastatie or a purely hydnitic change, to suppose that they 
result in the usual way from the putrefaction of albumiuoid.s, 
and that by the succeeiling fermentation peculiar to their proaence, 
substances are devclo]>ed which arc de.adly to tUemselveM. 
Indeed, experiment prove.s that substances most disposed to 
putrefaction may be preserved from it by means of ]jhenoI, 
ikatole, and indole — proilurts of putrefnetio}}. These ex|>eri- 
ments,*’ says a commentator on Wernicli’s views, “ lead to the 
•solution of a highly interesting problem in pathology,’* And 
the author himself says that the same or similar oj>emtioits aro 
carried out in the progress of septic diseases, and that tlio 
uippositiou that the organisms which are the cause of infectious 
-liseases, give l ise to jnoducts which eventually cause their own 
extinction, is the only way iu whicli the pi'ogreas of these diseases 
•an be pro])erIy comprehended. Here the idea of inoculation 
luciu-s, whiijli, with respect to coffee plants, has already been 
worked on, but not completely. If we admit, however, that iu 
the reactions attending the appearance of hemileia, and other 
fungoid growths, their own distinctive antidotes are produce<l, 
we would still liavo to withhold from the soil the easenlials to 
fresh growth before any such disease could ‘‘burn itself out.” 
We therefore repeat, and we cannot be bjo clear on this point, 
that the use of these antid(»tes externally, or even by iijiiocul.i- 
tion, will avail us nothing while the conditious necessary tofre.sh 
growth remain. Given, we say, the conditions necessary to 
x'rmeutalion proper, hydi’atation, or putrefaction iu the jilaiit, 
ind we have not far to seek for the origin of diseases. We have in 
lyper-orgauised sap a ready nidus for ilisoase spores from with- 
out, and all the conditions for their actual evolution within. 
Agriculturists up to the present time have taken a certain 
ntereat in chemistry, the atmosphere, and tlie weather, in the 
food of plants and their value ; they have noticed the occurrence 
►f disease, and the peculiarities of its recurrence; they have been 
alwa 3 ^a ready to try any nostrum forced upon their attention ; 
[iiitl still foster the vain delusion that these plagues will lie 
removed b^^ God, or that souio genius will discover the romedwa 
approved by grace. The custom of attributing these visitations 
.0 God is weak and puerile in the extreme. The fault is with 
)urselvos. We neglect to study the physiology of tlie plants 
sve cultivate, and when by haphazard means we fail to 
remove the evils attending this neglect, we come to the 
".oncliisiou that the Great Geometrician of the Univei'se has 
luspeuded locally, or checked, what we may appropriately term 
the great fundamental law of nature— vegetable growth. If wc 
admit this assumption, surely coffee-planters and growem of 
.he vine are a peculiarly tvicked people. The mere fact that 
these disease# vary iu intensity with the alternation of’^e 
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scAsoiis ; that, like tJie pJaatw which confitituto the soil in which 
they flourish, they are subjected to precisely similar laws, with 
regard to cliinate and temperature — ia iudicative of their origin, 
and not only points Uy the truth of Wernioh’a remarks about 
each producing its own antidote, but to the means for making 
the effects of such permanent ; and that they are no moi*e indica- 
tions of I >i vine anger than are eominon weeds. It is true that 
we tl(* not yet know the precise causes of the bulk of the 
distases cnsually alluded to, but knowing the causes which have 
conjointly conduced to their developtneut, it is in our ]jower to 
extirpate them. That this end may l»e easily attained we 
incline to believe, even in the absence of unanimity, but in 
cases of this kind, unless unanimity is guaranteed, individual $ 
will not work ; they will naturally argue that, when they have 
banished the disease from their own possessions, it may 
again be communicated from vvithout. We are firmly convinced 
that were the osseiitinis to hypor-organis.ation withdrawn and 
withheld from an area of soil, no such rocurronoe wmuld result ; 
but we are unable to say whether and hqw^ far we are right, so 
long as w’c are deficient in a clear and definite understanding of 
the penetrating powder of atmospheric disease germs on healthy 
plants. We are certain, however, that such could not originate 
within healthy jdants. We w'ould, therefore, fur ourselves 
adopt measures for the restoration of a healthy state of 
things, without fear of suffering from the apathy of our 
contemporanes. We can well imagine that we w'ould he 
idono in this respect, or nearly so, but one such example 
would be suflicient to show the wisdom or folly of our 
argument. Tlie whole question seems to us very simple. 
These diseases grow, ripen and cease. They grow again 
and ripen and cease : consequently it seems logical 
to aim at stopping their growth, and foll3" to simjdy 
kill them before their time. In the one case we attack 
the cause, and in the other the eflect. We are far from 
saying that it is hyper-organisatiou of the sap is due directly 
to neglect, for we know that certain esculents suffer 
from a sudden fall of temperature, and we have seen coffee 
at high altitudes suffer from the same cause : the epider- 
mis cells become ruptured, and the circulation of the sa)) is 
impeded, and this effect alone could, we know, result in fungoi^l 
disease, and be followed by parasitic attacks. This susceptibi- 
lity, however, of the plant to suffer from cold is in most cases 
wo think, due to some defect in the soil : to the waul of some 
essential in the plant; therefore, consider them as we may, we are 
instinctively led back to the belief that h^yper-organisation, if not 
the direct cause, is the priraaiy effect of that cause, and the 
•ffeot fi'om which all bad results spring. 

THE CAWNPORK EXPERIMENTAL FARM REPORT 
FOR THE KHARIF SEASON, 1882. 

ITROGEN, it seems, is still the element to conjure with 
and swear by at Cawnpore. Mr. Fuller has been trans- 
lated to the liappy hunting-grounds of the Central Provinces, 
and Major Pilcher planted in Ids stead in the nitrogenous 
deficient soil of the Cawnpore Experimental Parm. Major 
Pilcher, the soldier, has beaten his sword into a lot of plough- 
shares, and his other implements of war are exchanged for 
crucibles, retorts, re-agents, soluble phosphateH, bone dust, and 
other interesting substances. We have no knowledge whatever 
of Major Pilcher. Ho may be the most suitable man in 

all India for the ]iosition he has been phiced in at 
Cawnpore ; but this square-nmn-round-hole business of 
placing soldiers and warrior judge, in charge of Experimental 
Farms seems to us about iis wise as placing ploughmen and 
pig-drivers in command of regiments, and giving district 
and divisional commands to growers of big cabbages, super- 
lative turnips, and gigantic gooseberries. The Cawnpore Farm 
tnay want nitrogen, but it has now got a Major. May wo hoj>e 
that the presence of the one will counterbalance the absence of the 
other ? Major Pilcher, however, is probably better known, at 
idl events in Lucknow, as a Small Cause Court Judge, tlian as 
either soldiei: or an agriculturist. . On the authority of Mr, 
Bennett, the Director of Agriculture of the North-West Pro- 
vinoes, Major Pilcher* has also a practical knowledge of 


chemistry. On the whole, what mpra does Cawnpore want ? 

it solace itself for its want of nHrogett. It seems to us that 
Major Pilcher, with all his vai.^^^deitperiencesand acquirements, 
speaks with a leaser power of asMMl'tion in his report than the 
Director of Agriculture does in the resolution on the ref)ort. 
“As far as they go,” says Mr. Bennett,” the trials of various kiiuln 
of manure confirm the main results of previous years, and point u> 
nitrogen as the element in which the soil of the farm is deficient. 
On four standard plots the average preduce given by uitroiren- 
ous manures was 2,138lbs. per acre, while that by 

phosphates and manuics not rich in nitrogen only average^ 
l,33tll>s. On the duplicate pl(^the avqj:ages were l,fi96lbs. ami 
l,014lb8., respectively. The increase in outturn was 60 per cent 
in the first case, and nearly 70 per cent in the second.” 

Major Pilcher, on the other hand, while recording tlip 
superiority of yield from nitrogenous manures, says, with 
becoming caution, that little is to be learned from experiment'^ 
which have little continuity. 

“Nitrogenous manures,” we ore quoting Major Pilcher, “as may 
be seen, maintain a veiy marked superiority in yield as against 
manures yielding little nitrogen ; and the duplicate plots 
corroborated fairly the results of the standard plots save in the 
case of the saltpetre standard plot, which shows a variation due 
probably to unexhausted poudrette. There is little to be learnt, 
however, from cx}>eriTnents which have as yet so little con- 
tinuity ; and patience must be exercised until a suflicient 
number of annual experiments have been carried out to enable 
ua to assert positively that, by a certain expenditure on any 
particular manure, corresponding increase in produce can he 
obtained, returning a fair profit on such expenditure.” 

The truth appears to us to be that in India, where officials aiv 
changed about from “ pillar to post,” continuity in iigrioultural 
experiments seems imjfbssible ; and even were continuity of 
experiments insisted on by the Government of each province, 
ajid officials of the Agricultural Department appointed to work 
out certain experiments under the natural variations common 
enough j^ear by year in rainfall, sunshine, heat, wind, and all else 
tlmt make up climate, the initial difficulty in our estimation 
would be to got men capable of conducting such experiments, 
and deducing general results from them. The power of 
observation and exporin>ents is not by any means so common 
as most peojde believe ; in fact, so uncommon is it that when a 
man really ca))able of accurate observation and exhaustive exi'Kjri- 
inent does appear, he takes the very highest rank in those 
subjects he lias devoted himself to. Of all the fields of know- 
ledge in which men have sought to bind the forces of nature 
to the chariot wheels of science, probably none are so difficult 
and intncatojwith constfintly changing conditions and unexpected 
results, that baffle all chance of eliminating as the experimental 
study of agi'iculture. It requires no Indian Experimental 
Inarms to prove that the application of certain manures under 
certain conditions results in a heavier and better jmid ci-op. 
It is possible to produce the most astonishing results if crops 
are treated in small patches, horticultural rather tlian agri- 
cultui-al, and it seems to us that there has been a tendency 
in certain quarters to give agiicuUural experiments a horticul- 
tural twist. At all events, experiments are conducted at Experi- 
mentjd Farms under conditions that place the reproduction of 
them by the ordinary ryot entirely out of the range of possibility. 
The cliauging of officers breaks the continuity of experiment, even 
supposing they wore capable of conducting experiments that 
wouhl result in something more than mere commonplace, or 
the reproduction of the ill-digested opinions and assertions of 
pretentious men. 

Perhai>B the most interesting part of the report is that 
devoted to the attempt to manufacture sugar from the sorghum 
plant. The advantages which sorghum possesses are, “ that it 
can apparently be grown os an ordinary kltarif crop on poor 
land, year after yeiu*, without irrigation, and does not require 
the great labour, expense, and capital requisite for sugv^^wie. 
It only occupies the ground four moutl^, and can be grown in 
places where sugarcane cannot be grdwn at all. If too poor a 
crop for sugar, it is still a most nutritions fodder for cattle, the 
seed being also good food. If fine enough for sugar, it keeps 
the mills going for a month earlier. Cattle oat the uitgais 
greedily, while they will not eat that of sugarcane. The leaves 
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anti tops also go to the cattle. From fermented juice alcohol can 
be distilled, and from the skimmings of the boiling-pan, vinegar 
can be manufactured. Sorghum may therefore be stud to have 

potentialities. 

The following is what is said regarding sorghum sugar 
ill the report under notice : — The attempts of last year to 
manufs^re sugai' from sorghum were renewed this yeai’ an- 
with 15etter success. Two fields were sown. 

( 1 ) ‘‘Waj$ divided into three sections, which were respectively 
planted with Itfinneaota oarly am* acclimatised red sorghum, 
and acclimatised black sorghum. The field was manured with 
farmyai’d manure at 100 maunds to the acre. 

(2) ‘'An unmanured plot in which sorghum was planted for 
cattle-food. 

Contrary to expectation, the unmanured plot gave a better 
ciop than the manured plot. This may have arisen from the 
fact that No. (1) lies lower than No. (2), and was waterlogged 
for some time in J uly. In America the general opinion is in 
favour of a sandy upland soil well drained, but not freshly 
manured. A professional sugar-boiler (kindly procured for the 
f.uTii by Messrs Thomson and Mylne) could make nothing out 
of the juice at first, and pronounced it impracticable. One of 
the farm apprentices, accustomed to sugar-boiling, then tried 
his hand on it, aud by the use of lime succeeded at hist in 
making i^oor of fairly good quality from the early amber and the 
red varieties, but for a long time failed with the black variety : 

( veutually succeeding with that also by adding a very small 
quantity of carbonate of soda, aa well as lime, to the boiling 
juice. 

“ Samples were sent to Carew and Co., Limited, to Mesans. 
Thomson and Mylne, and to the Agrf-HorticuHural Society, 
Bengal. A sample was also submitted through a native 
gentleman to a committee of sugar-brokers in Lucknow, the 
manner and place of its production being carefully concealed. 
The following opinions were received : — 

Messrs. C^arew akd Co. 

‘‘ ‘ I have now the pleasure to send analysis of your sample of 
sorghum, and to remark — 

“‘1st. — It is v'cry acid. Having no experience of sorghum 
juice, I do not know how far this is duo to delay or accident in 
manufacture. 

“ ^ 2iid. — The amount of glucose is large and is probably due 
to the acid, which has the effect of converting crystalli/able 
Lugar into glucose, if present in a heated solution, 

“ ‘ 8rd, — Each pai*t of glucose present is held in retining to 
conveiT another pai^t of crystalli 2 ab>e sugnr, and tliis with tlie 
allowance for ash reduces the available sugar from your eamj)le 
to 24 per cent. 

“ * As a rule, wo would decline sugar with so small a 
result. 

“ ‘ My Viil nation is of course for retining imrposes. 

“ ‘ It is pronounced here less sweet to the taste tlian ir.irie 
f/oo /* ; but it seems to me that, in small quantities, reaching the 
market early, it should bring top prices, Ks, 3-8 to Rs, 4 
per maund. 

Sitgar analysis. 

Sample received— November 13th. 

Marked Amber Sorgho Ocor^ 2oz. 

Description— C/oor. 

Colour, &c.— light yellow— Very acid. 


Composition, 


Cane sugar... 

... 61*00 

Glucose ... 

... 23*85 

Ash ... _ 

3*15 

Insl, matter 

0*23 

Colouring matter extractive 

... 378 

Water ... ... 

... 7*i>i> 

^Total ... 

... 100*00 


“ * Available sugar 24*6 per cent.’ ” 

Maesiis. Thomson and Mylne. 

“ ‘ The sample of goor you sent us is of the kind made for 
eating, and is not used for making sugar ; the present highest 
rates for eatable goor aud goor for making sugar are IH and 


15 seers per rupee respectively, aud the value put upon your 
sample is 12^ to 12| seei-s per rupee.’ ” 

It may interest our read cl’s to know that the Americans 
have succeeded in producing samples of the very finest sugar 
from sorghum ; 24lljs. of dry pure crystallised glucosc‘, closely 
resembling loaf-sugar, has been obtained from a bushel of corn 
which can be sold at 2 to 2^ cents, iu attempting to introiluee 
this plant, the Cawnporc Experimental Farm has done goml 
work, and it is much rnort* pleasant and a good deal more profit- 
able to read in Cawnporc Farm Reports of the sorghum plant 
and its “ pcdentialities ” than of the second-hand crudities of 
Lille about nitrogen. 

I ECONOMIC MUSEUMS. 

1 1HR Bengal Economic Museum is closed, and its collec- 
tions arc about to be rtnnovod to the Imperial Museum. 
For all practical purpost-H, it might almost as well never 
bavo existed, and we imagine that very few pe(»plc in 
want of particular information about some industrial 
product of the country ever went to it to obtain what they 
wanted. This was not for want of specimens. Of some 
products, there was a bewildering superabiiudatice of 
specimens. It seemed as if every specimen that came 
in had to be bottled and labelled, and every new bottle 
was supposed to add a now variety. This was not the 
fault of the gentlemen in charge — but it is usclosa now 
to enqtiire whose fault it was. Lot us rathov follow tho 
old collections to their destination, and enquire whether 
there is a future life for the defunct Ecionomic Museum, 

It seems that there is at least u hopeful ju’ospoct before 
it. Wc gather from a resolution of the Government of 
India, which, though not yet published, has chanced to 
come under our notice, that larger and more liberal thoughts 
on the subject of the miiseuiu arc at present struggling 
to the birth, and are really likely to shape themselves into 
a grand practical result. Though tho resolution referred 
to is at present but slowly working its way through the 
hands of the provincial governments and administrations, 
wo believe that the general idea of it has already met wdth 
a large amount of oflficial approval. On tho scope and 
probable utility of the idea, wo may have more to say 
afterwards. But some general features of tho proposed 
aclieme and some considcratiouB more or less closely 
connected with it, aud with tho forthcoming lutcrnatioual 
Exhibition, may at the present time bo profitably referred 
TO, Tho new scheme may be briefly described as one for 
tho consolidation and centralisation of all muscum.s of 
whatever description ami wdiorever located into a complete 
nul uniform system, oi’ into wliat, from tlic ofticial point 
yf view, might be called a. single Imperial Department 
The central administration of the museums w ould naturally 
levolve upon the Revenue and Agricultural Department. 
Tho living idea pervading the scheme is to make known 
ind utilise to the utmost the industrial resources of India, 
riie moans emj>loycd wdll bo to collect, to compare, to 
xhibit, to make everywhere ciLsily accessible to every 
empTuer, tlio best procurable specimens of w’hatever nature 
mail have boon able to produce iu this peninsula. The 
-esult, it is to be hoped, would be I ho revival of decayed 
>r decaying industries, the stimulation aud improvement 
of those now existing, and probably the creation of now 
uios. To come down from goneralitie.s, how'ever, it is 
loped to attain these great results through tlw agency of u 
otom of museums, under trustees aud local committees, 
ml also under the centnd control of the Revenue and 
Agricultural Department. Iu each presidency or province, 
CIO would be a ceutral museum, and iu Calcutta the 
great Imperial Museum. In each division, or at any rate 
wherever a large city or towm exists, tlmro wouM be a 
ii visional museum, aud every important district through- 
>ut India would have its local museums. Thus iu Bengal, 
here w'ould bo tho central or Imperial Museum, and 
robably divisional museums at i’alna, Dacca, a»id <'uttack, 
,\hilo such places os Monghyr, Krishnaghnr, Borliarapore, 
uid many others would *have local museums. Wherever 
.ny important industry wsh associated \vitl> a certain 
^lopuiation, there would be a local nmsoimi, and the siualler 
museums woaild of com*»o act natni*ally m tvibutoie® or 
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foodorw of Die lai-ger. The collections kept in the local facture, and the trade, it appears, is boing pushed hriU 
mnaeuin would bo ooufiuod to articles procurable in the and further mix> the mtenoT by the Marwari mcrcliuntf, 
district itself, together with samples of a better kind, if The large import of twist and yam proves that the native 
Mich wore obtainable, from other parts, so that local art weaving industry still survives m many places. 
and industry might be taught in what it was defective, and of the liquor imported is consumed on the tea gardens, and 
Btimulntcd to competition and improvement. It would also during the year under report there was an iucK^ase of 
br important to keep all specimens in duplicate, so that the little over half-a-lakb. The decrease under expoits 
dcmiuidti of Foreign and International Exhibitions might appears only under tea and oil-seeds. Compared wnh 
.be mot Avilbout any special labour on the part of district 1880-81 there has been a falling off in value nf 

1^®' 8,91,300 in the exports of tea. We obsorvcl^owcver 
A veiy goi>d example of a district museum may be cited that the local Administration is inclined to douhi thi 
in the neat and beautiful Alonghyr museum, next door to nociiracy of these figures. The tea report for 1881 
the zilla school. This unique collection was made by Mr. a crop of 23, 725, 0261b, xk taking the mauud at 821t) ^04^ 
Lockwood, a former magistrate and collector, now retired 2,88,889 maunds. In the previous year 1880, the re. 
from tlie service, and is a standing memorial of the port showed only 21,493,6391b, or 2,61,718 maunh, 
intelligent interest Iro tf)ok in his district, and the thorough- while the export returns showed 3,03,609. It is believed 
ness with wliicii ho studied its characteristics and resources, that the crop for 1881-82 was greater than that of the 
By a glance at the coloured map, a visitor to Ibis museum previous year, not only from special tea returns, but aluo 
(ian Hoe at once where uud to what extent each product of from figures furnished by toa-brokere, which give an out- 
this district is to be met with. If such museums could be turn of 24,390,73211) in 1881, against one of 24,02L3751h 


established at all im))ovtunt centres, and attached in some 
way to our high schools or zilla schools, they would supply 
a great want in our system of education. They would 
afford the means of imparting scientific and industrial 
knowledge, and might be also so used as to stimulate 
among the boys a love of natural history, and give a 
useful turn to the boy’s natural desire of making colleo' 
tions. Our system of education has been sjully deficient 
in any effort to shake off the apathy of Indian youths, and 
to train their powers of observation and their interest in 
natural objects. It does not appear in the llesolution 
Avhothor this idea of associating tho district museums 
with tho high or zilla schools has been suggesiod to the 
authorities, and we therefore commend it to their considera- 
tion. While the museums might made of the greatest 
use in the training of the young, the activities of the 
youth might be employed in enriching the C(»llectjons. 
They must, of course, be under the Nupcrintcudeuce of 
district committees, and the district officer would be 
fj'roficio chairman of committee. Specimens of all the 
products of the district would be forwarded in duplicate 
or triplicate to the divisional miiscuin, and by it to the 
central musoum of the province, and thence to the Imperial 
Museuiu of Calcutta. Ikich speciiiiou would boar a certain 
registered niiniber permaueutly afiixed, vhich would bo 
the same in all museums when; the article was exhibited. 
Thus the Imperial Aluseum would have si)ecimens of all the 
important products of the empire, and each jn'ovincial, 
divisional, and district museum would have the specimens 
of its oAvn province, division, or district. It is also in 
contemplation that dujdicate Kpeeimens should be sent to 
the duel’ Ciirupean museiims, e.idi bearing the registered 
number which it bears in the place of its nativity. 

II will be seen that the ide.i is a large one, ami yet, if 
syslematically carried out under zealous supervision, it 
does not apj>ear that tl)erc should be any insuperable 
difficulty in the way of its realisation. It would be a work 
of some time, but if once the main hues of the scheme were 
prac.tically laid down, stc.idy and gnulual progress t<uvards 
completion might be secured by intelligent siiper- 
iutcudciicc. 

TRADE OF ASSAM. 

E learn that the total river-bunic trade of Assaju, for 
the year 1881-82, reached a value of Rs. 1,90,61,503 
for imports, and Ik 3,02,86,691 for exports The trade of 
the Brahmaputra Valley with Bengal and the trade of tho 
Surma V:illey contributed to these results in tho following 
proportions : — 

Imports. Exports. 

Re. R«. 

Brahmaputra Valley ... 97,4.3,704 2,20,21,1.36 

Surma Valley ... 98,17,889 1,30, 05, 555 

Compared with the results of the year 1880 81, tho 
trade of tho Bruhmaputra Valley \Yit.U Bengal shows an 
iucrease in value of Rs. 17,88,002 under imports, and u 
decrease of Rs. 3,57,540 under export.s. Tho iiioreaso in 
iu)})orts ocoinu chiefly under piece-goods (European), gram 
and pulse, rice and liquow. A more extensive demand is 
gvodnally springing np for i)ieco-good» of European manu- 


for 1880. As regai-ds the other articles of export, wc see 
tliat there is a considerable increase during tho year under 
report under rubber, and that the jute export has nearly 
doubled, while the export of lao has more than doubled. \ 
satisfactory increase also occurs in tho exports of silk. 

The trade of the Surma Valley shows an increase m 
value under imports and exports of Rs. 9,08,215 iiikI 
Rs. 7,91,246 respectively. The increase ocours chiefly 
under cotton piece-goods, the value of which carncll 
up-stream has risen by 9 per cent ; tobacco which shows 
an advaiKJe of 56 per cent over the imporiiS of 1880-81 ; salt, 
the increase in which exceeds 23 per cent; and oils, under 
which there is an increase of 113 per cent, and is a.scnbt'il 
to the more extended use of kerosine oil. The export tnulo 
shows an increase binder tea of 16,050 maunds, or l)*.i 
per cent, and under paddy tho exports amounted to lib 
j laklis of mmmds against 1,63,260 maunds. There is aKu 
ian increase of 5, 17,690 maunds in the exports of limr 
during the A^ar. The monopoly which formerly existed 111 
t.liis important business, has uoav been broken up by tin' 
local Administration, and the policy is stated to be :it 
I length bearing fruit in increased production and widL'r 
j imirkets. It appears that limestone was neV(T before 
(dieap as now ;it the marts on the Surma river, where it is 
deli v(3red from the fj Harries on the Khasi hills. IhJiuil' 
last limestone is said to have been sold at Rs. 135 per 
1,000 maunds. 

Some interesting information is given in the ropori 
regarding the coal-fields of Uppei* Assam, and we learn tlml 
those situated on the northeni face of tho Naga hills from 
tlie Deliiug cast of Makum, westwards to Dessai, are t" 
l)e<3oim' available as a store of force in the development 
and industrial i)rogi’css of the province. ‘ In the Alakuiu 
hills we see it stated that the coal-measures, in thickness 
and ijuality of coal, are among the first in the world, and 
are ])ractioally inexhaustible. It is also stated that tho 
coal in the neighbourhood of tlie Dikhu river in Sibsaugor, 
west (4* the Dehlng fields, may soon bo brought under 
[wofitablc working. The report goes on to say that “ on 
the side of Sylhot and Caohar there are, it is true, coal 
deposits in the JJhasi and Jaiutio, and possibly in the 
North (.'achav hills, while a fine field exists in the heai't 
of the Daro hills on the felomoswari river, up Avliich one of 
the projected lines of mil would be carried, but so much 
as is known of the Khasi hills coal, which is for the most 
part sitiiiUed in plaocs diflicuH of aocoss, and occurs in 
‘ p(»ckets ’ or hollows, with seams which rapidly die out, 
eacli pocket covering but small area, does not moke it 
probable that coal from this source could compete with 
the massiA^e, easily-worked, and almost inexhaustible 
coal-measures of Alakum, and as Raneoguiige coal can 
under-Bell that from (dierra at >Sylhet itself, there seems 
no reason why Makum coal, if conveyed across the hills, 
should not under-sell at tho some place coal from RanoO' 

FOREST ADMINISTRATION HYDERABAD. 

mHE rcporl. of forest admlaistratiou in tlie Hyderabad 
-A Assigued Districts for the year 1881-82 shows that good 
progress was made diiriug the period iu re-olassifring 
the dietrict forests. Tho forest woa of tho proTinoo stood 
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4,424 square miles on tlie Slat March 18S2, or an 
iBcreaso of 168 square miles over the total area of the 
preceding yeai’. The changes which occurred during the 
yflfti' under notice are exhibited as follows : — 


Akka in Squark MlLEfl. 


PMOBIPTION. 

, Oiilst 
lAprlliesi. 

Added 

during 

year. 

[Excluded 1 
during 
year. 

On Slut 
March 

blHtiict ttewrvw 

Uuroterves 

m 

m 

2,870 

126 

6 

260 

*126 i 

100 1 

1,060 

m 

n,8:io 

Total 

4,2fi6" 

m 

22.1 1 

4,421 


Tho transfer of 126 square miles from tho district reserves 
to the State reserves, and the addition of 260 square 
miles to the district unreserves, wore the chief modifications 
(luring the year. We observe that the demarcation of the 
State reserves is stated to be almost complete now. 

There were 369 prosecutions for broaches of forest rules 
during the year, of which 309 resulted in convictions. It 
is said that new rules have been drawn up for the province, 
iukI that the Forest Act of 1878 will no longer apjdy to the 
Borars when they have been once inti^odnced. Compared I 
with tho preceding year, the results of fire /protection 
during 1881-82 have not been so successful. Tlie area 
attempted to bo protected wuis 599, 30d acres, wdiilc tho 
jirea actually protected was 552,931, resulting therefore 
in n fixiluro of 46,373 acres. Wo see it stated, however, 
that tho injury caused by fires was not very great. In 
four cases, they were caused by lightning, while in nine, 
they were tho work of incendiaries. Tho Conservator 
of Forests brings to notice, ns one of the effects of fire 
coriHervancy, the enormous increase 'a insects — an evil 
wliich, it is said, ia beginning to bo felt move and more 
every year. Among the insoots, ho mentions a caterpillar, 
^\hich, in tho first break of the rains, especially if it is u • 
long one, attacks the teak tree in swarms, leaving it almost j 
liave of foliage, and thus checking its gi'owtli to n serious 
extent, Teak seedlings, too, it is remarked, suffer groat | 
injury from an insect wliicli buries its eggs in the latest j 
i^rowth. On the production of the Invvte, large exerescences 
'MV raised, aud tho loading slioots ultimately killed. 

Tiie fmancial results of the year have not, it appears, 
been very favourable, and the State aud district roservc.s 
both show a decrease in tho revenue. The receipts of the 
yt'ar have amounted to Us. 2,33,815, or a falling off of 
lis. 32,741 compared with the revenuo of the preceding 
year, while the expenditure, which has boon Us. 1,51,693, 
sliows an increase of Rs. 22,724 over tho charges of 
1881'82. The decrease in revenue c«f the year is due to a 
falling off of Us. 8,103 in tho sale of timber of Us. 4,280 in 
the sale of bamboos, and of lls. 22,437 in the sale of grass 
aud grazing fees. 

COTTON IN BOMBAY. 


M U. PRITCHARD’S report, on cotton for the Bombay 
presidency, for the official year 1881*82, has earned 
tho thanks of the Local Covernmout for the interesting and 
valuable information which is supplied in it. d’he cultivation 
of cotton is extending very satisfactorily in that presideiu'y, 
as will bo seen from tho following figures. The area sow n 
with cotton during tho year is shown as 4,811,1 tf» acres as 
against 4,193,154 acres in 1880-81, while tho estimati'd 
oiittiirn has risen from 1,929,772 cwts. in 1880-81 to 
-^578,55^) cwts. in 1881-12. Although these figures may 
bo capable of improvement, the Local (mvcvumcut thinks 
that they may be safely taken to prove tlmt cotton cultiva- 
tion is making great progress. Tho increase in the area 
is most apparent in the central division and 
particularly in Khandoah, where more than one-third of the 
wliolSSjtton produce of the presidency (exclusive of native 
states) w^os growm H|fe wo observe that a much l.arger j 
area was devoted to cotton than in the previous y’^eai-, ^ 
because the prices of food-grains had fallen low. Dharwar, . 
Khalodgi, Hyderabad, and Kattiaw ar all show good increases j 
in the area sown daring the year. The average yield per j 
of land sown with cotton, compared with tlic results I 


of the previous year are given as follows, for the several 
divisions of the presidency 



18B0-8L 

1881-82. 


tbs. 


Northern Division 

61 

72 

Central „ 

. 20 

53 

Southern „ 

29 

38 

Sind 

205 

155 

Native States, Nor thorn Group . 

. 70 

72 

„ Southern Group . 

. OS 

30 

Total 

.. 52 

CO 


The total estimated value of the cotton crop raised in 
the Bombay presidency during tho year under reviexv is 
shown as Rs. 5,49,18,356, against 4 crores, the value of the 
preceding yeax’^s crop. The average retail pi'icos of cotton 
ruling in tho different districts during tho year varied from 
Rs. 11-4 per maund (Indian) in Surat, to Us. 23 jier rnannd 
in Broach, while tlie wholesale prices ranged from Us. 9 per 
maund in Surat to Rs 19-3-7 per maiiiid in Poona. Wo 
observe it stated that 90 per cent of tho total prodiudion 
of cotton was indigenous cotton and the remaining 10 p(.'r 
cent exotic. Tiie latter variety is chiefly grown in tiu^ 
Khandesh aud Dharwar districts, where there has been an 
increase over tho preceding year both in the acreage sown 
with exotic cotton and in the aggregate outturn. Tlie 
production of tho year of this variety amounted to 282,266 
cw^ts., or an increase of 104,298 cw'ts. over tho outturn of 
tho previous year. Although a good deal is being done to 
induce cultivators to give up the cultivation of tho inferior 
indigenous variety of cotton in Khandesh and to take to 
the exotic variety, we see it remarked that as the Deshi 
variety — one of the inferior indigenous kinds — requires 
less rain than tho exotic, people ni'c induced in seasons 
of insufficient rain to favour tho cultivatioa of the former 
in jn^efercnco to tJiat of the latter. The produce ])0V acre 
of exotic cotton in the distrioi in which it is grown 
varied from 19 lb to 104 lb. 

The cotton trade is reported to have been anu.suRlly brisk 
during tho year. The total (piautity of cotton imjiorted 
into Bombay by sea aud rail w^as 6,325,618 cwts. as against 
1,279,535 cwt.s. in the previous your : while tho exports 
from Bombay aud liic jiorts of Kurrachee ami Karwar were 
5,162,851 cwts., or an inci ease of 2,31 9,929 cwts. over tlio 
expm’ts of 188U-8J. Of the import.s by sea into Bombay, 
w’liich amounted to 1,902,201 ewts., w’u find that 43,764 
I cw’ts. came from Persia, 30,880 cwts. from Madras, 63,619 
I cwts. from Sind, 710,876 cwts. from British ports in Koiikan 
aud (Inzorat, 152,231 cwts. from (hitoli, 929,937 cwts. from 
Kattiawar, aud 23,085 from foreign Konkan ; wliile 
qmxutitic.s, varying from 3 to 1,600 cwts., w'cre also import- 
ed from certain native states, aud from Bengal, Buvmah, 
(loa, Dili, Muscat, Suez, Houg-Kong, Genoa, and Venice. 
Of the imports by mil— 4,364,4 14 cwts., the Bombay, 
Baroda aud Goutral India Railway lirought into Bombay 
1,266,920 cwts., aud the Great Indian Peniirsuhi Railway 
3,096,524 ew’ts. 

The export trade with the United Kingdom, Belgium, 
Greece, Austria, Russia, Italy, aud China show^s a great 
improvcineut over that of tho previoii.s year, while tho 
exports to Germany, Franco, Holland, and Spain have 
fallen offi somewdiat. T'he countries which took the largest 
ijuantitios during tho year xvero — 


Uintt'<l Kingdom 

1880-81. 

Gw in. 

... 1,032,098 

1881-82. 

CwU 

2,902,166 

iielgium 

62,975 

224,685 

Greece 

1,750 

7,210 

AuBtri.'i 

... 507,094 

13,750 

000,(538 

Rihssia 

16,115 

J tal y 

... 558,743 

780,868 

Gliina 

... 1:10,932 

186,983 


III regard to tlio trade xvith the United Kingdom during 
the year, it is remarked that tho exports w^erc the largest 
recorded for many years pftst, being V017 little les.s tliun 
the aggi-cgate of the exports to tho same country in the 
past throe ^cara. Tho increase, it Is said, is partly due to 
the disturbed state of Kgypt, which caused a heavy falling 
oft* in the exports from, that country to tho United 
Kingdom, and partly to the abundance of the Indian crop 
and tho consequent fall in the market rates. The report 
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gay* “ that the a^)?regate value of Indian cotton imposed 
into the United Kingdom during 1882 was 86 per cent 
higher than the value of the average annual imports of 
similar cotton daring the last five years j and represents 
24 percent of the total value of all cotton imports during 
the same period. ’ Tho report goes on to say that ** the 
prices for cotton ruling in the Liverpool mar hot in 1881-82 
were slightly better for the Hinghunghat, Dlmrwar, and 
Kiunta varieties than in the preceding year, and compared 
favoural»)y with the pneos ruling for the same varieties in 
the boinbay market, which were somewhat lower than the 
average of the preceding year. Broach and Dhollern. cotton 
roniinimded the same avenge prices in Liverpool in 1881-82 
as in the previous year, thougli these varieties were quoted 
at a somewhat lower figure in the Bombay market than in 
the previous year. Neither market wiis (piite as firm for 
Ainroati and *Sind cotton as in the preceding year, the 
quotations for 1881-82 being below those for 1880-81.’^ 

There were 49 cotton mills working and in course of 
construction in tho Bombay presuloncy at the end of 
June 1882, against 42 in the previous yeni-. The inilis, 
it is said, find employment for upwards of 37,000 souls, 
and machine spinning and weaving is one of the most 
thriving industries in the presidency. Tho number of 
cotton presses working in 1881-82 w^as 247, of whiob 90 
w’ero worked by steam powder and 157 by manual labour. 
Tho number of bales pressed by tho cotton presses in work 
in the town and island of Bombay amounted to 500,271, 
against 359,724 in 1880-81. 

In regard to certain remarks whicli Mr. Pritcbai’d makes, 
to tho effect that adulteration of cotton is increasing since 
the repeal of the Cotton Frauds Act, the Bombay Govoru- 
ment observes that “the repeal of the special Act for the 
prevention of cotton frauds W'as forced upon Government, 
us its enactment had been demanded by wdiat was under- 
stood to be a general consensus of mercantile opinion, and 
Qovenimeut cannot be expected to ro-consider the (juestion 
except on the strongest proof that tlic repeal of the Act has 
led to frauds so extensive that, in tlie public interest, 
renew^ed iiitcrferenco is licccssary and is demanded by the 
general opinion of the mercantile body interested in tho 
question ; but a question of such vital importance to the 
trade of the presidency wull not bo considered closed, while 
there is room for any doubt whether the mercantile com- 
munity was right in pressing for a repeal of the Act.” 


COTTON IN IIYBEBABAl). 


T he cotton report of tho Hyderabad assigned districts 
for the year 1881-82 shows that tho area under cotton 
cultivation has risen from 1,767,851 acres in 1873-74 to 
2,189,688 acres in the year under report, C'ompared with 
the results of 1880-81, the area in 1881-82 sliows an 
increase of 433,742 acres. Tho great falling off in the area 
of tho preceding year is, how^over, explained by the fact 
that the fields had to bo re-sown two or three times, and 
even then they are stated to have sometimes failed, owing 
to the light rainfall at the beginning of the monsoon. The 
area of 1881-82 is distributed in tho following proportion 
betw^een each district ; — 

Acres. 


Amraoti 

Akola 

Eiliehpore 

Booldttua 

Woou 

Basim 


489,917 
590,107 
258,520 
314, U14 
297,654 
247,876 


cotton diitriots varied from Boera In Basim to 39 seors in 
HVoon. The total preniuotion of the year in uncleaned 
potton is shown os 5,637,652 maunds, and the total outturn 
of cleaned cotton as 1,40;'. 4l 3 maunds» The local adminig, 
tration is, however, inclined to think tliat the production of 
cotton has been under-estimated. Tho total exports of the 
year by road and rail amounted to 1,572,052 mauuds, mni 
tho total imports were 56,844 maunds. Of the total 
e^tports, Bombay took 315,940 boles of ewt, the North* 
Western Provinces 4,083 bales, and the Central Provincefi 
3,214 bales. The stations from which cotton chiefly 
exported during the year wero Amraoti, Mum^apore 
Akola, Shegaon, Khangaon, and Malkapore, the exports from 
these places amounting to 323,3^7 bales. The average 
ruling price of cotton vorftd from Ks. 15-5-0 to Es, 18-b-o 
per maund of 40 seers. The average rate prevailing duiiu^ 
tho yeoi* w as about Rs. 17 per mound. It is remarked tlnu 
it has not been possible to aBoertain to what extent tlii* 
villagors seU their cotton at the large markets, and to wLut 
extent they dispose of it to village buyers. It is believed, 
however, that tlie latter course is being more and more 
adopted every year. 

The cost of cultivation, including rent, is estimated to 
be about Rs. 4-8-8 per acre, and the total value of cotton, 
including seed, to be Rs. 19-8-8, thus leaving a net profit 
ofRs. 15 per acre to the cultivator. 

Tho imports of rubber only amounted to 959 maiiurb 
against 1,228 maunds brought dowm in 1880-81, and 
w'as valued at about Ra. 40 per maund, The hillmen 
are said to have nearly exhausted the supply by reckless 
tapping of trees. The trade with Muniporo has fallen oil' 
considerably during the year under notice, Tho imports 
reached a value of Rs. 28,812, against Rs. 26,110 iu 
1880-81, while tho value of the exports was only Rs. 33,951, 
against Rs. 1,26,038 in 1880-81. The decrease in tin 
exports occurs almost entirely under cotton pieee-gfHKh 
(European) and cottcfli twist. The falling off in the tlo- 
maud is, it is believed, due to the fact that tho large 
quantities of cotton goods and twist wdiich were exported 
during 1880-81, must have also have been deemed sullicieiif 
for the requireraeuls of 1881-82. It appears that the 
Aluuipooris, in order to save the cost of conveyance, which, 
owing to w^ant of proper roads, is not small, take largo 
quantities of articles at a time, and keep them in store fur 
future use. 

We observe that sixteen steam cotton presses were at 
work during tho year, tho number of bales turned out by 
each press being as follow^s : — 

Volkart United Press Go., Ld. 

Mofussil Company, Limited 
Now Burar Company, Limited 
Harvey and SaljapiVtliee 
West Patent Press Company 
Mofussil Company 
New East India Company 
Akola Press Company 
ITarvey and Salmpathee 
French Press 

Graham and C/Ompany’s Press 
Mofussil Company’s Press 
New Berar (Company’s Press 
Hidyert’s Hydraulic Presu 
Ralli Brothers’ Press 
New Berar Company, Limited 


Bales. 
... 25,931 

... 21,109 

... 22,133 

... 11,434 

... 13,468 

- 1 26,611 
V.*. 16,066 

... 4,000 

... 25,903 
... 14,323 

... 23,127 
... 16,301 

... 20,864 
... 30,000 
... 7,643 


EDITORIAL NOTES. 


The proportion which the area under cotton bore to the 
total area under crop in each district is given as follows : — 


Ami-aoti 
Akola 
Eiliehpore 


34-2 

44-4 

41*7 


Booldana 
Woon 
Basiui 


26’3 

28*9 

230 


Of the different varieties of cotton cultivated in the pro- 
vinces, wc find tlie ordinary Oani occupying an area of 
1,483,80.3 acres, the ordinary^ur/ an area of 673,408 acres, 
the Khandmh cotton an area of 17,743, American cotton 
an area of 13,592 acres, and Hiiigunghat cotton an area of 
142 acres. The quality of the crop is reported to have 
been above the average, while the quantity \vas alao ordi- 
narily large. The averago out-tUi’u per acre for the six 


T he Government of Madi*as has recently published a re- 
port of the visit of a party of ryots from Villupuram 
in South Arcot to the Government Agricultural Farm 
at Saidapet, wliich is very iuteresting, as illustrating the 
improHsion derived by the ryots from a personal observation 
of tlie working of the different kinds of ploughs* the 
various kinds of machinery, and after a careful iaspCjtion 
I of the several exfierimcutal crops the farm. Of 

j the several ploughs which were trien before the visitors, 
they fancied three kinds, m., the Ransom wooden stilted 
(one stilt), tho improved country plough wooden stilted, 
Mid tlie Swedish plough (quo stilt), aud cousidor thut tho 


June 1, 18ff3. 


THE INDIAN AdfRICULTUBTST, 


205 


Iftst named works much better than tlie one of the same 
class that has double stilts. They have asked to bo suppliec 
with a specimen of each of the three ploughs referred to. 
together with a light drag harrow which was shown them, 
and which they are anxious to try. It is their iuteutioi 
to have a number of ploughs manufactured of the throi 
specimens which have most pleased them ; these will h 
mada^f country wood and iron, and turned out by ihci 
owtl'^rlllftga artisans. Of other agricultural implements, 
the ryots have expressed a wish to be supplied with two 
‘'breaking machines of ground-nut cakes.” 

Amongst the livo-atook of the form, a good bred ram, 
with the longest tail and big head, has been asked for by 
some of the party for purposes of breeding. Othei*8 have 
taken a fancy to a Kony oow^ and a bull brought forth by 
it, and it is perhaps likely that they may bo sold to th 
lyots wishing to have them. As regards the exporiineutal 
crops on the farm, wo observe that a quantity of guinea 
grass, which was shown to the ryots as being fit fodder for 
cows, has been asked for with the view of i)lanting them in 
reserved tracts of their holdings. A number of trees of the 
manilla hemp is also to be supplied for purposes of experi- 
mental cultivation. A crop of the New Orleans cotton, which 
was inspected by the party, has also taken the fancy of 
some of the men, and they have asked for seed in view to 
try its cultivation in Villupuram. ^ water lift, drawm by 
a single bullock, was fancied by two of the party, and 
they wish to have it manufactured of country wood by the 
aid of a skilled person to be deputed from the farm to Villn- 
j)uram. The ryots, it is said, wero also anxious to try the 
cultivation of Chinese sugar-cane and the amber sugar-cane, i 
Some of them ai’o of opinion that these two varieties, more * 
or loss resembling a cholum crop, will bo best suited for 
cultivation in South Arcot soils* although others are 
doubtful on the point. The following were selected by the 
ryots from the botanical portion of the farm, as the most 
fitting objects for trial in Villupuram : — 



TrEF.9. 

■ 

1. 

Eucalyptus bicolor. 


2. 

3. 

Do. vostiata. 

Do. sidroplilio. 


4. 

Do. gonioalyt. 


f). 

PandanuK odoratissimus. 

1 

fi. 

Acacia proalanthcra. 

7. 

Mahogani. 


8. 

Auogeissus acuminatus. 



Flowek Kin os. 


1. Bougainvillem spectabilia. 

2. rorana volubilia. « 

The Madras (lovernmciit, in its remarks on t ho repi»rt 
of the visit, trust that this will induce others to come ami 
see what the farm is doing, and to adopt its improved 
methods and accumulated experience, to their own and the 
country's very groat advantage. 


Professor Comstock says the most Kalistaciory riMnc<ly for 
scale insects is concentrated lye, one pound to one gallon 
of water. It does not injure the fruit buds, and most 
effectually destroys the scale insect. Whale-oil soaf and 
sulphur mixture is a good remedy in summer, in the 
proportion of one pound of soap to one gallon of w'ater. 
The application of the remedy tti small trees in an easy 
matter. For large trees a bamboo rod tea feet long, with 
spray-tip nozzle, has proved of great value. Tliis rod mriv br 
attached to a force-pump. Infighting scale insects on shrub- 
and trees all efforts to destroy them by poisonous fumes and by 
powdered substances have proved unsucccasful. PyretluMim has 
done more hai-m than good by killing useful parasites in large 
Jiunibers, with no appreciable effect on the scales. 


At ihe la«i meeting of the North Auiericaii Dee AHs-K i.itwii, 

a committee wa« Hjipoiotetl to gather Nla(i«Ufs. It i"l"'li'-'ei 
that full statistics as to the number of colonies i>r liee« aii.l 
thspi'oduct from them will surprise evor>b<^y,auJ lead apicul- 
ture to be better appreciated «• one of the important mduslries 
of die eouDtry. 


From a paper upon “ Breetls of Sheep and their Origin,” 
read before the State Wool Growers’ Association, by the Hon. 
Robert Mitchell, of Princeton, Ind., we gather that the 
original importation of merino sheep into the United State, s 
fi'om Spain, includial all the moat prominent Cabanas of that 
country. But, as a general lUiiig, the different faiiulies, even 
when preserve<l pure from foreign admixtures, were evened 
promiscuously with each otht*r. The Saxon, French ami 
Silesian merinos wore of later importation. Of the original 
Spanish stock but two are now rqireseuted by distinct families, 
namely, the iufantado a\ul the pauUr. These sheep, originally 
imported by Colonel David Humphreys, of Connecticut, have 
been preserved pure to the present day. They ar*^ a fourth, if 
not a third, heavier than their Spanish aiicestoi's, and arc the 
largest family of American merino.s. It may not be out of 
place hero to give a short liistoiy of how (he first Spanish sheep 
were brought ijito the Unitoil States. The following is from 
the pen of Mr. William Jarvis : — 

“ In 1801 , General Humphrey, being then minister pleni}xHen-* 
tiary at the court of Spain, purchased 200 of those 8hc('[> in tliat 
country and shipped them for their place of dcstinatioii. They 
amved in the spring of 1802. It seems to have been a custom 
at the Spanish court, when a foreign minisler was recalled, on 
taking leave, a present w»a^ made to him of five or ten bars of 
gold, each bar weighing a pound, or thereabouts. But, {vs I lie 
law of his own country forbids any minister taking pre.sciits 
from a foreign government, he declined this overture, and 
suggested to the Sf)aiiish minister that royal license bo grant- 
ed to tiike out of the kingdom 200 merino .sheep, which would 
be a great gratiliciition to him. This the Spanish niiuLster stato<l 
could not be done, but iutenioted to the general that if he 
wished to take them out, no obstruction should be thrown 
ri his way. The sheep ere acconiiugly procured and 
forwarded.” 

Altuoitgh great efibrts have been made, says the Fitrmers^ 
during the past few jears to iucrciine the supply of cattle 
foi market, and large amounts of capital have been invested in 
'anches, and stock cattle in the South-west, North-wo.st, and far 
West, extending from Texas to Oregon, from which wo are already 
receiving liberal returns in the Hhaj>e of fiit beef cattle, many 
f which compare well with tlir grain-fed stoe.k of the older 
•States, the demand has responded so closely to the increased 
iupply, that there is often cause for complaint in regard to the 
•arcity of doHii.dde stock with which to supply the domaud. 
ruis K«;.iivity of fat cattle is largely attrilmtiiblc to the rajiid 
growth of the population of the eo«nitry, in couimcUon with the 
vvonderbil dcvelo]>mcut of our foreign export trade in dressed 
>oof and live cattle «luring the past few years. The business 
•f canning fresh beef, which "was acarccly known ;i deCiide aiiice* 
s now a prominent factor in the cattle market, the takings ])y 
Chicago c.i liners being e.stimatc«l 4,000 to 0,000 head per week, 
riie good.s thus put np find their w.ay to all the leading countries 
»f Europe- They also constitute llie chief article of meat used 
II tlie far Western and South-we.stern minin'; camps, where it 
.vould bo impracticable to luimlle fresh beef, even if it 
:ouhl be bad, and in many localities il would be imp<j«sible 
o obtain it. The mining camps of old Mexico are also 
argely 8up[)lio<l with canned meats from CHiicago and other 
aties. (.banned beef is lUjmlly siif>erj*eding the sjilt junk which 
or ages has been a loading factor in vessel supplies. It will 
horefore be seen that the stcjulily increasing outlets ftjv fiesh 
leef promise to keep pace a\ itii the production, heiicc there is 
ittle cause to fear that the efforts now being made to in- 
reaso the supply of beef will, in the near future, over-atock Uio 
narket to such an cx(-out as to cause prices to diop to figures 
hat will not only, as some predict, render thebuaiueas of raising 
ijeef cattle iinpvofitablo but involve those wlio engage in it, in 
financial ruin. 

Tub island of dersey, •iuiviug a tnirfaoe of seven miles each 
w.iy, keeps 12,iX)0 cows. The breeding of cowe kis made tht i0 
iiuid very fertile a« animals arc kept in stables all the year 
«ycry varticlr oc tUj maaur^ k Xii wiitlfV they 
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are largely fe<l on i^arsnips, vrhkh baa probably helped to 
develop lUe butter su]H'riofity of tliia breed of cattle. 


Mu d T. A Li.E.v, of Omaha, has presented some large figures 

ah to tliH atlle-r.)i^-iug CMpacity of Nebraska, It appeal's that 
dtirini^ p.wl >var DO, 000 stwevs had lieen shipped East from 
tlioro, and that Mier^ were now tlOO, 000 head of cattle grazing in 
thy west, ora ]>:n t af the State. He estimates that the lauds west 
of Ilia Miiv^ouri river would support 5,000,000 cattle and 
10,000,000 sheep, and supply foi shipment yearly OnOjOOO cattle, 
1 ,500,000 sheep, and 50,000,000 pounds of wool. Ho stated that 
tlic expense of raising a l,200“j>ound steer wevs $6, and that the 
entire cost of the animal delivered in Chicago was $11. 

Mk. Hufjir Clemjsnts, writing on the cost of cultivation in 
Efigland, says : — From the average cost of the various items 
making up the total cost of the production of the several crops 
raised, wliicli 1 have calculated, it will be fouud that the 
expense incurred in tho cultivation of the land is exces- 
sive in many parts of tho country, and does not produce an 
extra return at all proportionate with the increased expenditure. 
In England the average cost per acre for gross rent for the 
growth of wheat is about £l 18s. 7cl, ; for seed, 145. 7cL ; for 
manure, iJl 145. Sd. ; for cultivation by hand or steam power, 
inchnJing harvesting, £'2 3i. ; for labour, including thrashing 
and marketing, 175. 8t/. ; and for sinnlrie.s, including trmlesmen’s 
bills, &c., 45. 5d. — making a total of nearly £7 135. 

In Lincolnshire, farmers can a]')ply 30.'». >vortli of manure per 
acre, and rais(‘ wheat at a cost of £7 2s. lOd., including charge 
for intcj'est at 7J jier cent. : in north-west Suffolk the samo can 
bo done for £0 125. 3d. ; at Darlington, Yorks, for £0 7d. ; 

and the fallow crop in lliiutingdon costs £7 D. llrf., while that 
at Darlington amount tt) i!l() l5. 2d. : but tin’s latter e.stimate 
migid. economically be reduced by 205. on ploughing and 
liai rowiiig, 1.55. on maimiv, and 5>;. on gross rent, bringing tho 
hum flown to i,‘8 l,s\ Hd. Taking £7 a.s the fair charge 
for the cultivation of wheat in rotation, I find that tlia 
small propin'tioiiate amount of fallow wlieat should only 
raise that average to £7 12>*. (y/., wdiich is virtually equal 
to the sum of £7 125. 10c/., tlic average obtained from 
the actual cost incurreil in every part of the country. At 
Wood bridge, in Suffolk, the cost is iJlO 7s. on a mixed soil, auji 
only £7 7>s. on heavy land, tliere being £3 more manure applied 
in tho former case, iis well as 55, more for seed, and nearly 
double for lal)our, including tluit of thrashing and marketing 
At Reigde, in Surrey, £li <1*. <h/. is spent per acre in the 
production of fallow wheat on ci.i; Kind, being £6 135. 8d. above 
the geneml average, £4 being readily .accounted for by e.xcesses 
of at least £2 7s, in manure, 175. in cultivation, inehidiug 
harvesting, and IGs. in gims rent, XlO 6s. 6d. being atujde for 
the production of wheat on tho soil referred to. i 

The average cost of tin- prcMluction of barley per acn^e is al>ont 
.£(1, made up of ;£l IGs. 7d. for rent, iindudi ng rates and taxes, 
125. Ill/, for seed, los. 9c/. for manure, £l Ids. 7d. for cultivation, I 
IGs. 3d, for labour, and 4.5. for sundries. But I consider this 1 
average about £1 too high, there being no additional return 
at all equivalent to the increased expense. In Durham a gootl 
de.'d i>[ barley is raised at from £3 125. to £4 I2s, pei* .acre ; iu 
A^ork, from £4 to £f) ; in Butland, from £4 105, to £r> ; in 
Lincoln, from £4 to £0 ; iu Hants and Dorset, from £3 105, to 
£4 105. ; but in many parts of Yorks, Lincoln, the otlier eastern 
and southern counties of England, the cost mounts up to £0, 
£7, and £8, and in some cases to nonrly £9, the average charge 
in Kent being about £8 35. 4d. per acre. The average spent iu 
manure per acre is almit l.i5, 9c/., but wo liave in some 

cases in Durham, 305. ami 505. ; in Yorks from 20s, to GOs. ; 
in Lincoln, from 205. up to even 805. ; In Wilts, 155. to 205, ; in 
Kent, from 2os to 405. ; in Hants, 205. ; in Devon, 26s. to 405. ; 
mid in Cornwall, from lOs. to 60s. There seems to be great extra- 
vagance in manuring for barley, and a.s far as this crop is cou- 
cenied, the results, as sliown in the yieltl, are nol SO apparelifc 
as might be expected, for it often happens that the produce is as^ 
much, if nol more, without the misapplication of manure. The; 
manure may be and doubtless is often, beneficial to succeeding 
crops, and in keeping up the efficiency of the soil : but from an ex-» 


amination of the table given, it would appear that a large expendi, 
ture on manuring for barlevie not justified by the results. There 
is little or no application of miinnre to barley taken after tumipe, 
but there usually is when following a wheat crop. On a farm iu 
Lincolnshire £1 lOs. is spent in manuring after turnips, and £4 
after wheat. Again, the amount spent in cultivation and labour 
might in many Instances be reduced from IO 5 , to 205., and even 
£2 per acre without seriously impairing the result. 

The average cost for tlie production of an acre of oats^ijiflaiido 
up of £1 145. 2d. for rent, rates, and taxes, 125., 9d. for se^, 

6d. for manure, 315. 2cL for cultivation by )uiud or steam power, 
including haiwesting, 14a 9d. for labour, including thrashing and 
marketing, and 4*. 3d. for sundries — giving a total of £5 135. 6d. 
With regard to the table for oats, much the same may be said 
os to the extra expenditure incurred iu raising the crop as in the 
case of barley. 


Grain Export from New York.-— The gi’ain export from New 
York during the year 1882, the returns of which have been pub- 
lished, present some remarkable features. The steady decliuo 
of shipment by sailing vessels iu the last few years is mont 
noticeable. In 1880 the exports by sail were 63,376,000 bushels, 
by steam 49,996,000 bushels. In 1881 the export by sail were 
19,007,000 bushels, by steam 63,652,000 bushels. In 1081 the 
Amoricau wheat and corn crops were both short, and as a conse- 
quence, the exports of 1882 were thereby materially aflfectecl. 
Tho sale shipments for that year were 6,284,289 bushels, while 
those by steam were 39,878,449 bushels. After )nakiug duo 
allowance for the shortage of 1881 iu its effects on the exports 
of 1882, the conclusion is evident that steam will expel the 
siviliug vessels from tho grain trade. Another important fact to 
lie not-ed is, that not a sifigle bushel of grain was shipped to 
Europe from New York during tho year 1882 in a vessel under 
tho Americjui flag. Out of a total of 40,162,738 bushels, 
26, (>91,840 were shipped in English vessels in 1882. 


Tur exjiorts of wheat, and wlieat iu flour, from all American 
portfa to foreign countries, from Sept. 1, 1882, to March 31, 1883, 
incIuKive, being the first seven months tho export year of 
1882-83 (crop year), aggregated 92,740,000 bushels, au average 
of 13, 248, .071 bushels })er mouth. The same ratio for the re- 
maiuing five months ending Aug. 31 would give au average for 
the year of 158,982,852, bushels. It is more than likel3% how- 
ever, that the exjiorU will average much higher during the last 
five months of the year, as such is usually the ease, especially 
ill 3'eai-s when, jus is now the ctise, the estimates place the grow- 
ing crops of Europe as likelyTo fall below the usual average, as 
millers and dealers there Uike the tiuiely precjiutiou to securo 
good supplies in advance. 


PiioiKssoR W. A. Henrv, of the University of Wisconsin, has 
mjvdi* the following report on a sample of sorghum sugar 
submitted to him : — 




PWyX V.CVIJLO 


j-iic sample ^ 

the expcriiuental fanuiii 1882. The data of the largest plat 
cane mads into sugjir this year, is as follows ; — 

Ai’oa of plat ... ... ... 3 3-6 acres. 

Weight of stripped cane ... 75,262 pounds. 

Ter cent of cane sugar in juice ... 9*89 

Per cent of glucose in juice ... ... 3*95 


of 


Amount of sugar sejiarated : 

First crystallization ... ... 2116^ pouiids. 

Eocornl trystjillization ... ... 830 

Total amount of sugar ... ... 2,8464 pounds. 

Syrup drained from the sugar, 315 gallons. 

Seed obtained, 76 bushels of 51 ponnds-each. 

The cost of manufacturing the unrefined sugai^ Was, for all 
expenses, including the cost of the calle, b?!f excepting tlie pay 
of the chemist in charge, 44 cents f>er pound. The Viilue of tlie 
cane seed is not taken inlio account in the above estimate. 

As the means of refining were very imperfect, the samples 
seat out vary gi’oatly iu color ; some are nearly equal to light 
Yellow C ” in color, and oppeoiraiice, while most ore brow« in 
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color being but little auperior to the unrefined as first manufao- 

tureih 

Detaile of the experiinente wiD appear in the Second Annual 
Beport on Amber Cane and the Ensilage of Fodders, liow in the 
hands of the State printer, 

W. A. Henrv, Professor of Agiiculture. 

Maokus Swenson, Chemist. 

University of Wisconsin, 

^^laddison, Wis., Mar. 17, 1883. 

The Farallone Islands, says a« American contemporai y, are 
about thiHy miles from the mouth of San Francisco Bay, and 
they are the home of innumerable sea-fowls. When San Fran- 
cisco first began to be a city its constant cry was for eggs. To 
supply the lack of eggs the project of stealing those of the gulls 
and the muhi’s of Idle Farallone Islands was undertaken, and it 
proved successful, and has ever since proved successful aud been 
maintained. The birds are too plenty to count or to estimate, 
as may be inferred from the fact that the egg gatherers bring 
in often, or used to gather 500 dozen in a day ; and a great 
many of the nests are inaccessible, a great many othei-s de- 
vastated by the rivalry of the birds themselv’cs, aud, of course, 
a large part of the birds at one time are not hvying. The egg 
season is from May to August, and if even 400 dozen is the 
rule, the harvest would be pretty near 500,000 eggH. The quar- 
relling between the gulls aud muhrs leatls to the Iosh of a good 
many muhrs’ eggs, which the gulls at every chance destroy. 
The egg business is conducted by a company which Iuih the 
right. It pays egg gatherers five cents a dozen, aud sella them 
in San Francisco at a considerable advance. 

The annual report of beef aud pork packing in Chicago 
shows the number of cattle slaughtered, for the year ending 
with February 1883, to Lave been 774,528 head, of which 
351,053 were taken by city butchei-s and packers, and 420,528 
for shipment to Ejistern aud European markets as dressed beef. 
It was only in 1874 that the fiiTit experiment was made of ahi]»- 
piiig fresh beef to the soa-board in refrigerator ciirs, and the sue* 
cess that has attended the eilbrt is shown by the above, but 
rapid as has been its growth, it is liclieved safe to say that it 
will show even faster strides in the future, as the most exten- 
sive preparations are being made fur its expansion. The firm of 
Armour and Company have recently contracted for the construc- 
tion of over 8000,000 wmth of ref rigator car.s, to be used ex- 
pressly for their business, and the time is nut distant when very 
few live cattle will be sent East for beef. 

On the subject of English wheat imports the Surtk British 
Agricxiltui*iit says : — Statistics relating to our wheat imports 
for last year show that no fewer than 1,180,578 
quarters came from the United States. Kussia, which used to 
occupy the first place as regards our foreign supjdy, came next 
with 3,233,238 quartei’s. In the former case there w^as a great 
increase in the imports over previous years, and in the cjise of 
Russia a considerable reduction. India hist yeai* sent us an im- 
port of 1,^78,078 quarters \ Germany, 719,681 quarters j^Caiia- 
da, 626,460 ; Australasia, 577,530 ; Chili, 386,484 ; Turkey, 
122,836 ; Roumania, 45,404 ; Egypt, 40,801 ; Fi-auce, 1,721 ; and 
from various other countries there came a total of 45,404 
quarters. The entire aggregate of the w’heat imports, includ- 
ing flour reckoned os wheat, was 19,044,219 quai’tera of 480 lb. 
each. For the year 1881 the imporUition was only 16,860,084 
quarters. The value of the combined flour and wheat imports 
for 1882 was ^44,869, 032, as corapaied with i:40,672,011 for 
1881. The arrivals of wheat from Russia at the port of Lon- 
doi^ in 1882 were larger tlian those from any other country, 
r^ia^ing 824,603 quarters, India occupied the second position 
at this port, and t^lUnited States the third, many of the car- 
goes from the latter country going, of course, to Liverpool and 
thf northern ports. The large sujqdies which unox[>ectedly ar- 
rived from Russia aud India had the effect of keej)iiig down 
the prices, and of forciiig the hands of the holders of grain in 
the United States. 


PftOPEfwoit Wam.ace, of Oirenoester College, in letter on 
the making of silos says : — Silos are usually holes sunk in the 
ground, lined with a concrete bottom, 6 inches to 1 foot thick, 
and wall 18 inches and 2 feet thick, of concrete <ir of brick »3r 
stone faced with cement, made ]»erfectly air and waior* tight, 
and well drninetl underneath. They are altogether .sunk 
half sunk. In the l.d tej- e.ise the eai'th from the insiile ih pack- 
ed up against the outside of the walla. The entrance is 1, door 
at one end from which U .a road slanting up to the surface. A 
coiTUgated iron roof (which runs on wheels and iron rails, and 
can be lifted off at will in divisions of 10 feet) is put on the 
walls, whieh are 15 to 20 feet high ; m posts may be placotl on 
the walls and the roof slated in the manner (if an open hay 
shed. Tlie silo may be any length, according to requirtiiieiils, 
but should be at least 18 feet wide inside, so that R can be used 
as a byre, &c., when not full. Tn this ea.se the shed above 
would have to be lined round with boards. The walls must be 
perpendicular, and smooth inside. Although often made with 
square comers, the.se are better rounded, making the interior 
slightly oval. This adiuHs of firmer packing at tin.’ 

There is no a<lvantage gained by sinking the silo nudergruuiid, 
except that thinner waills serve when supported by earth out!=^i<lc, 
and .also grass can be tipped over the walls from cart.s in filling. 
The di8advautag<3M are — the steep incline ont and the cost of 
excavating. Old barns have been used successfully with Uie 
w'al Is strengthened and the floor relaid. 

The less femientation that goes on, the less loss there wall be 
and less heat. The way to secure this is to exclude air udij eh 
contains oxygen, as fermentation cannot be set u)) unles.s oxy- 
gen 1x3 present. It is for this pnrj^ose that the heavy weights 
and earth or bran are put on ciisilage. As juncli air as possible 
is pre.ssed out, and as soon as tlie little which must i*eniain, how- 
ever much gnusH be ])veased, is exhausted, tin* action stops, and 
no further change tiikes ))lac>' ; the temperature remaining abotJt 
50 degs. Fahr. until it ih removed for feeding. Then on ex- 
po.sure to the air it again heats and smells more strongly of 
alcohol. The sugar broken up int*) alcohol and carboido acid is 
more than the .-letual c/inMUit of loss of \’,tln!ible dig<isiible sub- 
fitance, as part is made \q> for by so mm-h cd the insoluble and 
indigestible woody-tihre becoming digestible, nod so preventing 
it from forming a woody case lound some of the already soluble 
substances, which might thus be carried away and not assimi- 
ated by the animal. Thus BubHlances containing much indi* 
^estiblc innttcv ui’e best for ensdage. The groat thing in 
storing ensilage is to get tho process of fermentation Mto)q)od 
Its wo have already desciil)ed, not only to preserve .substance, 
but also to prevent other fermentations taking place which 
wouhl injure the (luality. If air i.s not pnqierly shut out, 
acetic iu'id fermentation sets up (I’r;., vinegar is formed), and 
the nia.s.s has a .^our stasle, which, however, is not diHagreoablc 
f not too much developed. The ditfienlty is, it iloes imt rc.st 
there, but butyric fermentation and putrefaction follow, giving 

bad taste and smell. These latter are move easily developed 
when the grass has been too ripe and v ithered at tho roots, 
The next stage would be moulding .as the substance co<Dled 
and dried. This does take place in a few inches on the top 
and at the corners or sides if the silo was not ]jroperly packed 
in filling. It will now be Hoeii how necessary it is to have the 
walls perfectly air and water-tight. 

“ In the year 1842, s/iys a writer in the and 

Garden^ I was an overseer on a Royal Prussian demesne 
ii the Province of Pomerania, then held in rental by one 
Emile Bicldke, a gentleman of great exj^erieuco in all branch- 
es of agriculture. There I first saw a silo. It was a circular 
cistern, built by a master 'moper out of pine planks 2j inches 
thick, and put together like the fermentation vats of breweries 
and distilleries. Dimensions : depth, 30 feet ; diameter, 20 feet, 
the whole sunk into a hill. This silo was used exclusively for 
potato \ines. These were brought from the fields a.> soon ns the 
top leaves begaji to .show ; were thrown ndo the silo un- 

cut, and in layers about six inches thick, wheio occr about lw 
much common salt was spread as is usetl in malung sain-kraut 
out of cabbage, in proportion to the vegefiible to be cured. 
When the silo wa« full, the lid, consisting of eight sections, fit^^ 
ting into the silo parallel to each other, [and made of strong plank, 
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waft put ujtoii the stuff to be cured, Upou this lid two timbers 
4x8 inches thick, aud long enough to reach across, were placed 
upon the same parallel to each other, and each about four feet 
distant fmm the ceufre Over the centre of tliese two limbera 
was laid a biMjn 8x12 inches thick, and a very strong lever 
pretw Wits miule to bear down on the centre of this bcatn, great- 
ly and cea8ele<^fily comjirortsing the inaes to be cured. lu about 
iliree tyeekri the iuiisn was considered ready for use. The press 
and niif serLiou at it li)ue of the lid was lemoved, the now sour 
and nearly hotnogencous maas wjis cut out with shiirp spades uf 
the kind used by ]»eoplc who iiic in the marshes of Irehind and 
the Fan-opean continent, digging and curing turf (peat) for fuel. 
Then the stuff, cut in a machine and mixed wilh chopped rye, 
wheat, oats, or barley striiw, w’as during the winter fed to milch 
cow.s, ewo6 suckling their lambs, and fattening cattle and nheep, 
with the etfeet of good, green' ))aature, 

Ai the time when T saw this done, 1 ascertained tliat not 
only in Pomerania, but nearly all over Prussia, the thing was 
fiist coning en vogue. As there was at the time, and, for all 1 
know, is yet, an enormous quantity’ of potat^ies raiMed in the 
lt)caUties mentioned (have seen potato fields of 500 acres in one 
lot, and belonging to one knight’s dcmcBne^ as they citll them), 
which were manufactured into alcohol, and as the vines thereof 
bad formerly been, as at present in this country, entirely wasted, 
the silos proved to be the means of great saving. 

The Superintendent, Botanical Gardens, Saharunpore, has 
furnished the following information on the subject of the 
cultivation of the mulberry tree to the Agricultural Depart- 
ment ; — 

Varietm of Mulheiry luxtkr oulHcation at f^ahamnpore . — 
At present, of the several varieties growing in this garden, the 
following are the most suitable for affording silkworm foml 
in this part of India, ris,, M. irndtiravlk, M, chiuenm^ and a 
variety with large leaves received from Lahore. I slill consider 
the J/. multkaulU to l^e the most useful, as it comes into le.af 
earlier and is more easily propagated than M. rhiamak. M, 
however, has uo doubt a better quality of leaf and 
very possibly the variety received from Lahore will also bo 
found to be somewhat superior in this res[iect to J/. mu/ticau/iH. 
I hope this season to be able to teat these and similar 
questions. It is well known that the varieties of mulberry do 
not thrive equally well in all localities ; Uie results therefore 
which obtain at Saharunpore must not be considered noccs.sarily 
as applying to a country like Bnrmah, for iustiuice, wliere the 
climate is so diffei’eni ; the quality of the leaf also is liable ti> 
alter in di flerent climates. 

Cultivation, — Projiagation by cuttii^gs has been found to be 
by fai* the best and most convenient method for tlie eultivalioii 
of the muU)erry ; seedlings also produce good plants, but tliey 
take longer to develo}). Seed, however, is useful for despatch 
to a distimee by diminishing the cost of carriage, and the liabil- 
ity to injury, such as cuttings might bo exposed to en route 
through a trying climat.e. The mulberry ivs a dcciduoua-leiived 
tree, losbig its leaves for a few weeks during tlie depth of 
winter. At this time the cuttings should be made. The fol- 
lowing instructions are here given for their treatment, which 
is very simple ; — 

Select a plot with sandy soil ; if the latter is not to be had, 
select it where it is loose and open. Trench it to a dej>th of 18 
inches, and after levelling lay it out in nui-series 12 feet broad, 
and any length that can be conveniently irrigated. Insert the 
cuttings to half their length in the ground, and in lines 18 inches 
apart and 9 inches between eacli cutting. If the ground 
cannot be irrigated, the distance between the lines may bo re- 
duced to 12 iuchoa, and between each catting 6 inches. This 
will reduce the size of the plot, and also the quantity of 
water required. If irvigaiion is available, one watering ]>er 
week will be sufficient during the hot weather. If it is not avail- 
able one man ought to be able to hand -wn ter them, if water 
la obtainable within 400 yards. No shade or manure is 
necessary for the cutting bedji. If they are regularly watered 
nil through the hot weather, they will be ready for planting 
•ut by the middle of July ne^t, When planting out in the 


places where they are Intended to be grown, old manure of any 
kind will be very beneficial. 

Cuttings can also be made and planted at other times of the 
year when the trees are in leaf, but if water is available during 
the hot season (and not much need be necessary considering 
liow closely they may be planted in the nursery), this plan 
cannot J>e recommended. Begarding the planting out of the 
cuttings I find the following remarks by Dr. Roxburgh, in a 
letter of which extracts ai*e quoted by Mr. Oeoghegan m his 
work on Silk in India^ page 7 

“ I iloubt if standard trees would yield so many or such good 
leaves as in the cut state in which the nativiiu keep their planta- 
tions. I rather think not, and believe no better method can be 
thought of than what is in general practice, if liberally conduct- 
e<l. A little more space to the plants is the only improvement 
I can suggest. A more abundant supply of light and air to the 
leaves woultl, I think, I'ender them better food. However, 
this is only my own idea, and may not stand the teat of experi- 
ment.” 

The continual renewing of the plants every three or four years 
is likely to prove a very much better plan than that of allowing 
them to grow into trees, for in the first place the foliage of 
young trees is more luxuriant and juicy, and by being kept 
dwarf in the form of a shrub, the leaves can be collected with 
greater ease and with less injury to the plant. I believe that 
this treatment would be certain to succeed both with the 
Lahore variety and M. multicanliSf which latter, as its name 
implies, has a natural tendency to assume a bushlike character 
by the production of numerous leafy stems at different heights 
from the base. 

At a recent meeting of the committee appointed by the 
Minister of Agriciiltiirc to report upou the condition of the 
French vineyards, M. Tisseraud, the Director of Agricul- 
ture, it appears, gave some very interesting information 
as to the ranges of the phylloxera up to the present 
time. It would appear that nearly 2,000,000 acres of 
vines have been destiDyed, and that 1,500,000 acres more have 
been attacked, and are more or less oiFected in their yield. 
About 50,000 acres hav(' wdthin the last year or two been re- 
planted, and the young vines dosed with sulphate of carbon, 
while 30,000 acres newly-plantetl have l>een protected by sul> 
mei-sion ; 40,000 acres more have been planted with American 
vines, but though there has within the last year or so been a 
.slight increase in the ai’ea of newly-planted vineyards, the total 
is very tritliiig compared with what has been destroyed. M. 
Ti.sseraud mentions, however, as an encouraging circumstance, 
that vinegrowers are forming many associations for the f>urpose 
of conducting experiments as to the best mode of combating the 
phylloxera ; that these associations now have 12,338 members, 
and that they received last ye.ar subsidies amounting to .;^43,000 
from the Oovernmeut. The committee has decided that no 
remedy has yet been discovered entitling the inventor to the 
premium of 2,000 offei-ed by the Government some yeai-s 
ago, but recommends the use of aulplio-carbouatos and the sub- 
meifiion of the vines as palliatives of the disease. Tiie culti- 
vation of the A meiican vine is authorised in twenty-three ai'- 
roudissements, and it was mentioned incidentally In the course 
of the meeting that seventeen fresh districts were invaded last 
I year. The committee has prepared a Bill which will be intro- 
duced into the Chambers this session, for guarding against the 
invasion of the Algerian vines by the dreaded insect, 

The Ceylon Observer remarks Of the value of farmyard 
manure, especially if composed of the droppings of animals fed on 
liighly nitrogenous substances and well protected from the 
weather, there never was any doubt, we suppose, amongst either 
merely practical or scientific farmers. The Rothamstead experi- 
Dieuts of Sir J. B. Lawes, indeed, resulted in proving that the 
beneficial effects of a liberal application of ^ id faxmyard dung 
could be traced up to a period of nearly a quarter of a century 
after the date of application. So much has farmyard manure 
been valued in English fanning that the reserve of a portion 
<kf each farm for grazing purposes and the growth of hay has a 
recognized practice in orthodox agriculture as well as the 
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ruHivation of ttimips and other roota. The feeding and the sale 
of stock, in truth, i*ec 0 ived in many cases a« much attention as 
the growth of corn crops ; for in a meat-eating counby like 
England, and so long as cattle-disease was absent, the feeding 
and sole of surplus stock paid well. So much importance, 
was attached to farmyard manure by proprietoi’s of 
land, that it was, and we suppose is, an almost invariable 
con(fition in leases to tenants, that all straw is to be eaten or 
used on the farm : none sold away from it. Farmers suffered 
specially when epizootics appeared; and the chronic objection 
to farmyard manure was its enomous bulk and the propor- 
tionate cost of application. Here, in Ceylon, all the difficulties 
were aggravated. The mere growth of guinea or swamp grass 
was very expensive; oil-cake and imported gram, paddy and 
cotton seed were still more costly ; cattle were sj^ccially liable 
to disease, and even for fattened cattle and pigs the market 
was neither steady nor remunerative. In 1 879, therefore, when, 
with a great flourish of trumpets, Mr. Crookes, F.R.S., intro- 
duced to English readers the plausible and seductive work of 
the Frenchman, M. Georges Ville, we, amongst tens of thoiisonds 
of others, were taken captive by statements which appeared to 
lie the legitimate outcome of carefully conducted experiments. 
It seemed beyond doubt, for instance, that certain plants derived 
most of their nitogen directly from the air. But Sir J. B. Lawes, 
who has unsparingly unmasked the sophistries of one who 
is now declared to be neither a practical farmer nor a scientific 
man, has shown that M. Ville’s conclusions were arrived at by 
taking into account only the nitrogen in the manure applied 
to the soil with reference to a j)artic 4 dar crop, while tin* nitrogen 
in the arable soil itself, from 10,000 to 12,000 lbs. aci*e, wtis 
entii’ely ignored ! This is but a sf)e(umen of the fallacies whiclt, 
according to a notice in the Field of Sir .1, B. Lawes’ articles in 
the A<fricultural GfKetiey pervade the whole book, and readers 
who have seen our elaborate review of M. Ville's work, with n 
summary of his conclusions in favour of artificial uianurcK vef\sa$ 
pasturage reserving and stock feeding for farmyard dung, will 
correct their impressions accordingly. The sober vie-w of the 
matter is that f aimers in Europe should continue to use farm- 
3 '’ard manure and good artificial manuics as well, taking spechd 
care that the farm manure is rich in fertilizing juatter as the 
result of the food supplied to the cattle, and that it is reduced 
t(i as portable a form as possible. For us, in Ceylon, tlie discus- 
sion is not of much practical importance at present. When 
planters arc able again to resort to manuring, most of them 
will only be able to add pulp an?l ]>runingM and ravine stuff to 
good artificial manures. In a few cjises the kc<'piiig of cattle 
may pay even now, there being a near market for s^nplus stock, 
and the day way come when stock -keeping an« I mniiuring estiites 
witli cattle-dung (the best and most lasting manure of all) 
will pay. 

Mr. T. Jamieson, Fordyce Lecturer on Agricultuie, delievered 
the third of the special lectures on the “Land (Question” in the law 
class-room of Marisohal College, Aberdeen, the particular sub- 
ject of lecture being Analyees of Manures, and guidauce in judg 
ing them. The object of analyses, he said, was to provide ac 
curate information of a certain kind. Strict accuracy was the 
first essential of chemical analysis, and simplicity of expression 
might be said to be the first and greatest virtue. This accu- 
racy was not, he went on to say, always attained ; and 
when analysis by different chemists brought out various results, 
it might be supposed to be the result of error arising from care- 
lessness or from incapacity on the part of the analyst. That 
supposition, no doubt, w’as con’ect ; but he feared neither farmeiti 
nor manure merchants were sufficiently careful in the selection 
/ d the samples, forgetting that in analysis only minute «|uan ti- 
tles could be usiiL Rnd therefore a small variation between one 
part and anotherUlight mean a great variation when multi- 
plied by lOQ, as had to be done iu order to express percentage 
quantities. Sometimes, again, one chemist would reject stone 
iu the sample, and include loo many elements of bone ; while 
another would reject lum|>s of bone because it would take tewj 
iuucIl troublo to file them down, both performaiiccH with the 
view of increasing future fees by giving his client good ana- 
lyses. It was humiliating as detracting from the supiwsed digui- 


niary temptation wim only too common. Mr. Jamieson then 
proceeded to show the inacurracy of the general method of 
analysis, known as the high analysis, which iu regard to phos- 
phates brought out results from 1 to 3 per cent too high in 
phosphates of lime. He then went on to give some details of 
the essential characteristics of analysis, in order to enable 
farmers to make a com|.wirisou of manures in a much safer way 
than trusting to a few laudatory words that bad another inten- 
tion than that of simply giving a knowledge of manure. In il- 
lustration of this ho gave particulars of an analysis of a 
sample of manure sent by a manin*e merchant, accompanied by 
the analj’^sis of other six chemists. With the sample a request, 
was made that a laudatory notice should be given of the sub- 
stance. The manure was iu a floury state, so that the mass was 
quite uniform in texture. He i-efused to give any laudatory ex- 
pressions along with the analysis, and ho stated os the result of his 
examination that the analysis of ])liosphates by the six chemists 
was too high— and that from 1 to 3 per cent of phosphate was 
a modest expression of the extent of the inaccuracy. Ho then 
proceeded to show that accurate methods were quite well known 
though they had not been generally adopted in this matter, and 
stated that ho had incurred considerable odium in conse- 
quence of his advocacy of a method which, though bringing 
out lower results, was really the most satisfactory. He said that 
in a very large number of cases, m.anure analyses having got 
into something like a trade, the amount of phosphates was really 
too high. Next, he proceeded to say that the kind of phos- 
phates that manure was represented to contain, and the farmers 
uudei’stood they were supplied with, werve phosphates of lime. 
No other phosphates hoM as niannre wore of any use, but he 
pointed out that thorn w-un fo\v pIuMphatos })undia.sed but 
what contained at h*ast tr.u;e-> of thchC n,s«*less Kubsfcances. The 
more presence uf these phosphates was not very objectionable, 
hut what he object(*d to was tlial these useless phosphates 
were .spoken of and ine.lutJed as phosphate of limn. Subse- 
(piently, Mr. Jamfoson referred to the misrofu’eaeutatiou ns to 
Uie quantity of soluble phosp]iat»‘ contained in manure, and 
S 2 )okfi in favour of the subUitiition < J tlio term phosphorus instead 
of j)Iiosj)hat«.*, in order that tliere might lx» no vagueness 
as to the ingredients fff the manure. Another rc;tso?i foi 
adopting the expression of pliosphorus w.is what might be 
called the h.a)q'>y iiccident iu the cosy calculation that en- 
abled Uiem to leap from lowe.st expression of phosphorus up to 
the the Tilghest expi’cssion of ])bosphale of liinti, which was 
arrivetl at merely by inultiidicaf ion b}" 5. He then referred to 
uiirogeii and potassium, ami .asketl why iliey Bhould speak of 
ammoni.'i wh('n the plant did not need ammonia, but only its 
nitrogen. Ammonia had become a familiar expression, and it 
fonneJ a temptation to the manure merchant to represent am- 
monia, becaiiscd it enabled him to put the quantity by a changed 
figure, the difiVre?)Cc represented l>eing that of 14 to 17. 
Another misleading exi)ressiori was that of using the word [lot 
assium for polas-s. Aftt*rwards he urged upon the farmers to 
assist in the adoption of a uniform system of plainly stating the 
analysis of manure, for which thei'e was so much need. He 
said a plain way of stating the analyses was aa follows : — Useful 
matter — nitrogen, jdiosphorua (as soluble and insoluble phos- 
phate of lime,) and jjotaBsiura ; matter of little value — lime and 
magnesia ; probably iujurioiis matter — sidphuric acid ; useleiss 
1 matter — mganic substances, situd, water, and jiliosphorus, 

I united with iron and alumina. 

Till;: Athemmi has the following on insecis visiting flowers : 
— ^The scientific writings of Darwin, Lubbock, and Hermann 
Muller relative to the {lart played by insects in their oft-recur- 
ring visits to flowers, have of late years attracted much atten- 
tion. The subject, in fact, has created a taste for observation, 
and an incentive has been given to watch the frequency of visits 
(tf various species to certain flowers and espoci.illy the insecU* 
choice of colour of flowers. While the mere registering of 
visits may seem comparatively simplo, the reason why insects 
show a preference to alight iifion flowers of a certain colour, or 
on certain Hf*ecies of plants, is a much more complicated problem 
than at first sight it would appear. Sir John Lubbock has 
shown by experiment that blue is the bee’s favourite colour ; 
H, Muller avei*a that in the Alps bees are attracted to the 
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yfellnw raih(*i' thau while ihnvei^. Howev^ev thi« imiy be, 

c* rlaiii It iluit a nnn h larger number of observations arc yet 
mewled ere u )>ositive general law can be deduced. Two paper 
rc;el et the last meeltij '4 ot the Liuneau Society (March Irtt)- 
0)1 e by Mv A. W Ihnueti, “On tho Const.') jicy of Insects iu j 
toeir V ! ic- <-o I’lov.'- i-,/ .‘lud the utlier by iMr. 1C M. Ohrinty, 
“t)jj Die AletJu.d)'- Uubils of lu^docls when \isiting l^’lewei'a’* — 
sljiAw Dau strici wabli and ward is being kept on the move- 
11 ) on*.? of the busy boo aud lU kindred. Mr. Jtenaelt atates 
butleiiiie.s hIiow but iittlo uon.slaney in tlieir vinitR, citing a 
few itistanooH *>iJy to tbe contiary ; T)Ut a.oooniing to him. t.o a 
certain extent, they scorn to have a choice in colour. The Dip- 
tern exhibit^! greater consbincy, thougli by no means absolute 
The Apidw, espceially tlie hive-1>ic, ruanife.st still greater con- 
stancy. From these data he infers that the ratio of increase is 
in projiortion to the part ]>orformed b}'' the insoeU in their 
carrying pollen from dower to flower. As respect preference 
of particnlaiv colours, in a series of observations Mr. Bennett 
has noted among the Lepidopteva that 70 visits w^ero made to 
red or pink flowers, 5 to blue, 15 to yellow, and 25 to white ; 
the Diptera paid 9 visits to led or pink, 8 to yellow, and 20 to 
white ; Hymeiioptera alighted 303 times on re<l and pink 
dowel’s, 120 on blue, 11 on yellow, aud 17 on white flowers. 
Mr. Clirifity records in detail the movement of 7b insects, chiefly 
bees, when engaged in visiting 2,400 flowers. lie tabulates the 
same, and concludes therefrom that insects, notably the bees, j 
decidedly and with intent confine their succesaive visits to the 
same ej>eciea of flower. According to him also, buttcrflie.s gene- 
rally wander aimlessly in their flight, yet .''orno species, inclu- 
ding the fritillanes, are ftiiily methodical in habit, lie believes 
that it is not by colour alone insects arc* guided from one flower 
to another of the same species ; and lie suggests that the aeime 
uf HUiell may be brougiit into play. Bees, he avers, have but 
poor sight for long distances, but .stv. well at short distances 
Of 55 bumble-bees wratched, 20 visited blue flowers — 12 were 
methodical in their visits, i) nearly so, and 5 not ; 13 visiteu j 
white flowers, whereof 5 were niethodii al, and 8 tlie reverse ; 

1 1 visited yellow flowers, of wliicli 5 were methodical and G not ; 
2ft visited rod flowers, 7 appearing inetliodical, 9 nearly bo, 
>vhile 12 were the cuulravy. 

The fact, says the T/iorow/hhnd tliat theue are 

so many inferior horses in the country nut to be wondered at 
when the judgment of thi* majority of bleeders i.s considered 
More than half the horses that arc pJ odiK’ed are lirod by men 
who have but little idea whal the l osuU will be of coupling then 
mares with the homes whi<‘h they ]Mti-i)uize. They do not 
breed to improve the clas.s of hoi'bcs in the country, but merely 
to add another to the list. They d<^ not .seem to realize the fact 
that SIO added to the price of service of ii liorst* an ill in a few I 
years add more than ten times that amount to the value of 
the colt. 

The following nolo on divi-divi ap[)cars in a Ceylon con- 
temporary as from the pen of an “ expoiieiiced planter in 
India : — 

“ 1 am in receipt of your letter regarding the cultivation of 
‘ divi-divi.’ There are so many apjiUc.atious for the seed of this 
tree, and each ujiplioation reiiuiring fall iiistructioiiH as to tho 
])ro])ttr methoil of its cnltivatimi, I find it diflicuH to keep 
pace with the demand, and as it lia.s lieon so strongly 
recommended by the Oovernor-tleueriil of India, 1 think the 
least the (Tovernmeut could have done would have been to pub- 
lish a jmmphlet explanatory of the modes to bo adopted, 

“ .TVifl is of the utmost importance, as with a false 

start the ending will be sure to bo disiustrous, and [ feel very sure 
from information I have rcce.ived that nniny of the speculators 
in this eiiterpriz*^ nniH look on their sjiecuJations ivitli dismay. 
Ihe first thing to be very cautojus about is the selection of the 
seeds, which should conic from niuturo trees, uud mature trees 
alone. I’he seeds whioli 1 ha\c Uhcd have been taken from trees 
ujiNvards of twenty-five yems f>f aud upwards of thirty feel 
in height, the result being thai the young trees in the planta- 
tion from six to tteren years of age show tkemselres in »uoh 


fine condition and have given such buthper broiiti for th<? 
years 1882-83, 

Now about the preservation of these delicate seeds : they 
must on no account be exposed to the atmosphere until the 
nurseries are ready to receive them. Kept in hermetically 
•icaletl pods they are perfectly safe, but in sending them up, 
cortuti-y to save extra charge for carriage, I send them in clean 
dry Imttlcs well corked and well dammered to protect them 
from the atmosphere. In sowing them in the nursery^ittlo 
holes not more than one quarter of an inch deep and seven Inches 
apart have been universally followed by me. They are not 
sown deeper than a (juarter of an inch, aa the sun would nc't 
have the necessary power to force their germination, and in point 
of fact, when T have found some of the seeds fail I have had 
them dug up half-inch and three-quarters of an inch deep, and 
have usually found that they hod germinated at that depth, but 
had been smothered by the extra moisture, and the little seed- 
lings, which are of so delicate a character, could not penetrate 
the extra soil above them. The reason for setting them seven 
inches apart i^ that whon ready for tratisplantation they can be 
cut out with a ball of loam without injury to the taproots, which 
will bo in about six months after sowing, when they will b#' 
from two to three feet in height. 

“ The plan mJoptod by me in planting out was to have pits 
dug three feet H<juare aud at least two feet deep and twenty- 
two feet apart : the pits wore then filled in with a little manui’e 
and sand mixed w ith tho loam. Channels are then cut from 
pit to pit, so that water discharged at the higher level would, a« 
a natural circumstance, run down to the lower. This watering 
procchH I have found to bo necessary during two or three of 
the hottest months in thq^ year. Plants under uiiusnally fa- 
vourable circumstances have given small crops in the second 
year ; they nearly all blossom after the third year. Tl\o pro- 
duce, liGwever, would not bo suitable for i>ro])agation, but some- 
what Huitable in the. industries, dyeing, tanning and making ink. 

“ An ouuc(‘. of the sued, if properly attemled to at the begin- 
uiiig, should } ield on au average 1,250 Heodlings : at least, that 
lia.s been my average. For the first two years a little attention 
should be given in cutliiig aw:i,y the side or spring br.aiirhes ; in 
the third 3 eai’ the lower branches, especially the weak ones, 
.should be pruned away, and the ])lant made to assume as much 
tin* appearaiieu of a tree as possible. In some instances, this has 
j not been accompli. ‘slied under four years, 

“ On the '.ubject of preser\'iug them from the atmosjihere 
I nntil read> to Ir* 8<*wn, there is a very cnriou.s fact which 1 h.'ivc 
omitted i.) mentruii. In each sewl there is the spawn of a 
maggot wliich begins exploratioiiR after 30 liours’ e.xjiosurc to 
the. air. in tliret* days tho maggot will be found Un emerge 
at (ho apex of the seed totally dc.stroying the germ which 
I’outains a good deal of saccharine matter, and hence it is useleft# 
I'iImhu’ to sow HiicU seeds, Jilthough 1 hear it is commonly done 
throughout Southern India. A native young gentleman who 
ha^, been wt>rking with me as accountant aud auditor for the 
last 15 months has taken great interest in the cultivation of 
the divi-divi, aud, if suflicient inducement ofters, he says he 
is wdling to proceed to (.Vyloji aoid superintend as many planta- 
tions ivs may bo within an easy distance. 

“ in no ease must tho bottle be opened until the nursery 
is ready to rei eive the seeds, as I have known the borer to 
start when soeds have been exposed barely one hour. 

“ I may mention that ‘ divi-divi’ will not thrive at a higher 
altitude than 2,000 feet.” 


Tub following Notices have been issued by tho Government of 
India, regarding a trial of fibre machinery and a oolleotion 
of agricultural macinuery, in coimoctiou with tho Calcutta Inter- 
national Exhibition 

It is intended to allow experimental trials in extraction of 
fibres of all kiudn to be nmdo at Calcutta daring the the ensuing 
rains, in connection witli the lutoruational Exhibition to bo opened 
next December. 

2. Stems aud other fibrous portions of the fibre-bearing plants 
or trees, and, as far as possible, motive power, Will be provided by 
Ooverxunent for tho use of Intending exhibitors. 
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3. Machinoa Of appliance* should arrive iu Calcutta about the 
15th July or l«t Aiiguit at latest, 

4. Persons desiring to porforra experimental trlale should have 
their names registered at the Office of tho Jle venue and Agricultural 
Department of the Government of India not Jator than tho 30th 
Jiuje next* and should state on what fibrous plauta they wish to 
cKpei^i^ent, and to what extent, in order that arrangements nmy 
he made for providing sufficient quantitieiH of material to be oporat* 
fd on. 

5. A list of plants suggested for trial ia appencbul. 

li. These experimental trials will bo open to tlui public, and are 
iikoly to afford a favourable opportunity for inventors who may 
wish to make known their machines or procossee, or to take out 
patents, 

7^ Any int^ttiries or communications relation to tile contemplat- 
ed trials should be addressed to tho Exhibition Braudi, Revenuo 
and Agricultural Department, Government of India, 
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APPENDIX. 


Scientific Names. English nnmos,j Vei*nacuhn Komarks. 

1 namcM, 


Cawnpoi’c chain |For railring wntoj More ofiVefivo Uuuij r< 0 0 

pniujk'' ... ' from Ih foot, any Indkui w.itcr-j 

' I lifi ai tills d<?iil,h. j 

Bihoa oanc laill ... iKoi’ oxtrai tin; tlk lchonpno poHahn gfj p n 

I iuiof of tlio bility, olb it i v < , 

' '*a)io. j work in,-'. 


Abelmosobus oRCulentUR lOkro 

. J3hindi 

found all rU'S' 


1 

; 

India. 

. licuhieoiiH 

(Wild Okro .. 

ban l^Jjcnras . 

1 

■Hongal, Soulh 

India. 

,, moschatiiH 'McmU M/Ulow Mu-^k Dan.i 

Ditto. 

Aitroma angustuni 

! 

;Alor Fibre ,. 

IdHt Kaiiibal . 

' Ditto. 

AK'‘«ve Atnericaua 

. Hathi-('lAinL;ar 

1 

AH or Indi i. 

vivipai’M 

1 


\iiHnasfl Piitivn 

Pme-apple 

1 

'a Dallas 

ben;xal, Soutl 


1 

bidi « 

Aiioim retiouUta 

‘ NottCil cu.Htai'd Non.i 

beiiOMi. burmab 


( apple, Ihijb' 
heart 

1 

, Sou ill lad I.'*. 

Ikelimcria nheti aud 





'Kliea .. 

Poi 

\ Tcr.ai, ve 

B.'tuhiiiia mceintma 
n Mjanden.s 

1 

baki 

iJiakl lU’diwal 

I 1 '.)» r t'. all o\ ei 

,, vuhlii 


Malioli 


III ilea froudosa 
,, HiipcrHit 

i .... 

1 

Ikilas, DliuU 

All Iiidui. 

Ill "alayan b-i*. 

I 


cst 

Ualdtropis giguntea . , 

Madar 

IM.idnr ak', yer- 

\II o\.*r fudi.i. 

I 

' ( uin 

C'aiinabfH in<lica 

(Hemp 

1 

Hli.ujg 

Kuiua.xi, jS'orili- 



era iteiival. 

t aroya arlwji’ca 

j 

iKmnbi 

Fol Ost - 

Foconimcifcra , . 

jOocoanut 

;Narike! 

L{ou;j;.i!, Pairiu.ih, 
Sicitb liidi 1. 

( 'or chorus oliun’ius 

Mutv 

IMt. 

ben ..il. 

( rocolHi ia junoea 

iyiinii 

'Mai 1 

.Nori b-Wrs( c' r n 

1 


l‘t. unices ;irid 


1 

1 


} beiutd. 

iivowia elastio.'i 

1 

1 

■Dli.imi!) 

1 

‘llitiKiti' as and 
Soiiln In-ii.j toi 


i 

1 

) eUs, 

Hardwickia biimta 

1 

Acini 

iSeiitli India, 
k'eatral Iinbi 

lleliotrei# isova 

j 

'Miiroiphali .. 

llibieua cannalauip. 


ll’.'Abinr 

|NohI»-\\ -1 . ' , 



1 

1 Pr-naiit'- 

MiHiseu** ro.s^n-Kinonsir* 

1 

JaiM 

iHeio at 

Linum u.^^itdtr ^iiiiuiii , 

Iri.iv 

\l i 

jN'urf II Vr o r n 



1 

' *’i . 1 . Pi ^ . and 

AJarsiluuifi numciH‘*unft 

. 

ilkib;,: .1 .1 

C-..I India. 

Miirtu jmnuhsite a 

i'iaukn'ii 

H.iia 

i< .ir-'-k bunu.ah, 
i luid Soulli India. 

Sansenera zeylanica . . 

ibilv Fibre 

1 

’.i "1.1 

Ibenj^aJ, .St)uth 

‘ India. 

Urtica hetoropliylhi ... 

Nilairi not 1 le 

,, 

Judia 

Yucea gloriosit 

bb|.' 


Dii t-o. 


It 18 desired that a large coHsetiou of agneulM; ' o. . . 
suitable to this country, should be exhibited at tUs iutcmaiioiMl 
Exhibition, which will be opened at Calcutta on the Isi December 
next. 

2 . The machinery oi iuiplfemeuts for which there h likely to be 
uios^ demand are those which can be worked without atecun pjwci*' 
either by hand or by small end somewliat weak cattle. 

3. Tho implement?^ the appended list are mentioned as illus 
trating the kinds required. 

4. It is requested tlmt any exhibitors w*ho ma> wish tJieir 
nmchines tried should scud intimation to tho Exhibition Branch, 
Revenue and Agricultural Department, before tho Ist August. 
Machines to be applied to Indian- corn, rice or any other rain-crop 
must be put up iu Calcutta by the 1st September nc-ct, if it ia 
desired that any experimental trial Giould bo made witli it. Other 

hv the 1st November. 


* J’riuted do-scriptiotui in Rui.'-lLdi nnd Vornoruhir o;in Ho furmBho«l 
oil jipplicnticii to tho Do part men t of A^rioulturc arid C'einmcreo, Cawn- 
potc.by whom il u-isiasucd. 

The far-mglitr,<| pelir.y of tho railway ud mini, -d rations in tho 
tJnifod .SL^to^ lias il woeinK had very inmih indeed fo do with tho 
iiicivast* iu tho valno of the domestic exports from /» value of 44t5 
millions of dollars in I S70^ 7 1 (o .002 miUious in 1HH0-4F Had 
Mie Railway Couipanie-A persisted iu ict.iiiiiu^ the rales in force 
lu 14GS, the product of the v*ouuf-ry would Imve boeu so handi- 
capped in the race of corujictii jou with tlie j/roduets of other 
liehia of labour that Aium i< an lariueis iii remote distrii'U would 
li.iNe la‘< u uuablc to ;.jei lie ir crops to tlio coast, an<l eiiorraoua 
.ut\ts m the States, now nud-'r wlesit, would still bo Waste laud, 
lint uow, ai'cordiug lo an luip-iiiou ■. ('aleul ii ion, the freight 
eharoes foi llie moeeuieui from ('liicagM to Boston, a ilistaneo t>f 
10,0<X) mile,'., of oim y«Mi’s imbsisuoioo of grain and meat for a)i 
adult Nvorking man aniouuts 1o but Idul. jJ5c., whicl) sum i.s 
only one day’s wages of a common laliour'-r, or half the dady 
wages of a ^^ood earponb " oi nutson. ’ Tfu' companies have 
beei! Humiliated I>y riv.diy to ailopt a variety of economic- 
rou.slruetmu. M.juipmcut, and uiauagcmeat, wnth the rcHult that 
(hen wonku).;' cv fcm.-'-e^ Imvc been importantly reduced without, 
a sacrili'v 'd\ bm with :oi inerca-** in. idliciem'y If the ludiaii 
Dadwayn were subpctcil to the bra.ciiio .stimuluH of ;i light Cm 

c,’ *.n. and vvere rcluu'ed of Ihe dirts tioii of milit.iry engineers 
\. »io, ,i. . I '.)Usidt}n ;4 cod nitroUiiuj;- ollicers, are aa tish out of 
watei. we should -vi taiiily .see iuoi‘<‘ Sjurit, nioro breadth of view, 
and more an^ ie< y ti aniieipajfi ami meet reqiiirciuenlri 

than is now l]n' c,t < b , e\sm if the \varrio}>> wdiich arc ^iri- 
Huitably omjilo\r'd m <Muiiv.i'tiou with the rallwaya, were 
paid in aocord.iaee with 1 !m linaiieiai rcnilts of tho lines, theia 
would be le.ss vegetrd.iiig on the hilly, and m«'r<‘ good \vovk done 
iu till- plains, d'lic inlerual c.'»mmerceof Gie United States haanot 
been fostered by State-paid olhcm>:, military or civil ; yet il ha® 
d -velujied fiioj ju'>usls , .'uid it i- j-fidl ticvudopiiu.* Tile State givo.5 
>\oi. l'•a.onable eueoura.yeuiont to private enterpriiae, but doee 
not msi 2 »t upon takiiu* the , cins into il.*. owni hancR. It leaves 
private euterpriae to discover for itself what is the wisest and 
most paying policy iu the ).»ng run ; and it reserves to itself no 
more than a right U> take v p Ucrual interest iu all that goes oil 
neTi<^e it has resulted that the States have become a vast grana- 
ry, which gave the following results iu 1881 > 


Pioduce, 

Bushels. 

Yiald. 

Acre*. 

Value, 

Cora 

. 1,191, 915, 0'>J 

IS d 


759,482,170 

Wheat 

. 3 HO, .ISO 00 I 

10 i 

57,730,023 

453,790, 4'27 

Oats 

410,-^31,000 

24 7 

10.831,090 

193,189,070 

Darley 

41,101,330 

20 9 

1,907,510 

33,802,513 

Rye 

20,704,950 

116 

1,7S9,100 

19,327,415 

. Buck 'all I’D) t 

0,480,200 

11'4 

82S,H15 

8,205,705 

This r(‘presieiUs • 

Yield nf farm 

produce valued at 

about 1,470 


milioJiB oi dollars Dvm au area of about 12 Q mUligOiS of 
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It would t\)» th.j of American Railwnyh lo ‘lay ; 

Alone 1 did it ; l>ut tlial .same genius may fairly lie rrediled 
wiiL having ooi'trilmicii the lion b share ill these grand jesnltM. 
In India, the Itailvrav Oonms is'‘ cribhVl, cuhin'd, and <'onhird” 
nt every turn In thi* hidt Inarted, the half-informed, the too 
often auspieioiiH or n«*i mterferenoe of the Stiiie ; and we, 
therefore, hail us a slep in 1 I 40 right diroet.io^i the reecMit indie* 
ation of a disjuNition 1 he part (d the (4overninei)t to give 
railways faiier )day tlmu hu 1 been theiv lot. hiiherio With 
oroiiomira.l and numerous extensions 1.0 U'M us feeders to the 
trunk lines, with a simplification of tariffs, anfl Avith a reduction 
to the lowest minimum of the freight and pissenger charges, 
the rail ways of India may yet, taken in the aggregate, yield 
wsultstheGovernraont may unnually review with eoni|)laoen'*v. 


PMNTAIN OTU.TJVATrOX FOft TNItfA 


C/ass, MonocottledonE(E ; Naiut^al Onler, MiTBACEO':. 

'Musa Cavnndishi'i ^ Lambert. 

Paradtsifica, Lime. 

,, finpievtum, Linne. 

ScUntlflo typical! „ Tntglodyiarmn, Liuuc, 

names : ,, Simiamm, Rumpli. 

JAviagfitoaia, Kirk. 

Omolin. 

^ Co^iAcidata^ Linne. 


English general names 
Bengalee ,, ,, 

Hindustani n n 


Plantain and Banana. 

Kola gjudi. 

Key la ka per, rtl darakht, 


Introduction. 


T he name of the plantain plant is quite familiar to every om 
in India j and every one know.s that variety of this plant 
which grows where he ia located, and valuc.s it accoriliiigly 
instance, the people of lower Bengal, Bombay, and Madias 
(in India) ; and Burmah, China and Japan, on tlie other .sido 
of India, will bail the plantain plant, been use they know it is 
an excellent and very useful fruit jilant. The people 
of other parts of India, and other coniitrie.M, meaning 
the masses of the people, however, where jdaintain i.s mn 
Icnown, or where an inferior variely exlsls, wdiich doe.s not 
fruit well, whose fruit is insipid or unpalatable, and not .so 
nutritious and cheap as other fruits are, do not and cannot 
appreciate this highly-prized plant. As applied to India, this 
remark is applicable to such places a.s Oudh, N.-W. Provinces, 
the Punjab, Sind, Central Provinces, and some other jiavU of 
India, — hence the unequal appreciation of this very valuable 
plant all over India. 

Classification of Plantain. 

The foregoing, at the beginning of this article, is the general 
classification of edible plantain, s ; the following are the names 
of the principal species and varieties of plantain I have 
cultivated, and which are found growing in Lower Bengal, 
Madras, and Bombay, All of those have been introduced in 
other parts of India, chiefly in the Government Botanical 
Gai*den8 and those of the Agri-Horticnltural Societies ; but 
have not as yet been disseminated among the mas.se.s of the 
people owning gardens, orchards, &c., easily known by there 
being not a single good variety of phintain fruit in any of the 
markets of India, other than those of the ])lace.s where the 
plant, which bore it, is indigenous, or where the plant is in 
extensive cultivation from a long time. 

Musa Cavandishii : the Chine.se banana ; cheonce champa^ 
Ben. ; Hazara keyla^ Hin. (so called from profuse fruiting of 
this plant, the word hazara being derived from hazar^ meaning 
thousand). — This plant is extensively cultivated in Lower 
Bengal, and in the South Sea Islands. The stem is pretty 
thick ; height not exceeding 0 feet. The flavour of the fruit is 
excellent, as every one in Calcutta, and other cities and 
villages in Lower Bengal, who h«s oaten it, can certify, Baron 
Mueller states that so many a» 200 to 300 ripe fruits are 
obtained from one B)>ike {kandi, Ben. ; tfhoad^ Hin.). In the 
present state, however, of this plant in Bengal, the ripe and 
fully developed fruit-yield per plant or %pike is very small. 
I have examined several fruit-spikes of this banana l>oth on 
the ixlants aud in the markets of Calcutta, but found no more 
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than 80 to 200 fruits on each spike. This diminished ninnbei* 
of fully developed fruits per spike or plant is no doubt owii^ 
to want of proper cultivation and the fertilizing elements in 
the soil. 

Mitsa pnradiaiaca , — This species is that which supplies the 
varieties most extensively cultivated all over Lower Bengni^ 
and various other parts of India. The Bengalee names of 
varieties are \^Ohampa kola, nortoman kola^ and t'hati>a, kola ; 
and the variety found in Madras called BeJT : 

Uhl, Km, These are the principal cultivated varieties. M. 
paradmaca is believed to hare originated from M. mpientu?^. 
(Baron Mueller.) 

}fysa uipientum , — This speeies, which undoubtedly i.s the 
typ'- from w^hich have sprung moat of the cultivated edible 
piftiitains* ot India, furnishes three well known varietie.s 
ill Bengal called lantali kola^ so named on account of the 
smell, tflPle, and flabbineas of the fruit of this plant resembling 
tho.'^e tif the jack fruit {kwital, Ben ) ; the second variety is 
to be found in the Bombay presidency, called lu Bombay grsf.a 
Bomhni/ plantain, owing to the gi’een colour of the riiul of 
the ii})e fruit ; the tliird variety, named deashfe bdo, Ben. ulaave 
h\tihi. Hit* {common country plantain), i.s found in many parts 
of India— nl) ovcj Bengal, N.-W, Provinces, Oudh, and the 
Punjab, particul.arly. This last-namefl plant is also called 
kouf'h kola in Bengal, owing to tlie extensive use of the unrijio 
fruit ill cookery. In Bengal kaf]j>h kola is never allowed to 
ripen, because the fniM. is insipid, w.inting in the grateful 
uroTua, and the middle parf of the fimt is seedy, which 
render it very inferioi to other planUins cultivated in Bengal ^ 
but in olber provinces in India, being the only plantain 
which can be grown and fruy.efi in hottest and rlrie.Mt places, 
it ia grown extensively by the nalivea and other.s, ami the 
fruit allowed to ri})en, the fnut beiti^ considered as one of 
the indisfiensable. decorative, if nothing more, fruil-s of the 
fruit-garden. 

Mum troglodgtarnhi,-^T\i\n plant, supplie.s the variety found 
ill Bombay, there called red tkonhay plantain, lal Bomba oa 
kela, Hin. : lal Bomhapn kola, Ben., so named from the red skin 
of the ripe fruit. The ripe pulp of this plantain ha,s gamboge 
)(dlow colour, weanling in the grateful aroma found in ’ 
c/fpenee, ehanijm, cha)npa, and murtonian plantains, is also Jeas 
sweet than any of these. This 1 say after eating ex teiiBivcIy 
all of these. In Bombay the led plantain fruit is sold from a 
quarter anna to one anna for each fruit, according to size and 
quality of the fiuit, 

TLses, 

f 

The plantain plant has many uses. Having intimate know- 
ledge of this plant, by extensive use, trials, and obsorvatioiiH, 
I am prepai-ed to subjoin a description of them w^hioh will be 
serviceable to persons unacquainted with the industrial value 
of plantain in all its bearings. 

A.— FnriT. 

It i.y highly nutritious and consumed in India (Bengal in 
particular) in two states — (1) unripe, and (t) ripe, 

(1) Unripe fruit.— The consumption of unripe plantain 
fruit is exclusively confined to the natives of Bengal whether 
located in Bengal or elsewhere where the fruit Is available. 
In other partj^ of India, I have nowhere observed unripe 
phntain fruit used in cookery by any other than the Bengalee 
people. In Bengal the unripe fruit is cooked in various ways as 
described below. 

(rt) Kold hhdja, Ben. — The fruit is finjt cleaned of the thick 
skin by means of a knife, cut into round or oval (according to 
the shape of the fruit) slices about J inch thick, washed with 
water, mixed with turmeric, chillies, or red pepper, ground in 
water, salt, and fried in mustai'd oil or ghee. It is eaten with 
boiled rice. 

(f>) Koldr hhortd, Boii.— The fruit is clea^^, of the skin, 
washed, and boiled in the same vessel in whiclirice is boiled, 
and always with the latter. Since rice occupies a longer time in 
being cooked, and the plantain fruit less, the latter is taken out 
some minutes before, is then washed, a little mustard oil, salt, 
and sometimes black round pepper or chillies, added ; and 
served. This is always eaten with boiled rice. 
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(c.) Koldr cf^yrohori, Ben. — TLo plantain fruit (skin cleared), 
brinjal, dooynoor, Ben., fruit of Ficus f/lomorata goolar Hiu., 
and potatoes, are cut into slices of any desired shape and size, 
washed in water, and kept in a suitable vessel till wanted for 
cooking. This finished, a brass, iron, or earthen korai Ben., 
Hin. (pan) is placed on a chooio Ben. \ choolka Hin. 
(oven) in which mustard oil or ghee is put and heated to the 
iKjtling point. On ascertaining this, turmeric*, chillies or 
black round i>epi:>er, and fennel, grounded in water on the stone 
slab called s/iecl Ben., sii Hin., are, more or less, according to 
taste, fried in the oil (mustard or any other) or g/ice (only when 
intended for rich people) in the /omt, well mixed wKh the 
fried spices ; and salt and a little water is added. The /’orai 
iH then covered over with a t/uif Ben., t/iari/a Iliii. (brass 
plate), to allow the ingredients to digest on e brisk fire for 
/iboiit Ifi minutes. The bnu^s plate ih then taken out, the con- 
tents of the pan examined, and if found Hufiicicntly cooked, the 
watei , if any, is evapomted, and the chorrhovi served out. Most 
people like fishes to be added, for whom fried fishes of nny 
kind, large or small, mixed or uumixed, and of any species, 
according to taste, ai’o jm^ on the t.op of the fi'uit ami vegetaljlcs, 
a 8)>ririkling of water given, the pan covered agjiin, and H) 
miiiuteK inoi’e alIowe<l for the fish to imbi])e and aerpiire the 
fia.voui of the s(»lnble ingredients of the vhorrhor). Tlie pan is 
then uncovered, ami tlie contents served out. The latbei form 
of cookery is termed i/irtnchere rhoyckori, (^horrhori i.s geno)‘:iIly 
eaten with boiled rice and holdt or mash ey dd/ Ben., 

mdH/i Hin. (I’^hasco/iii^ radiutus) ; is also woiiietimcs eaten with 
chapatt.'^^ Hin, {(jyVvty^ French) made of wheaten fioni. 

The Bengalee word rhorrhon^ is used to denote the kind of 
cookery made ni the luanflei described above. It is derived 
fioni the Bengalee word chorvhor (cracking), on account of the 
sound produced in the pan in the process of ccaddiig. It 
always retains its name with the prefix of the name of the 
predominating fruit or veget 4 ible nst^d. For instan'***, when the 
predominating vegetable is brinjal, it is called hcgooit-yr- 
cknrchoyi , if potatoe, dioo-ey-chorchori ; and so on, But when 
fish IS added, whatevei' the predominating vegetable or fniit com- 
position of this kind of cookery may be, the name of the fi.sh 
will always precede the word ohoyyhori \ llms we have hhptl'i-—, 
tangra — , /va* — , hchp — , ilesh — , rooc-— , or i'kingyt — , itxtyh-er- 
rhoychori. From what I have said it will be seen that the w-ord I 
i'hayyhoyi, like d(d^ is the generic name given, in Bengal, to 
dislies having various kinds of compositions, but cooked in one 
partii'ular way as do.scribed a>>ove. Uncooked pulse is also 
called dxl. pn^vidod th*; pulse is s)>lit or brokf*n. 

The dishes described iii the foregoing lieading.s a and h 
avo also genenc tenns. BJmJa means fried, and hkorta that 
which after boiling is mashed ; so that anything eatali 
such as all kinds of fishes, vegetable.s, fiesh, fruit, etc., might 
b© fried or mtwhed, and in Bengal termed hhaja or hhoyla. 

(2.) Ripe fruit . — This is eaten raw and singly as many other 
fmits ; such as ripe mangoes {i}iaugife?\c Jadica)^ lecckyyn 
(tiephelium litchi)^ pears (/g/rus conmunis), kc. ; but like ripe 
mangoe, it is also eaten peeled, lu milk, sugar, iiud boiled rice. 
This composition tastes very nice, provided the plantain fruit 
is of good variety, satiating the i.onsumer fully well. The 
ingenious Bengalee also cooks ripe plantain fruit. Here is the 

prooei# 

(a) Koldr hord^ Ben. — A number of thoroughly ripe, but 
not rotted, plantain fruits are tiikeu, the rind removed, mashed 
and thoroughly mixed with fine wh oaten flour Ben., 

'imida, Hin.), a sufiicient quantity of sugar, httlo pounded 
cardamom (mixed or omitted, according to taste), kneaded with 
milk and little water, and formed into small lumps of any 
desired shape ; and fried in ghee. This tastes excellent and 
is highly nutritious. 

B. ^Undeveloped Fruit Spike. 

gkontOy Ben, —This dish is made from the 
lower part of the fruit-bearing spike containing a large number 
of undeveloped fruits. This part of the spike is cut out at the 
time the fruits of the upper portion are developing and 
the lower portion does not ap]>ear to develops more 
fruits, but must remain in embryo. It is called mocha 
in fi9Dgal| and has fading ynlue in it, both £ov man and CRttlo« 


First of all, the fruits are tubuj out of the spike, cut inlo small 
bits, washed, and boiled for about 20 minutes. 
The boiled fruit is then taken out of tlio vessel, 
water thrown away, and stjiieezed to Beparat<^ more water. 
It is then kept in a tkdt (biass pi i(e). This finished, a bras^ 
ve.sfitfl is next plact-d im tlte oven in which ,a corajjosition of 
ground foimel, black pepper, c.-^i damoms, cinnamon Iwirk, and 
water are. ]»nt and boil e,l. After the boiling is over, the fruit, 
mi8helle<l gram, steeped over night, sliced potato and brinjal, 
j salt, cows milk, and little sugar, jidded ; and the vessel 
covered over. Tlic composition is allowed to boil and dig^wt 
j foi 10 minntOH. This finished, the vessed is uncovered and 
j a hagluty. also denominated sfidatlamt^ Ben. (a process which 
consists of a brass or iron .spoon in which ghee or oil is put, 
and a few cloves, black j’ound pep[»er^ cinnamori bark, 
(Mr«lamom, <>r any other sju' es /)r condiments, according tu 
taste, addcfl, boiled a few nii{mf< N liH (Ije spices <tj' condi- 
nicnts oi beth have .itiained bi-^wn ' nhair, then the w'holo is 
thrown into the oooki*rv) giv.-n. The did) is now ready to be 
served out. AlwaVi. tsitfo uilf* b(.ile<l )i- -- 

< -Stkm 

When the fniit-spike of jilantain has matured its fruits, 
it is renioveil from tht) stem, and with it the plant also ; 
because plantain ii' vor bcai's fruit twice — hence \i i-» 
useless tt» allow it Htand. VVhen Ihc plant is denuded of 
the outer layers or sheaths, Kiie]) being tlie I’onstriij- 
tion of this Hucculent ]»lant, the inner stem, wliieh mids 
in the fruit spike, is extracted. This stem, which is dull 
while in colour, and »)f gln.sMy lustre and smoothness 
in the exterior, is a fuod-aitiele in Bengal, and theie 
denomin.Mted fkor The cooking' jn’oce'-s of tiioy i> deserilied 
behfW', 

((() Th(>y-i y^did tid, V^i}\\.--Thoy is cut in small bite, w'li^hfal, 
and salted. It if. tlxu) boiled in water, taken out, cookisl with 
the same lugivditsit'- a-. for anuhity <flo]dn^ with tlii.s 
diflcr(iiu;e lhal ghoitto has no watei or grav\ in it, whereas 
ddhxd. has. The cooking process does not differ, Ahvays eaten 
with hoi led lice. 

(A) Thny‘( y'i'hMyyh>>ri, Ben.- A,-, in the preceding. tlf*y is 
b«)ilcd : and cooke«l in tJie Maim* w'ay as l'oid-(‘y^yhuy<}on'i — 
vegetables aiul fish added, actjording to tJiste. Eaten witli boiled 
rice or w'iih dot p pat is. 

D. — MiscEi.LANEors oil Other XbsKS or Various Uakts or 
THK Plantain Plant. 

(ii) Fytfif li/id.—TWif^ is greedily eatmi by’^ all manner of 
livo.-tock. Administered with str.iw, oil-cake, and other 
ingredieids made inlo jdhnd^ Ben., sdni^ Hin. (niixetl meal), 
ripe jflaulaiu fruit-rind is valuable food, iK-iag both palatable 
and nutritious. 

(h.) icfn-v/},— The.se serve as plates and dishes in the hfune 
of every Hindoo- Bengalee, ricb or pour, especiHlly the latter, 
ami <*n all festive occiwions. The leaves «1 mo fiml other uses— 
in packing articles by the native shop-keepers, for bedding 
and covering of didct'K of fmits. vegetables, and floweis for 
inaintainhig natural freshness by not undergoing dryage, 
thereby retaining original tlavouv and appearance, ami for 
covering of cigars smoked by the natives of Orissa, especially 
by the Oort/a bera^ in Calcutta. The dry ribs of leaves are 
twisted iiiitl formed into balls (;f strings used by the iiativ’'o 
sliop-kecj^ers nnd (nati\ e gardeners) for tying bundles 

of ai’tii'les sold, a'ol the sticks <.)f tlddcct^ (a kind of shallow 
basket), also for tying balls of earth attached to plants 
intended for carriage and trausphintiitiou to near or distant 
places. 

(c) Stem Lately discovery has lieen made by 

paper manufacturers, naturalists, and chemists, ^hat excellent 
paper-pulp can be made from the stem-sheathes. Owing, how- 
ever, to the large percentage of water, this {laper material can 
only be made available lo commei'ce and manufacture whore 
planiaiu is ext<*nsive]y oultivalcd. 

{d) Root-Indh.^d have ascertained it to contain sirnrh, 
useful for technical purposes : cxperiuienU, to be yet nnoloj 
will determine its intrinsic value, and whether . '.s.il pay the 
cultivator aaci manufacturer. 
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of the fnrffiohi'i.—Thi' priucipal j-mrl. of tlie 
ia ita fruit, ft fooil article of the lirat order ; 
the other fairta arc of aocouditry iiidualriat value. As a whole, 
the plantain tiiulfml.tedl.v i- one of I he most useful, industrial 
ami decorative planb in (Ijo whole range of the vegetable 
kiiitfdonL 

O, L. BKYCE. 

(To be contioved.) 

AGRICULTURAL AND HORTICULTURAL SOCIETY 
OF INDIA. 


T he usual Monthly Meeting was held on Thursday, the 
19tb April 1888. 

W. H. Cogswell, Ksrn, President, in the Chair. 

The prooocdlngs of the last meeting of 2Ut March wore road and 
confirmod* 

Mr. C. A. White. AaflUtaut Engineer, P. W. D., HazAveebagh, 
uae elected a member. 

The names of the following gentlemen were submitted as desirous 
of joining the Hociety : — 

H. J. Haynes, Esq., Manager, sTatookea Garden of the Meleng 
Estate, Assam,— proposed by Mr. .T. F. W. Smart, seconded by 
the Secretary. , „ , . 

R, B. Yates, Esq., Deputy Conservator and Harbour M aster, — 
proposed by Mr. G. L. Kemp, seconded by tlic President. 

A. Campbell, Esq., Assistant Conservator of Forests, Goruckpore, 

proposed by Mr. F. W. Tytler, seconded by the Secretary. 

I)r. J. Miillane, Civil Surgeon of Dhnbri, — proposed by Dr, 
Z. A. Ahmed, secouded by Mr. J. E. MacLachlau. 

Manager, Moonoo Tea Estate, Darjeeling,— proposed by the 
Secretary, seconded by Mr. MacLachlau. 

Captain d. G. Morris, Caiitmiment Magistrate, Saugor, C.P., — 
proposed by the President, seconded by Mr. R. Blechyuden. 

W. L. 'riiomas, Eso., Merchant, Calcutta, — proposed by the 
President, seconded by Mr. R. Blochyndou. 

Col. J, Stewart, R, A., Cawupore. 

Contributions, 


1. Memoirs of the Geological Survey of India ( Palceontologia 
liidica)f Ser. X, Vol. 2, part 4, from the Director. 

2. Thf} Tropieal AgrlcuUunst for March and April, from tho 
Editor. 


American Sumach. 

Submitted the following letter from CokmelJ, Stewart, B. A. | 
Superintondent, Harness and Saddlery Faotoryg Cawnpote, regarding 
the dLivi-divi, in response to certain enquiries : — 

In answer to your letter of 19th ultimo, I beg to say that the 
pods of tho divi-divi contain a very largo proportion of tannin, 
far too lurgfi for it to be used alone for the tanning of leather, Tho 
flivi-divi tliorefore is used only as an auxiliary in tanning, nqd 
it is vety effective when mixed with babool bark or other tonnages 
I at tlio rate from 3 to 6 per cent only. 

“ Thedivi divi is also used for the huishiug of leather., in the 
currying process iu lieu of sumach, as the liquor obtained from 
the podn imparts a good colour to tho surface of the leather. 

“It is best to mix dlvl.divi iu tho proportion of 3 to 5 per 
cent, with all tan liquors in a tannery, and thus it is used for 
tanning all kinds of loathor — buffaloo, cow, bullock, goat, or sheop 
skins. 

** Tho oldest trees growing in the grounds of the factory liere aie 
25 feet iu height, and they spread out until they cover ground to 
the diameter of 36 feet. 

“ As much as SOtt of dry pods are ooUeoted from each of the old 
trees. The pchls fall to the ground in March or April, and are ool- 
bM'tnd and Stored, and when required for use arc ground to a 
powder iu a disintegrator mill. 

J '* 'I'he old r trcfp. continue to produce pods profusely year by year 
1 up to tile age of 2U }enrs at least; beyond this there ia no evidence 
at present to go by. 

“ The tannm from divi-divi is of a very powerful class, but it 
cannot bo said to be superior to any other because only a small 
proportion can be used, and it is only good when used cautiously. 

“ Some trees planted out in 1862 are still iu a flourishing condi- 
tion, and yielding pods well. 

“Tho pods are very curiously twisted and curled up, and there are 
only a few very small seeds in each pod. 'I'iie weight of the seeds 
is very insignificant compared with the weight of the pod. 

“ I have much pleasure in sending you about 10 lb of seed, and 
will be able to send any larger (|uantity you want as tho pods are 

f round down for use. The divi-divi is a grof t success this year, 
think wr shall gather over ten tons of pods.” 

In connection with tho above, tho Secretary read a note from 
Mr. S. S. Jones, C.S., of Deoghur, forwarding six largo hags of 
divi-divi pods, from which he bad extracted a ninuitity of seed, and 
sent the balance to Messrs. Monteith & Co. of this city, for trial 
and communication of tho result. Mr. Jones writes as follows 
“ Can you tell me whether there is any one in Calcutta who would 
make a remittance of tho pods to England ? I think I could promise 
at least half a ton, and should be very glad to know on what 
terms I could dispose of them, Is there any local demand for 
thorn 

Maizk or Indian Corn. 


3. Proceedings of the Asiatic Society of Bengal, January 1883, 
from tho Society. 

4. The hulian ForeMa\ No. 4 of vol. IX, from the Editor. 

5. Six large bags of divi-divi, from Jones, Esq. 

6. Ten pounds of divi-divi seed, from Col. J, Stew'art. 

i, Suuory specimens of maize from Ajmere, from A. Parsons, 
Esq 

8. Five cobs of maize raised in Pumoah from Amorican seed 
obtained for tbr Society, from K, C. Walker, Esq. Some of these 
liavc maintained their character, but others have acgencratod. 

9. Seed of tho “Early Amber-Cane,” from Captain J. F. 
Pogson. 

10. A large quantity of acclimatized flower seeds, from Colonel 
.11. R. Wintle. 

11. Several capsules of Mahogany seed, from 1). Cochrane, 
Es<i. -These seeds are gathered from a tree in the garden of the 
late Mr. John Marshmau at Seramporo. There are several trees 
in the garden, hut one only appears to bo a seed-bearer, and 
that not every year. This ysar the tree has been laden with fruit, 
it is an old tree, planted probably at the commencement of this 
century by tho Rev. Dr. Marshman. 

12. A lai'ge quantity of palm seeds of four kinds from the 
Royal Botanic Garden, blauririns, presented by the Director. 

The President announced that in accordance with the resolutions 
passed at mootings held on the 22nd February and 2lBt March last, 
the Council had authorized certain changes being made in the 
executive of tJie Society. That iu consideration of his long and 
valuable services, extending over a period of 47 years, they had 
sanctioned a retiring allowance to Mr, A. H. Blechynden, who, 
however, will still hold office as 8ecretarv, aeting on behalf of the 
Society in England in all matters rerjnii mg att* ntion. That of the 
candiaates they had appointed Mr. E u lvii, junior (who has 

liad considerable moiussil exporlcncn) to bo Deputy Secretary, to 
conduct all office duties, and to be in charge of tno garden (which 
latter has been vacated by tho resignation m the former 
Superintendent). The services of an experienced native propagator 
for the garden have also been engaged. These arrangements, 
w hich take effect from4he 15th April, will not entail any additional 
expenditure. 

Garden. 

A report from the Garden Committee was read. The object of 
the meeting was to inspect the garden and see to its, general 
condition on the Deputy Secretary takUintf charge, and to instruct 
him genorallv as to its future working. The Committee then state 
the work to be done in certain portions of the garden, which had 
been neglected, and other work to be undertaken. The Committee 
add that the plant-house has been completed in a good, substantial, 
and satisfactory manner, and at the moderate cost of Rs, 1,520. 
The dimensions are 60 feet by CO feet, and it is tolorgbly well 


iSubmittod the following corrospoudenco with Mr, A. Parsons, 
Agricultural and Garden Superintendent at Ajinore, in respect tc 
tho culture of maize, exotic and indigenous : — 

Mr, Paraonity Mh March 1883. — ^lu ooutinuatiou of my letter 
of tho 20th ultimo, I am sorry to inform you that from enquiries 
made in Merwara, it appears that tho cultivation of the maize 
introduced by Col. Dixon was abandoned, iu consequence of the 
cultivators being unable to secure good crops froip it. 

I can reudily believe this to liavo been the case, both from 
acquaintance with the people and tho result of my owiiofloits in 
this district, 

Tiio whole of iny own experience, and all reported cases, I have 
met with, have boon to the effect that it is quite useless to make 
over exotic seed to native cultivators. 'JMn- invariable report is 
that the seed cither did not germinate, or that it was unsuited to 
the climate. 

Two days ago 1 sent you a pocket containiug samples of tho 
following kinds of maize : — 

1. Pennsylvania yellow flint com. 

2. Golden dent corn. 

3. Tuscarora com. 

All three kinds are imported from America, 

Also a packet of each of these kinds one year acclimatized from 
the above seed. 

A packet of maize grown in the Ajmere district. 

Ditto in the Merwara district. 

Ditto which I have grown here two seasons from seed obtained 
fromJounpore, N.-W.P. 

Y'ou will observe how much the American kinds have lost in 
size by one year’s cultivation in this district. Of the first 
mentioned kind, 40 grains as imported weighed down 63 of tho 
aocllmatized ones. What the second year’s results would be it 
is not possible to say, but probably a further decrease in size. 

How this corn has been grown on land far better than the 
generality of natives possess, so that it is not difficult to foresee 
what the result would be in their ease, and the upshot in Col. 
Dixon’s time wa'3 no doubt uuf.ivouiuble and very rapidly 
developed. 

The experiment seems very much ng-ilast us, but the outt^u, 
cost of production, and value of the crop in America would to 
be compared with the same thing here before a correct estimate 
could be made of the extent of our failure. 

It would be possible no doubt in many parts of Indts to do 
better then we have done here, but my own opinion is that America 
is not the proper market to go to for our maize for seed purposes. 

I The same thing happens, I have been tokl, with potatoes 
I raised iu England from American produce. The crop with many 
I kinds deteriorates in tire course of a few years, until cMtiy^ , 
I ation is ultimately abandoned! 

Th* ^cretary^ March 1883.— -I have iust received 


vour 
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have also received the various specijnens of maize therein referred 
to. I note your remarks in respect to your experience of the 
deterioration of crops raised in this country from American 
maize. 

The object of the Society in importing steadily such seed for 
the lost 45 years has been the hope of gradually improving on the 
country varieties, or rather introducing better kinds, and where 
atteution has been carefully given to the culture, this appears to 
have been effected. Wo received, a few weeks ago, specimens 
raised In the garden of the Durbnngah rcy, from American stock, 
fully equal, if not superior, to the original, but it was carefully 
manured. (See our Proceedings for lat March. ) 

Only yesterday, I was informed by a visitor that he had seen 
cobs raised iu a garden in Chuniparun from American seed 
obtained from the Society, 18 inches in lencth, which is much 
larger than the imported kinds of 14 inches. The manure employed 
was ** sittee ** from indigo vats. 

Mr, Parsons^ 5th Ajs^l 188.^. — With reference to your letter 
dated 30th ultimo, I wish to 'offer the followin^» remarks, as I 
appear to have conveyed on impression I did not intend. 

in writing to you on the 26th March, I was thinking more of 
agriculture than of gardening, and had no thought of deprecating 
the attempts your Society has made in introducing superior 
varieties of garden and agricultural products. 

The success you refer to at Durbungah is, I presume, strictly 
a garden one, aud obtained under special advantages which very 
few natives possess. 

You remark that it was carefully manured,” and this strikes 
at the whole root of the matter ; it is hopeless to expect ^y 
improvement In native agriculture until the people are In a position 
to impi’ove their land ; and until they have the means of doing this, 
it is perfectly useless giving them improved seed, which they ere 
compelled to grow under conditions not at all conducive to success. 

If the quiuity of the maize grown at Durbungah can be main- 
taiued under conditions such as a good cultivator could give it, 
then indeed a great step will have been gained ; but if, on the 
contrary, it deteriorates until It becomes like his own iudigeuous 
produce, nothing will have been gained except a knowledge of 
what to avoid. 

The maize which we import from America is no doubt grown 
under conditions of soil and climate which cannot be fully imitat4‘d 
in this country on a large scale, and if it could it would not pa> 
to do it. I think more would bo gained for native agriculture iu 
the long run by steady attempta to improve many of the crops we 
rarely have than by importing seed from America, 

At the same time attempts need not he neglected to try what the 
produce of seed obtained from tlie Capo aud otlier places w'ould 
result in. 

Many of the cobs I grow here were over a foot long, and largo 
in projMjrtiou ; but as the samples I sent you show, tho hulividual 
grain had considerably fallen off in size. 

The crop was grown on land more heavily maiiureJ tiiaii natives 
could afford, hut the experiment does not justify any expectation of 
future success in the district even under such improved conditions. 

It is no doubt impossible to lay down a hard-and-fast line as to 
what will answer in different districts, hut to improve ugriculturo j 
among tho masses a good deal more is rccpiired than giving them 
good seed. They do not appreciate our well intontioned efforts, 
or if they do so, their poverty compels them to grow such kind as 
they liave pro\^cd by experience will yield fairly remunerative 
crops, readily saleable in their own locality. 

The Cui;fa.s— C vrEETTs EscL'miMUH, | 

Read extract of a letter from Captain Pogson, suggesting the 
introduction of the “ Cliufas” into India : — 

I wish to bring to the notice of the Council of tho Society, that 
the ** Chufaa” or ** Cyperua esculcntus ” grows to perfection in 
Spain where tlie yield varies from 200 to 500 bushels per acre, 
according to the nature of the soil, aud manure used. In 
America the yield is not so high. But these nuts are in America 
reckoned to afford superior fattening food for pigs, and as sheep, 
cows and oxen would thrive on them os well, their value os 
food for man aud domesticated animals is very considerable 
(vide Pogflon’s Manual of Agriculture, pages 222 to 225). 

The wino merchants in Calcutta iv ho have correspondents in 
Spain might be able to assist the Society, as well as the 
public in geueracl, by arranging to import some tons of these 
nuts which I am pretty certain would meet with immediate aud 
profitable sale, and it is possible that the Agricultural Department 
would purchase and distribute some of the seed nuts. 

The nuts should be sent out packed in casks, chopped straw, or 
chaff, or a mixture of both, being used as packing material. The 
cask to be air-tight, so as to keep out tho sea air. 

It would be advisable to obtain information as to the time 
of sowing and harvesting these nuts In Spain, and then private 
onterprlse would do the needful. 

^ Kably Ameeb Suoabcane. 

In another communication Captain Pogson refers to the Early 
Amber Sugar cane of which he has sent a small quantity of 

‘'^^li^l^for your last letter, and in reply I have to advise you 
of the dSl^toh, by this day’s banghy post, bearing, of a tin 
canister ooutoinlng 18-ounoe of “ Early Amber KSugaveano seed.” 

I have in it forwardJMi tho paper of direction, but did not receive 
the sample Of white sugar made from this cauc. 

The ;plaat saaybea oonneoting link between the sugarcane and 
sorghum, or it may bo a cross between the two. 'J'he seeds differ 
Inform from those of the black sorghum, and the photograph of a 
roup of the plants teows long joints like those of the “ imphee.” , 
!ht &oonar^idiuundii Sdug reports that the seeds I sent him last [ 


month of the Early Amber Sugaiuanc have germinated fredy, 
and tho seedlings wore making vigorous growth. 

My surviving plants have made good growth since tho warm 
weather set In. I put dowm more seed yesterday evening. 

The best plan to utilize the seed W'ill, I think, be to divide it 
into 72 papers of I of an ounce each, and to send some to tho 
northern sttitions of the Punjab, ^.c., Curdagporo, Hoshyarpore, 
Wuzeorabad, Jhelum, Rawul Piudee, and Abhottabad, Mr. Poppe, 
of Goruckpore, tho Secretary, Bijnor Agricultural Society ; 
all or any Tea Planters in Dehra Doon who may be members of 
the Agricultural and Horticultural Society. The Hazaroebagh or 
Chota Nagpore Tea Plautera should try it. Then f(jr Bengal 
Proper, two sowings should be tried— the lirnt at once, and the 
second as soon as the rains arc over. TIuk exporiment would 
determine the proper time for Bowdng in Bengal. My idea is that 
the proper time will correspond with the time for sowing imp^irtocl 
maize seed in Bengal. But os the jow*ar (Daodhan of Bengal) 
•r holcuH sorghum grows well in Bengal during the rains, the 
Early Amber Sugarcane may do tho some : each paper of seeds 
should be accompanied with a printed copy of tho paper of 
directions. 

The Catalfa Tbek. 

Lastly, Captain Pogson offers some remaiks in reference to the 

Catal^ tree ’’—and the desirability of atteuiptiug Us introduction 
into India : — 

“I have enclosed a cutting from tho Tasmanian Mail of the 10th 
February 1883, which please submit to the Council of the Agricul- 
tural and Hort'cultural Society, and if approved publuined in 
the Proceedings, so that steps may be taken by the Forest Depart- 
ment to intrc^duce this valuable tree into India. The Baron von 
Mueller will no doubt oti your requisition send a «iupply of seeds, 
which oould be tried by the members of the Society, and some in- 
formation as to climate best suited to the C^talpa tree should be 
sent you. 

** Our Lauds Department, urged by Sir John O’Shannassy, says a 
Victorian imper, is proposing to introduce tlie cultivation of tho 
Cataipa tree. Report from Baron von Mueller and Mr. Guilfoylo 
show that these trees are practically iinncrishable, aud are fre- 
quently 4i feet in diameter. QVees ot this w^ood testcil after a 
century of growth have been found to bo perfectly sou ml, railway 
rails of it have been used for 48 years without exhibiting WTar, 
Posts 20 years m ground show no decay, and logs lying ii 
swamps, used as l>ri«lges fora hundred years, remain unchanged 
The wood is light, of u greyish white ijolour, line iu texture 
capable of I'cceivini' a brilliant polish, and tho bark i« tonic 
stimulant, antiseptic, the lioucy from tlie flowers bcin^ poisonous, 
It is recommended for foivet glades in sheltered situatious, grows 
60 feet in height, flow’ors beautifully, and for miuing purposes, 
especially bolow' water, should prove invaluable. About 250 of 
tbcHo trees have been recently grown at Longoroiig .State Nmwory, 
ami their acclimatisation will bo w'atched as an event of national 
importance. ” 

JAP.tuUj^E DxiY IwIOE AND SlNGLE-BULUlCK PloUOII. 

Read the foUow’ing letter from tho Under-Socretary, Govcrniuent 
of India, in respect to the above 

“ In acknowledging the receipt of vour letter of tho 27th ultimo, 
drawing attention to two notices by Captain J. F. Pogson iu the 
pioceodiugs of the Society for March, regarding Jaimnese Dry 
Rice and Single- Bullock Plough, I am directed to state that this 
Department will bo glad to be furnisho<l with any further infor- 
mation tliat may bo at the disposal of tho Society before taking any 
steps in the tUrectiou dusired by you. It is not considored 
expodiout to trouble the represoutativea of her Majesty’s Govern- 
niont ill foreign countries with such re<iui8itionfl unless they arc 
clearly show’n to be to the public advantage.” 

Letters were also read from the AHsiataut Director, Department 
of Agrioulture ami Commerce, N.-W.P., applying for a quantity 
of seed of the Minnesota Early Amber variety of Aonjkum and for 
seed of the Red Grass of Natal, Tricholoifui rosea. 

The Secretary mentioned that steps hud been taken towards 
meeting both requisitiojis. 

Mr. C. F. Manson, Deputy Collector aud Deputy Magistrate of 
Doomka, forwards a note on tho Sal tree (Shorm robustu) of 
the Santal Pcrguunalnj. (Trauaforred for Journal. ) 


OFFICIAL PAPERS. 


T he following correaponrleuco regarding the production of 
sugar from sorgho is published by order of tho Department of 
Revenue and Agriculture, for general information 
From J. R. Reid, Esq., Offg, Secy, to the Govt, of tho North- 
Westovn Prorinces andOudh — To the Secretary to the Govern- 
ment of India, Revenue and Agricultural Department,— (No. 777, 
dated Camp Lucknow, 28lli March 188.3.) 

In reply to your letter No. 69-34-IA, dated the 23rd January 
last, I am dir&ted to submit, for the information of his Excel- 
lency tho Governor- General in Council, copy of a letter from the 
Director of Agriculture and Commerce, North-Western Provinces 
and Oudh, No. 40.3A, dated the 17th March, containing the re- 
quired report on the production of sugar from sorgho# 
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Frojii the Director of Agricult\ire aixl Commerce, North-Western 

lYovtQoeB Ami Oudh, to the ^Secretary to the Government of the 

North-Westorn Provuicetj ami Oudh,— No. 408A, dated Allah- 
abad, 17tli March J8S8, 

1 hn\t; ihv hoiior‘to aoUuowleilge receipt of your letter No. 312, 
dat(‘d otii KtdM'uai y ldS3 (Heveuuo Department), calling for a 
ftpeciitl ivpfu’t on tlic /icrgtuiin Hugar experimeuts of this dep>art- 
Hienl, AuJ in ivpl> to report as tolTowfl : — 

TJ)o held /nefocted was manured with farm-yard manure and 
ruHivated in the ordinary manner. It was divided into throe 
hcotionfi, in which were respectively sown — 

Kmdy Minnesota uiubor cano received from the Govorn- 
niful of India, a variety W'hich bears the palm in America. 

— Amber cane or red sorghum, from seed of lost year’s farm 

ci'op. 

Black BOrghiini, 

In ovoiy way these crops were treated like an ordinary crop 
of guvilr'i. The field, however, proved to be too low ; and with 
water slanding on it for some time in July, the crop proved a poor 
OSS, and not nearly so good os another crop of sorghum grown for 
fodder, only on land high^ and unniauured. The low-lying crop 
also was much damaged by the “ makai” grub which does so muon 
injury to maize. 

The experiments were directed solely to procuring the best 
possible sample of crystallised sugar in the compost form (goor). 
!So far as could bo understood from tlie reports received from 
other parts of India, no saleable goor had yet been made, and even 
in America the manufacture of anything but syrup would seem 
to date from about 1661. 

Fxperiinentif were tried with various re-a^euts for defecting and 
clarifying the juice which is iutensely acid, much more so than 
that of sugarcane. 

Canos were cut at various st-iges of growth to ascertain the m<»ot 
profitable period. 

Canos wore grouud W’ith the leaves on to economise the labor for 
Btrippiug. 

The worni*eaten canes were excluded. So a great deal of the 
crop WHS used to gain exporieuco, and scarcely as much was used 
in the manufacture of the host samples as would warrant tho 
building up thereon of a cominorcial schoruc. For this another 
fiicaaon or two must be awaited. 

The best results were arrivsd at by stripping the canes in tho 
field, carrying them straight to the mill as cut, putting them 
through a Bihia mill at onco, and boiling the juice in one jiau, 
as soon as removed trom the mill. The best Liino foi cutting 
the canes is when the seed is in the dough stage. 1’he head of 
seed is cut off with the top short, and loft in the sun to ripen, the 
whole of the seed being saved. As economy is a great point, a 
portable mill that can be carried to the field is a (lesi<leratnm. 
Fermentation converts crystalisable sugar into uncrystalisable. 
So does the acid in the juice at high temperatures. Fermenta- 
tion is set up in the juice on exposure to tho air ; hence the 
necessity for getting the canes pressed and the juice neutralised 
as quickly as possible after cutting. To prevent fermentation 
also, the mill, boiling pan, and vessel for holding the juice as it 
comes from the mill were daily fumigated with u few sulphur 
matches. 

A few drops of castor oil wore sprinkled on tho juice as it ap- 
proached boiling point to aid in clarification, and at l»oiliug point 
milk ol lime wasudded carefully to a point cIo.se on neutrality. 

The scum, as it rose, was carefully removed and the juice con- 
centrated down to the proper consistency for goor. A small quali- 
ty of rab’* was made from which drained crystals were obtained j 
AS a sample ; but atteutiou w'as chiefly couceutratod on making ' 
goor. 

The above details show no difference from those of tlie process 
of manufacturing goor fi’om sugarcuuc, i 4 S now practised by many 
manufacturers. It is only given in detail becauso, altbough 
goor may be made from sugarcane juice, without using lime, a 
skilful native sugar-boiler entirely failed in operating on sorghum 
juice without lime, and for the black sorghum the failure was 
maintained with linn*., until a small quantity of carbonate 
of soda, or sujji, had boon added as well as tho lime. 

Taking an average, the result was as under ; — 


Oudurn per acre. 


Mds. 


1. Weight of plant 

125 

tl. ,, of cleaned can ea ... 

63*27 

3- t, of goor 

4*44 

4. of gi'uin 

3*00 

Cod^ per acre. 

Cultivation, 

Mds. Rs. A. P. 


Manure ... ICO .‘i 0 

rioughincfs . . 2 18 

Crushing clods ... ... ... 0 4 

8owiug ... ... 0 1*2 

f^eed ... ... ... Q. 4 

Weeding (onco) ... ... ... 2 0 

Cutting ..2 8 

Kent (kharif) ... ... ...4 0 

Bolling juice Re, 1-12 per inaund ... 7 14 


0 

0 

0 

0 

0 

0 

0 

0 

0 


Total 


Valut qf jn*oduce ptr acre, 

Goor (^. Rs. 4 per maund 
Grain ^ Rs. 0-12 per maund ... 

Tops and leaves of fodder 10 mauxids 
per rupee 
Vinegai* 

Total 


17 

2 

0 

1 


A, 

12 

4 

8 

0 


P, 

0 

0 

0 

0 


so 8 0 


The analysis, by Messrs. Carew and Company t Limited, of a «am- 
ple, was as under : — 


Cane sugar 
Glucose 
Moisture 
Ash ... 
Cnknowu 


Total 


61*00 
23*35 
7 92 
dT5 
4 01 

100*00 


This analysis shows for refining purposes an objectionable amount 
of glucose aud a larger amount than waspresent in a sample of sorghum 

goor mauoiaotared this year, also, 


Cane sugar 
Glucose 
Moisture 
Ash 

Unknown 


74*00 
9*42 
4*62 
2 26 
9*8 


Total 


at the Aska Sugar Woiks* in 
Madras. The sugar would clearly 
be more suitable For brewing pur- 
poses than for refining purposes so 
far as export is oonosrned. But a 
~ peculiarity of glucose sugar is, 1 
100*00 believe, its similarity in taste to 
honey, a taste which was very 
marked in tome samples of the 
sorghum goor, and which seems to 
be to the liking of the people. 
Coming os it does out of season 
and forming a good eating goor, 
there ft testimony from both 
Carew and Company and from 
Mesfirs. Thomson and Mylne that 
it would fetch a tr)p price in the market. It may possibly then 
become at least os popular for eating as sugarcane ffoor, and so free 
a largo quantity of the latter for export, particulany, if, as may be 
hoped, further experience will lead to furtlicr improvement. 

Sorghum reijuiros no irrigation nor does it require much manur- 
ing. ^ It can be grown on high light land which grows ordinary 
kharif crops, mid has in America been cultivated year after year on 
the same soil without deterioration. The seed is all saved and U 
good food for man or cattle, while tho tops, leaves, and begass are 
all eaten grcotlily by cattle. It is woi*tli then the closer attention 
of Indian agriculturists ,* and a large supply for distribution should 
be indented for of tJio best early amber variety from America 
against the coming kharif season. 


Note. — In the original Aska 
analysis, “ salts ” and “ash ” 
are given separately. Not un- 
derstanding how the analyst 
arrived at such a result, 1 have 
put the analysis in the form 
usually used abroad. 


INDIAN TRADE AVITH AUSTRALIA. 


Tuk tollowiug note, drawn up in tho Revenue and Agricultural 
Department of tlie Government of India, has boon published by the 
Government of India : — 

The active cc-operuti n of the Government in the promotion of 
liulo- Australian trade, commenced at the Melbourne Exhibition of 
1880, has now almost boon brought to a close in the despatch of a 
final consignment to Sydney of Indian goods likely to meet 
Colonial requirements. These are consigned to the late Commis- 
sioner at the Melbourne Exhibition now resident at Sydney, the 
capital of Now South Wales. Tho success of Indian exports in the 
market of Victoria, of which Melbourne is tho capital, haa been 
undoubted. Before 1880 the trade with Melbourne consisted 
mainly of raw jute, jute goods, oastor oil, and rice. Exclusive of 
these aud of tea, which then, however, formed a very small portion 
of the exports, tho Indian consignments received at Melbourne 
were valued at Hs. 1,61,678. In 1882 their value was estimated 
at Rs. 5,43,355, or Rs. 3,81,677 in excess of the value of 1880. 
The goods exported through the Exhlbitlou Agent, who after the 
Exhibition remained in Mclbourno for the purpose of pushing the 
Indo- Australian trade, were alone valued at He. 1,67,086 in 1882. 
A vory large increase is taking place in the current year. The 
impetus given to Indian exports is to no small extent due to the 
success of tea, in the wake of which the minor articles of 
commerce have followed. Tea exports rose from less than a lakh 
of pounds in 1880 to over two millions in 1882. Other lines in 
which success has been prominent are soft goods, myrabolams, 
skins and hides, unrefined sugar, Ac. 

Tho demand fur hides and skins in Australia, a country iu 
which cattle and sheep abound, appears remarkable, but is due 
to the fact that Australian hides are too good for mai^ymrposes 
for which Indian hides are required. Ttie latter are used, for 
instance, in making the upper parts of boots worn by the middle 
and lower classes, for which purimse also they are exported in 
large quantities to Europe. “ Spices and Condiments ” in not an 
entirely new line of trade, bat has been extended by the Exhibi- 
tion. Tanning materials are likely to find an increasing market 
in oonsfH;iuenoe of tlio exhaustion of forest products in Australia 
itself. 

Certain of the cotton goods which tlie Melbourne Commissioner 
took considerable trouble to place before the Australian houses 
have found favour, and some classes of the Bombay mUl hosieries 
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are likely to meet with conaiderable sale. A valuable market 
haa alio been found for a new claaa of juto goods, to meet wliich 
new machinery has been set up in more than one mill. 

In conseouenoe chiefly of the magnitude of the trade in jute 
bags, in wnlch the Australians pack their wheat and wool for 
export to Europe, there hiw always been a very large excess of 
exports to Anstralia over imports from that colony. The increase 
in exports, therefore, however satisfactory, is not likely to assist 
in lei^ing to the increase in direct ship]nng communication with 
Australia, unless some return trade is thoroughly established. 
The Australians do not Beu<l much to Imlla now, except horses 
and metals. It is doubtful if there is anything else in the colony 
which they can afford to send to India in any quantity, except 
perhaps timber and ghee. The high price of labour procludos theii 
competition in India to any manufactured article, or any pvoduc 
tion in which human labour is an important element. On th< 
other hand, wool is at present not required ; while frosen meat, 
batter and preserved fruits would only meet a small demand from 
the European population, and perhaps of a few wealthy sections o‘ 
the native community. Timber might, however, be taken for 
public works, while the whole native population is a customer for 
ghee. 

The quantity of the latter article consumed in British India, 
exclusive of T^atives States is estimated by the provinciaj 
authorities at considerably over five million ewts. per annum, the 
value of which is about fourteen millions sterling. The price of 

g hee is gradually rising, owing to tlio continuous decrease of graz- 
ig land and the greater prohts derived frotii the cultivation of 
produce. There is, tlierefore, some hope that ilio import of ghee 
from Australia, if once introduced, will meet a constantly rising 
market, and become more and more proiltable. 

The price now ranges between 0^/. and Id. a pound ; but first 
class ghee sometimos fetches in the Bombay market aa much as 
Hid. a pound. 

The attention cf the Government of India ia now confined to the 
import question. Unless a return trade from Australia cuti be 
found, the shipping rates will do much to handicap the oxteusion 
of the export trade and curtail t)ie Australian demand for Indian 
goods. One experiment has already boon tried for the purpose of 
solving the ghee question. Two ghcc-makers were shipped to 
Victoria ; but the landowner to whom they wore consignc(f found 
the adjacent butter market at Melbourne to be so lucrative that 
the ghee-makers’ labour was quickly confined to the) manufacture 
of butter. The experimAt is now to lie repeated on the condition 
that the labour of the gheo-makers shall not be diverted to other 
purposes. But It ia in New South Wales, in tlmt part of the 
country to which emigration is likely to be ostabUshed, ru., in 
the tropical regions on the north coast of Australia, that the 
Industry is most likely to take root, and further experiments will 
be tried therefore on this occasion in the northern tracts of 
South Australia, lu the meanwhile, it is anticipated that some 
samples of Australian ghee, with statistics of the cost of production, 
will be forthcoming at the Calcutta Exhibition. 

SELECTIONS. 

THE VITALITY OK SEEDS. 

A utumn is the natural season for tho study of aeods. But 
most of us have our attention more particularly drawn to 
them in tho spring ; and in the mouths of March and April mo.st 
amateur gardeners got^their only personal knowledge of these my’** 
tories of creation. Among the questions Unit are pretty sure to mop 
up in many an amateur s garden at this time ol year are, wlndher 
the remnants of last spring's aucil packets will do to sow this year, 
and how long may seeds be kept before losing their vitality. 'I'liis 
opens up rather a wider field for invcfifcigatioii than would, perhaps, 
be supposed by those wdio have never given any atlontion to matters 
of vegetable physiology. As a rule, no doubt, most of the sfod.s 
which amateur gardeners are likely to have sliould be last 
autumn’s. But seeds vary immensely in their vihility. Every- 
body has heard perhaps rather too much of the mummy wheat, 
which has been declared, seemingly on good authority, to have 
germinated after having lain in the palm of a mummy ever sinea 
the body was embalmed, perhaps M,000 years ago.^ That idea, 
however, has now been vei’y generally exploded. 1 here can be 
no doubt that there was some want of care in the observa- 
tions which seemed to establish it. This, liowever, is not the 
only observation of tho same kind that has been adduced in 
proof of the Indefinite vitality of some seeds. Ur. Liudley, for 
iiistauoe, tho well-kuown botanist, says in one of his works, “ 1 
have at this moment throe plants of raspberries before me, 
which have been raised in the garden of the lloitioultural Hociety 
from seeds taken from the stomach of a man wliosc skeleton was 
found thirty feet below the surface of the earth, at the bottom of 
a barrow, which was opened near Boicheater. He had been 
burled with some coins of the Emperor Hadrian, and it is there- 
fore probable that the seeds wore sixteen or seventeen hundred years 
old.*^ That statement also has, we believe, been rejected as the result 
of observation not sufficiently guarded, and it may, we suppose, be 
ooiisidsred 08 generally improbable that seeds ever have the cajiabi- 
lity of germinating after the lapse of any snoh period. At all 
eventji^e have no well authenticated proofs of anything ot tho 
klnd/tKough such alleged facts as that to which Dr. Limlley te.sti- 
fles have had tho support of very credible witnesses. ** The pre- 
servation of vitality.’^ says an authority, “ depends upon the stabi- 
llty of tho ohemioal compounds of which they consist. Ihia appears 
to bo tho hingo upon which everything turns.” A further truth 
flooms to be that the process of ripening is one which results lu 
thil ftabiUty, Oxygon ia the great agent of change, whether pi 


germination or decay, and a ripe seed is one which has been 
fortified against the action of oxygen. In some s eeds this prooese 
appears to be more complete than ia others. Even when fully ripe, 
nuts and acorns have a greater aflinlty for oxygen than corn, or 
peas, or holly berries. Nut and acorns, therefore, lose their 
vitality more rapidly than any of the latter. In some seeds the 
ripening process appears to do very little towards fortifying 
against the all-destroying oxygen. It is said that cofi'ee berries, 
for instance, lose their living principle if not immediately planted, 
when they become fully ripe, and the same thing has been affirmed 
of magnolia seeds. Ou the other hand, all kinds of cereals appear 
to perfect Ihoir ripening process very completely bnder favourable 
conditions, and hence prosorvo their power of germination for a 
long time. Maize has been grown after lying by for twenty-five or 
thirty years ; rye for forty years ; and wheat — feavdng out of oon- 
sidoration the of the mummies — has beou kuown to yield a 
good crop after constdorably longer than that. Dr. Lindley says 
that tho seeds of the sensitive plant will keep for forty years, and 
kidney-beans for a huudred years. It has been recorded tliat, after tho 
great fire of London, the ground oloarod by the destruction of tho 
buildings soon became covered with plants of a kind unknown, or 
very uncommon, in London previously ; and prairie fires iu America 
have been observed to have boon followed oy a similar pheno- 
menon. Some have explained this — though there certainly appears 
to be no great proliability fa the theory —by supposing it duo to 
the fact that seeds had l>con overbuilt or overgrown, and thus shut 
away from the vitalising action of the air, and that, when the 
ground was cleared above them, their .'^uaponded animation rc-aasert* 
ed itself, and they started into life. There would seem to be more 
probable ways of accounting for such a phenomenon, though it 
seems to be indisputable that good reason has occasionally been 
found to believe that seeds have been throuai up from a oou- 
siderable depth in the soil, and have at once germinated, 
tlieir vitality having apparently been suspended by burial. 
Anmteui* seed sowers should make a note of this. A very 
common mistake is that of burying seeds too deep in tho soil. 
They get moisture, but they got too little sun and air, and foil to 
germinate. Usually no doubt they die, but it may be that some of 
tho morcendurinu kinds may start into growth on being subsequent- 
ly turned up to the surface, and it may be that the plentiful crop 
of weeds that will often overspread a newly dug plot of gpouna 
wdthlu a very short time, may be accounted for iu this way. A very 
curious fact w'as vouched for many y^ars ago, which lias an addi- 
tional interest now, that electricity seems to bo invading every 
department of activity. It was found that a galvanic current had 
a (teuided effect in tiio germinating of soeds-~tnat seeds at the nega- 
tive pole of a batteiy germinated much more freely than tliose 
round the positive pole, But what is far more singular tbau this is 
that, according to very respectable authority, the radicalB 
of seodH inad«* to germinate at the positive ’ poles grew up- 
ward instead of downward— the ciin’ent made them gix)w bottom 
upwards. ProfcHsor Reuliey, who mentions this, refers to a number 
(>i experuiicntH carded out with the dofmitc object of ascertaining 
how long seed may be kept with a probability of their growing. 
Out of .T68 spiscies tested by Oe Canaollo, there wcx'c only seven- 
teen that grew* after a lapse of fifteen years. Out of 188 genera 
tried under tiic auspices of the Britiuli Association, it was found that 
tlie majoritv had lost tlicii vitality altogether at the end of ton 
year.'s. Thirty -four species retained a capability of germinating 
after ton ycm‘8, twenty species after twenty years, and only two 
after forty years. An a general rule, there can bo no doubt 
that Nature knows pretty w'cll what she is about iu shaking 
lowii her seeds as soon aa they aro ripe. They dotoriorato 
>V being kept. So far os the floriculturist is concerned, however, 
tlierc woultl seem to be some exceptions. Balsam seed, for 
instance, is thought by many growers to produce more double 
blossoms by being kept for a time. As a rule, however, old seeds 
should not be relied upon, and, tliough it is to be feared tliat most 
)f Uie aee<l packets have a certain proportion of old stock, wo 
uippuse that many dealers wdll satisfy any little qualms of 
■onHcieuoc witli tlic reflection tlmt most amateurs are given to 
sowing their seeds too thickly. — Ghhu, 


INDIAN AGRICULTURE. 

t N what manner shall a rapidly iacroasing population derive 
sufticicnt susteuauco from a deteriorating soil ? To the solu- 
ion of this problem liioiiteuant Eredoriok Bogsou, H. M.’s Bengal 
Army, has applied himself with much intelligence and assiduity.^ 
le is encountered, however, by two onemies —the apathy of tho 
Government, and the prejudices of tho people. Again and again, 
ic has placed important information at the disposal of tho Goveru- 
[lent, but only to find his waruingi neglected, his good advdee 
.reated with indifference. The value of a rich opium crop, one 
.vould imagine, must be pretty well established by this tiuie, and 
yet no attention has been paid to a pamphlet published in 1871 by 
Mr. Pliilbps, a landholder iu the district of Fyzabad, iu which 
were pointed out the groat advantages he had derived from the 
use of a particular manure rocommendiwl by Mr. Pogson, who 
ha<l officially communicated his formula to the local Government. 
Experience also has shown that tlie poppy is far more vigorous and 
hardy when grown ou hills, and that Himalayan opium contains 
twice as much morphia os the best produce of Benares and Patna. 
Nevertheless, the cultivation of tho plants is virtually coufinod to 
the plaius, where the requisite iron, potash, and uitrogou aiv In- 
ade(j[uately supplied by the soil, and to provide which was tho 
object of Mr. Pogson’s slighted receipt, lu like manuer, uo 

* MatMal of A(jri*'idfure Jor Indio,. I3y Lieutenant F, Pogson, Il«M..’s 
Bengal Ariay* iWker, fijpink k Co. 
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offioUd Btepe have been taken to encourage the oultivatioa of the 
Chulae. or Oyuerm emulentua^ which, although imported by the 
Agrl-Horticultural Society «o far iwick ae 1887, doe* not yet 
poMeas a Hindoo name. It ia the well-known ground nut, 
ao popular in the United States and in Spain a* food for 
human being*, aa well for Bheoj>, oowa, oxen^ and pig*. 
It i* dcacribod a* extremely prolific, a single nut yielding 
from two to four hundred. In flavour it resemblea a coooanut, 
with a taste of abnoa<ifl when the tuber* are ripe and dry. 
A still more ntrikiug example of bureaucratic supercilious- 
nesB is to be found* In the stupid ueglaot of the immense deposits 
of fossil bones in tlie feewalik range. The natives who, if Hindoos, 
can hardly be prevailed upon to touch bone-dust, do not object 
to handle the phosphutiicoa bones dug out of these mountains, 
probably frorn not understanding theii’ real character and origin. 
The one thing needful is the coustmetion of cart roads, nut 
hitherto Government has apparently had no time or thought to 
bestow on such vulgar details. Ime Hindoos are equally averse 
from using nlght*Boil and liquid manure, and thus abstain fi'om 
employing the means imnmdlately at hand for tlm regeneration 
of theu‘ exhausted soil. Mr. Fogson is severely logical in rebuk- 
ing the Hindoos for their laudation of the cow as a universal 
purifier, and yet refusing to make use of the animal for the 
purification of bone-dust and other artificial manures held to be 
oojninou and uucleau.** Hi* advice, however, may be profitably 
followed by both native and European agriculturists, for it is emi- 
nently practical and devoid of empiricism. His little volume, 
indeed, omlmdies teachings of a large and varied experience, and 
deserves to bo wai’mly supported by the Government. 

The food question, inde^, is beginning to cause anxiety In al- 
most every region of the globe. Even the Americana are watching 
with disquietude the rapid absorption of culturable land by immi- 
^axits from Europe. The present system of agriculture in the 
United States, if such it can be called, where the soil is left to it- 
self, is excessively wasteful and exhausting. So long as tlio virgin 
soil will go on yielding spontaneously, the danger of diminution in 
the supply of cereals oauuot be imminent, but as soon as manure is 
wanted, Hie decline will become visible to all niou. Tlie American 
fanner is not generally a stock-keeper, except on dairy farms, 
which, of course, produce little in the way of corn. But without 
stock it will be neoossaiy to have recourse to the artificial manures 
which need to be applied with thought and discrimination. There 
b a very general belief that the prevalence of plouro-pneumonia is 
partly and even largely due to the excessive or injudicious 
use of aitificiai manures, uneducated farmers taking no heed 
of their component parts, or of the nature of the soil or crop to 
which they ai-e to be applied. The Indian agriculturist who is 
willing to be guided by Mr. Pogsou’s advice, incurs no risk 
of the kind. He is not invited to purcliase this or that 
compound, but is told in simple language, to be understood 
of all men, what ho is to do for each particular crop, whether 
or tobacco, mabso, wheat, or barley, or any other form and 
‘aamon of field produce. He cannot go \vrong unless be chosos to 
follow his own 3udguient. In England tlie outlook is very dis- 
agreeable, alike for those who own, and for tlioso who occupy land. 
Lmnb for the present is tabooed, which deprives the farmer of his 
spring resources. Even mutton is growing scarce and dear. Old 
mutton such os our fathers loved has long been unobtainable. It 
b seldom more than one year old, and is consequently palo and 
flabby. It has deteiiorated as much as the clarot with which it 
was washed down. Gharlea the Second may congratulate himself 
that he li\od at a time when sheep wore grass-fed, and suffered to 
complete their fourth or fifth year, lie would never have been a 
merry monarch, hml he sat down to alternate courses of beef and 
pork, the one cut from an animal dying of consumption, and the 
other from an unclean beast swarming with ti iehime. The very grape 
refuses to make glad the heart of man. Phylloxera is a long and hard 
word for the million, but the disease appears to be as Incurable as 
young love, and much more fatal. The vile concoctions of Spanish 
and Australian wines combined with slow poisons, that are now 
shipped from Bordeaux, mark not only the deterioration of the 
French vine, but also, what is fai' worse, tiio deterioration of the 
French character. Man must live, however, or tliiuks that he 
must, nor will he live on bread alone. With the diffusion of sound 
scientific knowledge, the earth wdli once more be compelled to 
yield her kindly fruits in due season, and in suffioient quantity for 
the maintouanee of mankind. The period of trial and tribulation 
b generally brief, and is usually sucoceded hy long continuous 
happiness, especially in three- volume novels. Let us hope, there- 
fore, that man will not be starved off the face of the earth, at least 
in our time ; and in the meanwhile we may perchance postpone the 
evil hour by a careful study of Mr. Pogson’a treatise. — i/adms 
Ifai/, 


ECONOMICAL USE OF TURNIPS IN THE FEEDING 
OF CATTLE 

M r. BRUCE, Collithie, read a paper on this subject at the lost 
meeting of the 8trathbt>gio Farmers’ Club. After a few 
lutroductory remoi'ka, Mr. Bruce said t — If the same pro{>oi'tiou of 
the acreage of the farm is to continue to be devot-ed to tlie growtii 
of the turnip crop, I would suggest as an improvement on the 
resent mode of it* consumption that the whole of tlie crop 
• drawn for sheep, and the number of drills loft to he 
regulated according to the q^nality of the soil and its need of the 
manure of sheep. A great drawback, and jjt is a serious We, to the 
consumption of turnips by sheep in thb district, is the heavy rain- 
fall and stormy natui*e of the weather generally. Owing to such 
adrerst oUmatlc oonditioQS as genenmy prevail here iu winter, 


rice* for drawni turnips must be oottslderably lower than In other 
istricts where a milder cUmafce b enjoyed, r ud where the stock 
arrives sooner at maturity. And as the turnips are not worth so 
much to the flockmaster in this locality m In many others more highly 
favoured, owing to the same reason— the heavy rainfall and frequent 
snowntorm— it Trt highly probable that in even an average season 
the succeeding crops do not deidve so much benefit from the drop* 
pings of sheep as they do in the more favoured looslitics. As 
»rims as a rule may bo expected to remain low — in fact seldom so 
lighas sufficient to cover the cost of production, farmers liave not 
the same encouragomeut to consume a part of the turnip crop on 
the ground by sheep as the farmers have, who live in dbtricts 
wheni n dry climate is enjoyed, and which Is so neoessary to the 
speedy fattening of the fleecy flocks. However, If it be assmned 
that the manure left on tlie ground by sheep l>e worth to the suc- 
ceeding crops about 30s. psr acre — wlilcU I l)eUeve it Is— when the 
tuniipH uie consumed on ground in suitable condition, a little 
encouragement appeal**, and it might be worth the attention of 
farmers to try the system on a more extended scale than has hither- 
to been done in this district, and carefully watch the results. For 
economical reasons the present system of consuming the turnips Is 
ripe for change, and an alteration is due at an early date, but owing 
to a spirit of apathy, which unfortunately prevails in farming circle*, 
and ivhich U altogether hostile to agrlouftaral progress, I fear the 
necessary ri'fonn which agricultural enterprise should achieve, will 
onlj^ be accomplished l>y stern neoesalty. Turnips could be much 
ocouomizod by pulping and mixing with chopped straw, but as 
this mode of preparation cannot be conveniently adopted on every 
farm for want of water power, and, as in too many oases a prejudice 
prevails against the method, it has not had *uoh an extensive trial 
as it deserves ; but, as the prejudice is not l>orn of personal interest, 
it would doubtless be removed by a oloaror knowledge of the sys- 
tem and its attendant result*. By pulping turnips and mixing 
with cut straw a considerable saving can bo effected ; in short, the 
supply of roots can be i nduced to one-half the ordinary quantity 
(or from 150 lbs, to 75 lbs,), along with cakoor meals to a feeding 
bullook per day, with a similar redaction to young and growing 
animals 8iich a saving is a groat consideration, and pulping is 
.<<urely a mode of preparing food worth giving an impartial ana ex- 
haustive trial. Some people have abandoned the system of pulping 
roots in despair, on account of their stock not making satisfactory 
progress upon the prepared food ; but upon inquiring into the whole 
system of teeiling pursued in such cases, it^ippears that the animals 
were not BunpUed with Avater, and as water is requisite when the 
allowance of turnips ia lirought to such a limit, it would be a matter 
f surprise if the results \\\ such cases were entirely satisfactory, 
seeing that nearly two- thirds of the weight of the animal’s body is 
composed of w*a6er. When roots are dirty, as they frequently arc, 
when lifted in the winter months, it ia necessary to wash them be- 
fore pulping, not only to save the machine from unnecessary tear 
and wear and to prevent its destruction by small stones, hut to 
present the food to the stock in a clean ami palatable form. During 
the last few years the labour and expenditure of the hiisbandinan 
have not been rewarded by full crops of turnips, and extensive 
resort has necessarily been nad to artitici.il lood, and it is probably 
during aiich wcasons, when farmers arc compeUed to use artificial 
food, that its advantages bccomo mo it apparent. As we must drift 
with the stream as circumstances direct, probably tlie best thing 
would bo to somewhat alter our sterootyped rotation, and put a 
Binaller lireadth under what in this district we may call the ‘ sorry 
crop,’ and rely to a greater extent on extraneous aaftistauee in the 
feeding of stock. I advocate tlio more extended use ot artificial feed- 
ing stuffM for throe reasons. First— BccauBc, it you pay for them 
you arc sure to get them, whereas you may hV. at the trouble and 
expeiiHc iu endeavouring to produce a crop of roots, and have a par- 
tial, amounting at times to almost a total, taihiro of the crop. Aly 
second reason is that L ooushlor by a moderate use of concentrated 
feeding stuffs, and a limited allowance of roots, flesh and fat can be 
laid on the bouos of our animals in less time and at leas cost than 
by the common system of allowini^ them all the turnips they can 
cousumo. My third reason for advising the use of such substances 
is, because 1 believe tlio fertility of onr fields can bo considerably lu- 
creased by the extra quality of the farmyard manure, in which a 
judicious mixture of the richer varieties of food has entered into 
the dietary of our stock. And I also believe that this extfa ferti- 
lity can bo pnrcliaeed at a less cost indirectly by the use of such 
fooil amongst the stock than hy directly applying to the crops the 
expensive animouiaoal and phosphatic manures. Of course, it nas to 
be borne in mind that in order to obtain the full benefit from the 
oonsumption of artificial food no waste should be permitted in the 
courtyard, and in order effectually to prevent waste, the manure 
heap necessarily reipurcs to be covered, and the wash of the byres, 
without being contaminated with rain water, should be carefully 
conducted to the heap, and there preserved so for as can be 
absorbed by the manure, In the njost economical feeding of stock, 
a knowledge is required of the exact relationship that exists 
between an animal and its food, and of the analysis of the various 
kinds of food. An ac(|uaintanoe with physiology, together with 
the researchea of chemistry, have given the necessary Informa- 
tion, and by these lights which illuminate the otherwise dark 
paths of agricultural knowledge, I shall briefly consider the oon- 
Btitueuts of food, aud refer to their rolationship in the animal 
economy. The various constituents of food are divided into two 
distinct classes, the nitrogenous and tlio noa-ultrogenous^The 
nitrogenous iKirtious of fo<>d are albumen, caseiue, and fibrlCref and 
are called flesh formom because they form the blood and tissue 
of the body. The flosh-formet* are present to a limited extent 
in the straw of c<M*eal«, but mostly abound iu the seeds of Ijoaus, 

S ease, lentils, oats, and wheat, while the seed* of cotton and 
ax arc lun-ticularly noh in thain. Tlie non- nitrogenous portions 
of food are of two principal kinds— the oils and the carbo-hydrates, 
or starch, sugar, pectin, and gum. In the auiinal sodnomy these 
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nuOittein the heat, promote respiration, and form fat. In Indian 
oOrOi In twi strftw of cereftls^ and iu tlio dry matter of potatoes, 
•tamh w prttient in large quantities. Sugar and pectin are com- 
mon oonatments of mangolds, carrots, turnips, and other roots. 
Itt the animal system, oil serNres two purposes, for the 

maintenance of heat and for the storage of fat. For 
the purpocM of respiration, oil has two aiid'U-half times 
as mueh value as the carbo-hydrates, Iwcause it contains that 
excess of carbon ; and that portion of it wliich is lUgested goes 
for the storing up of fat in the system. Some of the leading 
physiologists £a\^e recently changed their views, and they now 
regard the carbo-hydrates as being useful in the animal economy 
only for the purposes of respiration and for the maintenance of 
heat. Formerly suoh substances were looked upon by all as being 
useful for the production of fat. However, it matters little ; for 
were it not tor the carbo-hydrates, the animal heat and force 
would neoessanly require to be supplied by the albumenoids and 
oil present in the food. Science shows that the animal body is 
composed of the following four proximate elements lat, wate» , 
2ud, albuminous tissues, represented iu the food by nitrogenous 
matters or flesh-formers ; 3rd, fatty tissues, being represented by 
hydro-carbons or fat-formers and heat-producers ; 4th, saline, 
having its corresponding representative in suit. It therefore 
follows that, in order to maintain the animal system iu health, 
it must bo supplied with food containing all the constituents of 
its composition. Physiology has given well-defined principles, 
suflBoient for the purpose of properly regulating the diet 
according to the intention of the feeder. Thus young and grow- 
ing animals should be supplied with food best adapted for tlie 
building up the loan part of the body, or for giving thorn bone and 
muscle. For this purpose gluten or albuminous matters are 
absolutely uecoesary, and should occupy an important place in tho 
comj^iotition of their food. Tlie amount of flesh that can be derived 
from food depends upon the quantity of albuminous constituents 
present in the food. For the full development of muscle, animals 
should have plenty of exercise, and they should also have access 
to salt, which is necessary in the animal economy. Feeding 
aninmls, on tho other hand, should be supplied with food most 
conducive to the production of flesh and fat, and for that imrpoao 
the oleaginous food, or substances rich in fat and oil, should be 
mixed, in suitable proportions, with tlie albumenoids or flesh- 
formers— i,e., albumen, caseine, and fibrine-— and tlie carbo-hydrates 
for heat givers— i.r., — Aarcb, sugar, pectin, and gum. f laving 
considered the various constituents of foml, and their respeetivo 
uses in the animal economy, I shall now briefly refer to the analysis 
of the common varieties of food produced on the farm. By analysis 
we find that turnips contain fully UO per cent, of water ? it 
consequently follows that there is scarcely HI*, of dry f*’eding 
matter in every lOlbs. of thorn, and In that small quantity of dry 
matter there is no oil for the rapid accuinulation of lat, and 
only litb. of albumenoids or flesh formiug oompounds ; they 
contain, however, about fi/s 11>s. of tho carbohydrates or nou- 
nitrogenous constituents of food, the uses of wliioh havo just 
been explained. The cereals contain a nundi less proportion of 
water, but still the moisture present in oal straw in good oondition 
is as much as 11 percent of its entire W'eight. Kvery 100 lbs. of 
oat-straw contains ^Ib of oil, 1^11). albumen, and 37 lbs. of the 
carbo-hydrates, and as a feeding suliBtanoe it has a greater value 
than is generally accorded to it. The giain contains 4^1bs. of 
fatty matters, 9lbs. and 411ba. rrspectivtdy of the allmiinmoids 
and carbo-hydrates. The feeding prcjiertics of clover )iay greuHy 
depend upon the mixture of the \arious grasses and tho amount of 
clover present in the mixture. Before tlio crop is nt full niatuiity, 
or before the seeds bdfeiii to ripen, the nitrogtjn is most nbuiidiuit, 
and as ripening proceeds, the nitrogen diiniuialies, ^^i)ile the pro- 
portion of tho carbo-hydrates increases. It will thus he seen that 
the analysis of hay must vary greatly aceortling to the stage of matur- 
ity tlie crop has attained when cut, and tho comlitiou in which it 
is secured. Theoretically iu the feeding ot cattio, hfiy and tnvnips 
should produce rcsvilts equal to a supply of good oat-straw and 
turnips, alone with several pounds of lins' cd cako. It has been 
estimated that, as an auxiliary to the ordinary food, 71ba. of oats 
and 12lhfl. of clover hay are equivalent in value, and should each 
make lib, of live increase. In the meantiiue, oats at 20 s’, per qr. 
of 320lba. ropresouts £7 per ton ; and according to tho above scale 
of comparative values, hay sliould be worth as an artich3 of food 
about §2^. per ton, whorcaa it can be purchased la tlie luaiket at 
about 60 per ton. The analyses wliioh have been gi\eii clearly 
show that there is an enormous loss iu tlie conversion of the 
natural produce of the farm into meat, and many theoveti» al men 
arc astonished liow cattle thrive and fatten as they do upon rucIi 
food. But still, oven those who pin tlieir faith to chomistry and 
its teachings, if poaaessed of oxporicncc gained in tliepractic.il school 
of nature, will readily admit that tho reaults ar** much better than 
can bo expected, and especially ia such tho case when the natur.il 
food has been produced on good aoil, and in high inaiiunaJ conditmn. 
The reason why such snbstancca as straw, turnips, mnugolds, and 
patatoea, which contain little but water and the carbo-hydratoR, 
fattou animals at all, ia because, us has already been cxplaineil, tin' 
latter maiutain heat in the animal system, and, by assimilation to a 
limited extent, they may bo tran8fonne<l into fatty matters, and 
therefore becomo irtorod os fat in the body. In these days when 
the turnip crop is a very uuoertahi one, and from its uncertainty tho 
expenses connected with the production of bcof are high, farmers 
oannw afford to lie in the ai’ms of Morpheus, but must he ready to 
take advantage of all the benefits whl ih flow from an increased 
knowledge of solenoe, and the lessons which practical exporionoe 
teach. Science teaches ua that tlio food generally served to fatten- 
ing animals is not of a nature capable of producing the best results 
in the least time, and it also shows us that if we are aiming to 
produce flesh and fat at the least cost, and lu the least time, it Is of 
b»vf the food of the ro^ulsito nature 


for those purposes, Seeing that in the natural produce of 
the farm, nil is scarce, iu artificial food it becomes the more 
necessary ingredient for the early niaturing of stock, and it 
also becomes neQe88ai*y so that the flesh of our animat bo well 
mixed with fat. In liuseed cake the proportion of moisture is only 
about 10 per cent, or one-tenth of its entire weight, the remain- 
ing wiue-tcutlis consisting of substances of more or less value 
as food, and contains from 10 to 12 per cent, of oil, about 28 per 
cent albumenoids, and from 30 to 36 per opnt of tho carlm' 
hj^diatea. Such analysis clearly shows that linseed cake is a vei^ 
valuable feeding substance, and from its better digestibility it 
poasosses a value above that of docortlcatetl cotton cake, although 
the latter possesses on analysis 60 per cent higher than the former. 
The value of any food greatly deponds upon its digestibility^ and 
practical tests have shown that as a feeding substance, u#- 
oortioated cotton cake Is inferior to llnseod cake. From the 
indigestible nature of decorticated cotton cake, eminent authori- 
ties have given it as their opinion that as much as seven -eigliths of 
its albuminous constituents pass through tbs animal without being 
assimilated. Decorticated cotton cake contains a half more nitro- 
gen than linsoed cako, or nitrogen equal to 8 per cent ammonia, 
consequently its maimiial value is very great, and If that be taken 
into consideration, wliich it deserves to be when oStimating Its 
value, then it is worth considering whether it is not susoeptiblo 
of improvomont by grinding and mixing with other substances of 
a less concentrated nature, and thoroby enhance its V'aliie as a 
feeding substance. Tho preparation of food is a matter of oou- 
siderablo importance in connection with the economical consumption 
of the turnip crop and the juJicioua feeding of cattle. The system 
of cutting straw and pulping roots, w'hich a few advanced feedera 
have adopted, has much to recommend it, inasmuch as whatever 
meals are used can bo readily mixed with tlie prepared food which 
is given in a more presentable form, and not attended by the waste 
which takes place under the ordinary system ; the animals 
also can tho sooner take their food ancl consequently have more 
time for rest. In tho fattening of cattle generally in this 
district, 1 believe tho practice of most farmers is to allow 
a bullock 150lba. of roots por day, along with straw eul 
Wntum. If such a quantity was given along with a very 
liberal allowance of concentrated feeding stuns, cattle could 
scarcely be expected to pay for their fare. But if the supply be 
roducoil to nearly onn-lialf, or a quantity not exceeding lOOlra. per 
flay, along with 4 or 51 ba. f»f cake or meals, there is a m'eater pro- 
bability of a return for both, the natural and artitioial food con- 
sumed, In manv cases wheit verv large quantities of highly con- 
centrated food are given, J am afraid that a direct profit from Its 
consumption would bu too much to expect. It is desirable that 
whatever is given in fhr form of artificial food, should be given 
in good condition, and suitably lialauced, oontalning the proper 
]>roportions of aUnnncinoidH, carbo-hydrates, and oil, so that the 
process of fat tilling should as much hastened as possible, la 
the meantime, \ariou-) siihsLunces, such or oats, Imrley, and linseod 
can be comi>onndB<l by the farmer iu proportions to show an 
analysis similar to liuseed cuke, and at less axpense than oaka ; 
but as farmers generally mix their meals With cold water, a 
considerable amount of the nutriment is destroyed by that 
rough nnd ready process. Meals should bo always given dry, 
or mixed witli boiling water, which would bo the means 
of at least partially cooking the food and making it more 
palatable and more easily digested. In preparing a meal it U 
dcHirable to draw tlio constituents from a variety of sources, 
bccHusc the oats and barley ground into meal, being comparative- 
ly po(u* in nlbnincnoids and oil, would never do to he given alone. 
In order to increase tho feeding value of suoh subalancos, it is 
nccoBsary to add nitrogenous cou3titucnt‘<, which can be dope by 
adding braised linsci'd or decorticated cotton cake ground into 
meal. It is to be remembered tliat the nutritive value of a food 
does not depend altogether npou the uitrogoiious elements or the 
supply of albuminous compounds present in the mixture, but 
to a certain extent upon its digestibility and palatubility. In 
coinpouiiding a meal, cave should l»c taken not to have too much 
oil pixsmit, as a superalmudauiit' would have an injurious effect 
upon the iiniinars iligestiou, and for a feeding bullock possibly 
Ub. is as imn;li as cun bo .assimilated in the twenty-four hours. 
As ruminating animals require a cortalu amount of bulk in their 
food, it would nut do to feed them upon a highly concentrated 
food alone without a supply of t' e bulkier kinds, such os turnips 
ttad straw. In reference to tho comparative values of natural 
and artificial food, I may mention an experiment which 
was carefully couduebed by Mr. John Milne, of Laithers, 
Turriff, and rocordevl iu the last published volume of tho 
'lUcdoH'i of tlie Highland and Agricultural .Society of Scot- 
land. The lesult of the experiment clearly showed that 41bs. 
of linseed cake and 51 ba. of cotton cake or maize were equivalent 
to lOibs. of turnips. Seeing that by anolysi.s cotton cake is 60 
per cent bctU"’ than liiHced cuke, a dtroctly opposite result 
might have been expected. There are many other important 
matters couin'ctcd with the feeding and fattening of cattle which 
claim attention ; but, as I have already occupied too^ much of 
your time, 1 shall Inielly allude to only a few of thmn. The most 
important of these I consider is regularity in feeding, which is 
the meaiia of pi eventing rcstlessiicss, and is thoreforo of great 
consequence. Cleanliuess of the byres, and auimals should bo 
carefully attended to, and their Utter should receive attentnm. A 
suitable and even tomperaturc, together with properly voxmlatod 
buildings, and an immunity from draughts, are uone the less 
desirable, yea, essential to satisfactory progress. It is unneces- 
sary to mention that in order to secure satisfactory results in 
fattening, juiliclous cave and treatment are necessary H'Ojn the 
day of the animal’s birth to bring satisfactory results iu £ s* a# 
— BitUi»h Ag riculUitYlftt 
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EXPERIMENTS ON THE SULPHITE WOOD PULP 
PROCESSES. 


A CONTRIBUTO R to the Papier SSaitung publishes in the 
number of that journal for the 1 5th ultimo a oommunioation 
of which the following is a translation : — 

Last week we had a visit paid us by a gentleman who had been 
several days with Mr. Ekman at Bergvik, and with Mr. Francke 
at Molndal, Sweden, for the purpose of experimenting ; and we 
are now ablOf owing to hU friendly auistauoe, to state exactly the 
result of his visit 

We must in the first iustauoe correct our previous statement 
with reference to Mr. Frauoke’s boiler, so far that the taps are now 
different. T^e taps are not made as usual of cast-iron, but are 
merely a oontiuuation of the cylindrical boiler with egg ends 
indeed the boiler is merely tapered off at the ends, and is con 
struoted without any sharp corners or angles, so that it can be 
thoroughly well Hued with lead ; the ends are closed by screwing 
on brass plates. At each ond of the cylinder, just about where 
the tapering off into egg shape commeuceSt two broad iron bands 
about 8 inches wide are placed, which latter are carried on two 
heavy cast-iron rollers 18 Inches diameter ; these four rollers are 
supported on cast-iron bearings, and the cylinder rorolvea slowly 
on these rollers driven by cogs. 

The boiler fully lined with lead weighs quite 40 tons ; the lead 
is not attached to the boiler in any way, but forms a boiler of itself 
inside the iron cylinder ; on the inside of the cylinder at distances 
of about 8 feet apart are introduced brass rings of linoh thickness 
by 2 inches wide in the shape of wedges which keep tho load 
against the outer iron shell. 

Ekman’s mill at Bergvik, near Soderlmni, 350 kilometres from 
Stockholm, only prepares unbleached stuff, which U worked up 
by Thompson and Bonar of Ilford, near London. The boilers used 
here are only 4i feet diameter and 12 feet long, and arc construct- 
ed like Laliousso’s straw-boilers. Ekinan’s mills are worked exact- 
ly on the same principle as that described in his American Patent 
No. 21 011882. 

On the other hand, while Francke aud Mitschorlicli use lime, 
Ekman uses magnesia, which he procures in the shape of carbonate 
of magnesia from Greece and Germany : this magiu'sia is burut iu 
the same manner as chalk, by which process it loses its carbonic 
acid, and is converted into magnesia ; this is placed on shelves inside 
a leaden tower lined out with wooil so as to protect tiie lead, and 
sulphurous acid gas is introduced passing upwards, water being 
allowed to trickle down over it, which is partly absorbed, so that 
at the end of tho operation merely a slimy mass remains ; the boil- 
ing with the solution of magnesia and S02 la conducted as describ- 
ed. 

We think it iniprobablo that Ekman obtains his S02 from 
Bioiliau sulphur instead of from pyrites. 

It seems of importance that Ekman does not cut his wood into 
pieces like Francke or other cellulose manufacturers, but that he 
first saws it into planks, and carefully boros out every knot after- 
wards ; it is very easy to distiuguish tho imperfections in boards, 
whereas in the small hauked-up pieces those are very diflicult to 
detect, 'riiese boards are split up still Rinallor, and thou crushed 
We are indebted to this costly preparation of Ekman s stuff fur 
the follow'ing results, uIl., that his stuff works up quite clean, 
without using any kootfcera or straiuors. Our informant brought 
samples of Ekmau’s and Fraucke's raw inaievial, and samples of 
the stuff at all different stages of the process, and the result proved 
that Ekmau's stuff boiled (not blcacnod) is cleaner and nearly as 
white as Francke’s bleached stuff. 

The paper made from Ekinau’a unbleached stuff, aud which wc 
wo have seen, can be used for tlio best writings, aud is superior to 
paper which was made from Francko’s stalf which was only fit for 
news ; we have also soon paper made from Ekinan’i bleached stuff 
which is quite equal to paper made from fine linen. 

The prinoipal theoretical difl’erouce between tho lime and magne- 
sia process is that the gypsum (lime process) is not easily dissolved, 
and remains in the stuff, whereas tho sulphate of magnesia is readily 
dissolved, and is easily washed out, none of it remaining in tho 
irtuff. 

We do not know whether the magnesia has any other advantages 
over the lime, but it would be very interostiug if this could bo prov- 
ed by a trial. The cost of Ekinau’s unbleached stufV at Bergvik is 
iT3 per ton, but tho soiling price is £20 per ton. It has been prov- 
ed that, according to the price, Ekman ’s stuff* is better than cither 
Frauoke's or Mitscherlicirs as it comes into the market; w'e aie, 
however, unable to say wliotber this is owing to the method of 
manufacture or to experience. 

The French paper manufaeburors who visited Bergvik gave a 
detailed account in the French language, wliioh we now repeat, 
translated and oondensed. 

♦* Result of experiments made at Bergvik in the presence of the 
undersigned manufacturers, on the 2uth and 2Uth duV» 1882. The 
wood, white piiio, was foiled in the spring of 1881, and sawn up in 
autumn into planks weighing 4,305 kilos 

kilos. 


There was a loss during storage ot planks of ... 260 
Doi tlirough outtiug ... 233 

i)o. through deaningi dusting and scrib- 

ing ... ... 4 ^ 332 

Making in all a total lost of B25 


025 kiloo lro» 4,095 kilos, leave* 2,573. 


This lot of 3,570 kilos was put into 4 boilers, Md after bdng 
washed in the ordinary potchers, was put up into 18 bales weighing 
nett 2,875 kilos, (moist weight) ; on being dried this was reduced to 
51 ‘30 per cent dry stuff ; another trial, or test in the same way 
only yielded 48*70 per oent—the last trial seems more correct. 
Taking the 3deld at 50 per cent, by splitting the difference, the 
weight of the dry stuff obtained in 1,437 kilos .•.—32'88 Mr cent 
of the raw wood which contained 21 per cent moisture.— Bergvik, 
27th July, *82, signed by 12 gentlemen whose names we oannot 
decipher, and therefore omit. 

The yield of 82*68 per cent boiled unbleached stuff seems hw, but 
if we consider the 21 per cent moisture which it contained, the 
dry weight would oome to more than 40 per cent, but even then the 
yield is smaller than Francke’s or Mitsoherlich's ; when, however, 
we consider that the stuff is perfectly clean and free from dirt, 
impurities, and gypsum, the yield is not really so low in com- 
parison. 

Mr. Kramer uses the MitscUerlioh cellulose advantageously for 
printing and lower quality paper. 

Mr. Kramer prefei-s tho Mitscherlioh cellulose to soda boiled, aud 
says it is tougher ; Mr. Pottermanu, of Waugen, has compared 
several samples of paper made from Mitsoherlich stuff, and is of 
the same opinion as Mr. Kramer. 

Mr, Kramer washed some of the Mitscherlioh stuff in a five- 
centner engine for two hours, after which he says it worked up 
very well ; and Dr. Dorn confirms what Mr. Kramer says ana 
states that he washed some with muriatic acid three quarters of 
of an hour, hy which opeiation the gypsum entirely disappoared, 
and this stuff then takes the colour very well for papers. 

Paper made entirely from Mitsoherlleh stuff without the admix- 
ture of rag is not good, and calenders very badly (that is, a bad 
surface) ; Mr. Peturmann holds that it is very advantageous to 
wash the cellulose w’itli hypo-sulnhito of soda, which materially 
assist the sizing; Mr. Kiitter would prefer that the Mitsoherlich 
stuff wore washed and free from gyi)sum. 

Another article appears in the same journal of the 22nd ultimo on 
the subject of sulphite w'ood pulp and soda cellulose, as follow*s : — 
A great deal has boon written lately about sulphite wood pulp, 
but fe\y figures have boon brouglit forward by disinterested people. 
Thorc! is, however, iu No. 8 of the Papier s,^eUun[f^ an interesting 
description of the sulphite wood manufactory at Rorndal, near 
Gottenburg and os the figures seem to bo given by a dismterostod 
authority, they may ho assumed as correct. No doubt a compari- 
son between these aud those of tho soda-boiled cellulose will prove 
iuterosting. 

The boilors at Korndal are 7 feet diameter by 40 feet long, and 
cubical contents of each 1,500 culiic foot ; the weight of sulphite stuff 
(dry) produced from a boiling is 1,800 kilos. Those figures do not 
agree 'vitli^ the patentee’s, r/;., that the weight of the manufoctur- 
0(1 article is much larger tliau that of the soda treated article, for. — 
Lee's boiler, 4 feet diameter and 40 feet long, contents 500 culuc 
feet, yields for each boiling 650 kilos, dry celliiloac. *. — 1,950 kilos 
for 1,500 cube feet. 

Sinclair's boiler, 600 cube feet, gives 800 kilos. *.—2,000 kilos 
for 1,(X)0 cube feet space. 

.Spherical boilers give about tho same result. 

Now, one can quite well surmise that the tho sulphite manufac- 
turers till their boders as full as they oonvouiontly can, and that 
in every Ixnlor a cubic foot holds about the same ({uautity of wood: 
from this, it w'ould appear that the sulphite process canuot give a 
greater yield than the soda process, and it srems, therefore, that 
this great sa\iug does not exist ; the high yield the patentees 
assumed owing to their basing the same as chemically free from 
water, whereas the soda mauufacturors take their w^eight as it Is 
produced in the process ; and this largely assumed yield will bo 
yet more difficult to uudcrsLarul W'heu the result of M. Kuosel’s 
jxperimeut ])ro\'eH that by washing and bleaching 25 per cent 
nore weight is lost. 

The number of boilings at Korndal in each boiler in 24 hours 
s lA to 2 ; but as with the soda process three to four boilings are 
iccompliMlied in 21 hours, so ouo is enabled to l>oil double the 
miouiit of stuff’ in tlio same boiler in tho same time ; and os the 
joilers hypothetically contain tho same cubical contents, thus for 
joiling with soda only half the iiuuibot of boilers is uocossary, 
therefore tho cost for soda boilers will bo lower, aud they stand 
.wice as much strain, as they require no costly lead lining 
iml no expousivc arrangements for revolving. 'Pho wear and 
tear iu tho sul[)]iitc process seems considerable, as the lead has 
to be lenowed yearly although of .*) itl.tn. thickness, and this 
5,000 kilos of heavy lining necessitates many other expenses for 
soldering and repairs. 

With the soda process the boilers last for ever, os the soda loy 
preserves iron ; and wc have even several instauecs of boilers which 
wore not tight at first becoming tight after use, as tho leaky places 
become filled up in time witli lune ami silica incrustations. 

eVst of Chemicals. —I much regret that this point is not alluded 
tom the No, 8 Papirr Zeitunff^ as it is of great importance, I 
will not rcjpeat Mr. Catchoside’a figures from No. 4 Papkr ZeHmg, 
as other hgures emanating from the iuventoi*s vary more than 
100 per cent. (See notice in the Pa2fkr Zcitung, that an English 
mil which was to have cost £8,000 co.st £14,000, and then only 
urned out two-thirds of tlie stated or promised production ).^ 
Mitschcrlich gives the cost of chemicals at 32 marks per], 000 
kUoa sulphite pulp; whether this is correct 1 do not know, 
although it has been proved that other calculations of 
Mitsoherlich ’s have been too low, yet I will assume his figures 
to be correct ; then from these figures It has been proved that 
the sulphite procou has no advantages over the soda process, for 
If one recovers 92 per cent of the soda, the ohargM for 8 per 
cent of soda with lime, coal, and labour xor the recovery would 
WMHiit t» 32 BurlM p«i 1,300 kilM »f w««tl palp, and to 
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Thera ii no Mcount In No* 8 of the recovery by burning in the 
fulj^ite procew, but In the loda this hae been reduced to eucb 
ft minimum that it can hardly be so little with the eulphlte. 

Mftsafftoturari who know nothiug of the aulphite .prooeaa are 
trying it, but they wUl find out in the eud that the aoda proceae 
ii the beat. 

Thia alio holda good for E.'^parto grata ; and the wolbknow’n 
authority in thii matter, Mr Routledge, in alluding to a reaurn^ 
of Knowra views on the aulnhite process, sunuised that it pro- 
mised moi*e than could be realisod. 

Lae’s and Sinclair’s soda processes were also very promising, but 
we know how their results have been carried out, and It is only 
after ten years’ experience and costly experitnents that they have 
been accomplished. 

In Sweden no one has followed Ekmau’s system, and on the other 
lumd lately several soda oelluloso inanufnctoricfl have been 
erected,— S,— Paper Maktr^s Monthly Journal, 


ARTIFICIAL MANURES, 


S far back as 1879, a work on Artificial Manures appeared in 
this country, written by a French chemist, hi. GeorgOH 
Vllle, and translated and edited by Mr. Crookes, F.R.S. hew 
works on agricultural matters have caused more interest. The 
writer gave nis opinions with so much confidence— {luotlng experi- 
ments m proof of the conclusions ho had arriveti at— that the 
public were very much carried away, and disposed to take M. 
Ville at his own valuation. The work was favourably and largely 
noticed, and we think that the Field, amongst other papers, c(3led 
attention to the remarkable results said to liave been obtained by the 
use of artificials, and also to the statemeuts as to the power of 
certilu plants to obtain 8upplio.s of nitrogen direct from tho 
atmosphere. 

Quite recently Sir J. B. Lawes has published in the pago.s of the 
AgricuUueul Gazette a series of seven articles which will bo found 
in the numbers from January 1 at, 1883, in which he subjects M. 
Ville’s statements to a critical examination, and exposes their 
utter unreliability. The farming public, who are interested in 
this question, are much beholden to Sir James B. Lawes for 
having detected these fallacies, which as their principal object 
was to discredit farmyard manuie and to exalt the virtues of arti- 
ficials, and especially of certain receipts which appear at the 
eud of the book, might, if accepted by English farmers, have 
led to great losses. 

Artificial manures, suitable to tlu5 particular soUb and crops, 
are valuable supplements to fannyaril manure. But this, as 
containing all the materials retjuired in plant food though perhaps 
not always in the exact proportions most neccB.sary, and being 
made, as a tule, at much less cost than hat m c pay for artificials, 
should be for lune-tcntliH of us our maiu rc-source. Instead of our 
being led away by a will-o’-tlic-wiap in the form of patent inanuie, 
and so induced to continue the wretchedly wasteful mctliod.H of 
manufacture which still too frequently prevail, wo should be told 
how we may improve our practice, and how, by making and keeping 
our manure uikIhi' cover, wc may secure a concentrated and port- 
able material, whicli will, if wo only hove cuougli of it, render 
us to some extent iudopendent of artificials. The more wc can 
replace the outlay now made in artificial manures, by outlay in 
feeding materials viliich tnnich the droppings of aninuils eating 
them, the more profitable will be our operationa, because we nhaJI 
get back much of our outlay ijj the uninmls, and wc shall have a 
much more permanent inamue ; for, uh the reviewer points out : 

“ If there is one fact more tluui anothei upon which all practical 
fanners in Groat Britain arc absolutely agreed, it is f hat of the 
lasting properties of farmyard dung as* compared with artificial 
manures ; and I may add tliat the general result of tlm Itothnin- 
itead experiments has not only been t<» confirm the expencnco of 
practice, but even to extend tlic operation of tlic dung to a far 
longer period, than that generally a.ssiguod to it.” 

This sentence was ajirojtoa of a statement to the effect that tlic 
idea that the farmyard manure in an experiment of a M. l^ousaid 
hftd not been exhausted in one year, wdiereas the chemical manure 
had been exhausted, was “ coutraiy to all the known facts.” It 
may be as well to give the quotation from the preface to the Kreucii 
edition referring to this same experiment, as an illustration of the 
delightfully vague way in which mutters, whose value depends 
upon oxaotoess, are treated ; 

“M. Poniard, President of the Agricultiii al Chamber of D’Ourcy, 
in Champagne, made two parallel ox peri in cuts on a piece of waste 
land in one of the most barren districts of a provurbiaily barren 
portion of that province. Ho manured oiie-bulf of the gi'ound 
with about 32 tons of farmyard manure per acre, and the other 
with about half-a* ton of chemical manure per acre. With the 
farm manure he obtained about 14 bushels of wheat, whereas with 
the chomieal manure the laud yielded about 30 bushels, there 
being a loss of £19 in the foiiiier case, and a gain of £17 in the 
Utter.” 

If the figures as to profit indicate the general accuracy of the 
whole, we may pass over M. Pousard’s experiments aa absolutely uu- 
relijiye seeing that, whilst M. Ville tells us that the cost of glow- 
ing wheat (which, under the present system of agriculture, lu 
firf, a bushel) may be reduced to 3^. 9d., he yet would have us be- 
lieve that thirty-six buihols of wlicat realised a profit of £17, 
•qual to 9s. a bushel ,• and this is, of course, supposing no value for 
the Und| tbud 219 expense iu 114 wulth'AUou, 


Ai regards the important question as to the louroea 0! the 
nitrogen of plants, M. Ville’s statements ai to the power of plants 
to derive a portion of their supplies directly from the air is blown 
to the winds by a mass of facts, the result of actual experiments* 
M. Ville states that nitrogen is assimilated by plants in three 
different forms, ris., as ammonia, as the nitrate of some baso, 
and as nitrogen gas ; and that it has been assertained that 
crops always contain more nitrogen than the manure supplied 
to them, and tliis excess is derived not from the soil, but 
from the air.” 8uch a positive statement is proved by 
SirJ. B. Lawes to be absolutely erroneous in every instance. 
VVheat most nearly, of all our cultivated or^ps, accounts for the 
nitrogen supplied in manure. In every other instance where ox- 
oess of nitrogen above that contained in the mauare is said to 
be derived from the atmosphere, the very opposite is the &ot-T 
the manure contains more nitrogen than appears In the crop, and a 
considerable loss occurs. In the analysis of the soil in which his 
experiments were carried out, though made with the greatest care 
no mention is made of nitrogen, but he refers to it as similar to 
that of Kothainsted as to the nitrogenous matter. Sir J. B. Lawes 
states that within reach of agricultural crops, the arable soil contains 
from 10,0001t> to 12,0001b of nitrogen per acre ; but, appa- 
rently M. Villo leaves this out of calculation altogether ; awi 
because he finds more nitrogen in certain crops than was supplied 
in the manure, jumps to the conclusion that the balaaoe was 
deriveti directly from the air. In the case of wheat— which, as 
has boon shown, makes tho best use of the nitro^n supplied— it is 
show n by the reviewer that Icwt. nitrate of soda furnishes I71b 
or I8tb of nitrogen, and that if every particle wore taken 
up this would suttice for 1 1 bushels of extra wheat, and ho thinks 
farmers would be satisfied with 6 bu-shela on an average ; and 
that even in 1803, the year ofuiaxiinum produce at Eothamsted, the 
amount of nitrogen in the increase of the experimental crop was 
considerably less than that supplied in the manure. 

As regards beetroot, M. Vifle’s statement tiiat there is an excess 
of 11 4 Jib. per acre over that furnished by manure, which is 
derived from tho atmosphere, appears to us wide of the mark ; 
and this is actually proved from the experiments ho quotes, Thus 
certain manures without nitrogen resulted in a yield of 14 tons 
Hewt. of roots per acre. By adding to the minerals suifioient sulphate 
of ammonia to supply the respective amounts of 1761b, 220tb, and 
2(i41b, of nitrogen per acre, a resiiectivo increase was obtained 
of 4 tons 6 cwt., 5 tons 14 cwt., and 9 tons 2 owl. per acre. Now, 
as the highest increase could not have contained more than 72tb, 
of nitrogen per acre, aud the smallest application of that subttanoe 
was 1761b, it is evident tliut, iusteaa of a gain, there U an 
enormous hm of nitrogen. Another moat remarkable statement 
is that tin* j/rojlt on an application equal to 12 cwt, of sulphate 
of ammonia, which caused an increase of 9 tons 2 cwt. of beets, 
was £9 2.^, fi//. Numerous otluu gioss blunders, inuccuracios, and 
contradictions are noiutecl out. 'I'hiis, in one place, wo are told of 
experiments iji v iiieh {irtiticial manures proved more permanenl, 
and ill another lectin e that farmyard dung, “ owing to its nabvtro 
uiil it!" bulk, neccHsanly acts very slowly . . . and becomes 
tlie rnui valent of a large amount of ac«mired riches.” 

]\nuaps the most amusing part of M. Ville’s book — which must 
be really confidered more in tne light of a romance of agricultural 
Hcienoo than a work dealing in facts -is that in which he oritioisos 
Boiissiugaiilt's farming operations and balance sheets. Discover* 
ing a niaip\ nest as respects the value put on tho manure, he 
makes out balance sheet No. 2, which, with the correction os to 
the value of the manure, turns Boussingault’s modest profits at 
Bcohelbroiin, shown in his balance sbcet, into a loss. Next by 
the use of certain artificial manures, crops are to be trebled, and 
tin* balance put on the right side to the tune of £526-ll’2. 
'I'hus is developed balance sheet No. 3 ; and in a fourth balauoo 
sheet the profits are actually increasetl to £635-4-10. 

Sir .r. B. Lawes points out many other errors which our luuita 
w'ill not allow us to recognise. Enough has been advanced to act 
us a wtiniing to our readers not to blindly follow tho advice of one 
who, liowcvcr woll-iutentionod, is not a farmer, nor scientifio 
man, but is fividently profoundly ignorant of agricultural practice, 
Til'- season is coming on wiieii artificial manures will be in use. 
Tln-y ai’o, when composed of genuiue ingredients, suitable to the 
crops and the soil, valuable as additions to tho mauurial resources 
of the farm ; but, whilst we venture money in such aids, let ua 
take cure that wo get as much as wo possibly can from our home 
materials— iWd, 


IRRIGATION WORKS IN SPAIN. 


T he brochure by Sr, D. Andres Llaurado, from which wai tram* 
la ted the account given iu a preceding number of the 
Journal vf Forattry, on irrigation works in the south of France, woa 
noticed iu the yowrna/ at the time of its publication, 
It has Bubsequoutly been printed tn exttnsu iu the Spauisn Reoista dt 
Montes, aud it hai thus again oomo under notioo. 

lu a paper which was published in French In the Annalei det 
Fonts el Vhauss^s, and which was subsequently reproduced iu Gtr* 
man, Bohemian, Italian, Portuguese, aud English, and in Kuss— 
tho last-iuentiouod translation having by direction of the Govern- 
iiicnt at St. Petersburg appeared in all the official agricultuml 
journala of the Empire— Sr, L. had sliown that extensivo irrigation 
undertakings win only be executed witJi jirofit to the promoters 
and benefit to the general interests of tlic c<»antry when old is givsn 
by tlic State, and when in addition to tlic dnvi*t returns antiebat* 
ed by the Treasury, there is taken into account tlic diriot rerami 
brought to^t by the thousaud-aud-oiie fiscal meshes from what may 
be called sedimentary wealth produced from a thousand tranifor* 
matiooi gi the pioduee aud wvrks evAuocted thfit with* Aad ia 
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vl«w of the Goremment having aunounoed the contemplated in- 
auguration of a iegiilative company, organized for the development 
of the material lutereeta of the country, and the MiuUter d© 
Foment! having intimated a woloome proposal to submit «oou to 
the Corteo a draft bill likely to itimulnte the execution of extensive 
works for the utilizatlou in agrioulture of water now runuing to 
waste, Sr. Llaurado deemed it opportune to bring under tho con- 
sideration of the Minister in the first instance, and in befitting 
time under the Ordeal of public disouasion, soino general estimates 
•uggested by his friendly interest in the scheme, and sundry facts 
and important documents wJicrol^y he hoped might be supplied 
some aid in acquiring a correct knowledge of works already execut- 
ed in connection with irrigation and sanitary and agricultural im- 

S rovemeuts, — and thus to supply evidence of tho urgent necessity 
lere is for doing what both the Government and public opinion 
admit tliat both the importance and the justice of tho measure 
required should be done in the matter. 

rassing over, for convenionoo, details of arrangements of a legis- 
lative character, which liad successively been required and made 
In the country, the author soucht to stimulate the spirit Of tho 
projected association by giving details of what had been t ealized 
in oonneotion with the greater work of Cttiials and work of 
irrigation in Franco. 

The author then states in regard to Spain Neither the 
arrangements which were proscribed by Arts. 8, 11 and 12 of the 
Law of 20th February 1870, nor those modifying these which 
were prescribed by Arts. 105, 197, and 198 of tho new Law of 13th 
June, 1879, have been able to do anything conducive to the 
realization of the purpose of the legislature, as without boldly facing 
the difficulties of the case, they only present ophemeral and inade- 
quate provisions, establishing at tho same time antagonism between 
interests which it should be tho business of tho State to roconcilc.’’ 

The Government has estimated tho imperial Avagad Canal has 
cost, and will yet cost, the Public Treasury— -and although at first 
sight the balanco drawn, presents many of the features of an enor- 
mous burden— it is impossible to avoid perceiving, u hen we proceed 
to analyse it a little, that the result satisfactorily repays with 
usury the great sacrifices imposed upun the State by the execution 
and maintenance of that work. 

** A short time since, while the the Count of Toreno was Minister 
do Foment!, there was submitted for tho consideration of the Cortes 
a draft law relative to subventions to canals and reservoirs, iu which 
the Ai*t. 2 determined that tho aid to be given by the State should 
be the third part of the estimated expense of tlio uudert^iug 
oomprising the digging of princpal and secondary aqueducts for the 
convenient dktnbution of the irrigation. Tiie project was 
relegat^ to_ the keeper of tho Archives, and abautloned iu despite 
of the intelligent desire of tho Minister being stated and supported 
by a reforouoe to the umpires for its being thoroughly discussed, 
and wo oaimot at present secure for agriculture waters which arc 
now running to waste in the basins of some of our rUors, while crops 
are manured and diminished, if not entirely lost, through protracted 
droughts. ” 

Sr. Llaurado then gives the details of observations made by liirn 
iu France, to which referonoo lias been made, and goes on towny, in 
regard to what he considers practioable and desirable in Spain ; 
** What wc should do is to combine with our own piwticc the French 
principle of giving aid to enterprises connectocr with agricultural 
Improvements, iuoludiiig amongst these the construction of canals 
ana reservoirs for irrigation, the improvorneut of moist and unheal- 
thy grounds, tho draining of marshes and staguaut water, and tho 
submerging even of vineyards as a means of combating tho plague 
of tlio phylloxera. 

** In doing so the aid of tho State, in accordance w-ith conditions 
which we siiall state immediately, should consist of terminable loans to 
be repaid by instalments along with tho annual interest. Guarantees 
of interest and capital invested in siioh undertakings, direct subvcii- 
tiooB in money, or it may be the entire construction at the expense of 
the State of works ppesenting exceptional difficulties. The advances 
within a fixed limit determined by law made from a special charter 
or credit established in the Ministry of Public Works, should bear, 
in the meantime, an interest of 3 percent, and be repaid iu a period 
of thirty years. A special regulation should determine the organi 
sation and practices of this fund, so as to avoi<l difficulties presented 
by a law of 17th July 1856, relating to draining, and modifying 
this in the newproject, so as to make more accessible to agriculturists 
the benefits which this offers. To the associations or companies 
which with the authority of the Government may bo organized 
with a view to the execution of works such as have been referretl 
to, there might be conceded by the State, under conditions which 
will be stated presently, a ^larantee of interest on the capital whicli 
they invest in the works. This guarantee of intorost should bo con- 
ceded through an order given by tho Minister of i’ublic Works, 
after consultation with the Council of State, confirmed by the 
Minister de Hooieudo. 

In the constitution of tho Company should be embodied a stipu- 
lation to make a special contribution aiiimally for tho cstablisli- 
ment of adequate aniouuts to be exclusively employed in payment 
of the interest and annual instahnonts towards the repay merit in 
thirty years of tho capital specified in the proposal approved by 
Goverumont, which contribution mn.st be altogether independent 
of what moy be required to cover tlio expeuaes of admlaistraliou 
and of tho inaiuteuaiioo of the works. 

If, in tho course of •xecutiug the works, ns frequently occurs in 
works of this kind, it shall booorne mauitestly the case that the sum 
sanctioned is iiiarloquato, tho State guarantee may bt> so o.xtondod 
to an excess, if justified, of not more than half of tlio amount first 
guaranteed. This new loan, which tho Syndicate may procure iu 
•xoess of that at first granted, must iu like mauuer be repaid uitliin 
thirty years. | 

“ In any case in which the contribution for meeting the expenses 
of the first establishment of the Company, and iu which the other 


resources reckoned on by tho B^dlcate Independent of those des- 
tined for the administration and use of the water and the inaluteuanoe 
of the works, mav prove Insufficient to carrry tho normal interest 
and repayment of the authorised loans, the State may ^ve to the 
j friends of the Syndicate in the form of advances preferential termin- 
al loans the amounts necessary to complete the annual provision for 
the afotomentioned payments ; and these preferential loans grant- 
ed by tho State should boar a simple interest of 3 per cent. 

“ For security of repayment of these preferential loans together 
with that of interest on them all, the resources which are avMlable 
for meeting the expenses of administration and maintenance, together 
with those for the first establishment of tho Company, should be 
devoted entirely to the repayments of those advauooi made by the 
8tatc, until tho Syndicate obtain a full discharge. 

“If the entire completion of the works require an outlay exceeding 
the maximum amount of the loans guaranteed under the conditions 
which have been stated, then, but then only, can the Syndicate 
obtain from the State a supplemental guarantee under an obligation 
to appropriate either through an increase of tho normal ooutribu- 
tious, or by some other means, sufficient funds to pay the interest 
and liquidation in thirty years of tho new loan, and without pre- 
judice to the provision made for the payments of the previous loans. 

“ If at tho expiry of the time tixeci by the order, a decree which 
conceded ilic guarantee of interest, the work be not entirely com- 
pleted, the Minister of tho department may order them to be com- 
pleted at tho charge and expense of the Company ; iu whicli case 
tlic State shall reimburao itself tho expense incurred by It in excess 
of the expenses specified in the original proposal limit and the 
Minister of Public Works, after hearing the Syndicate, fixing the 
corresponding iucrcaae of contribution to be made. 

“ With respect to companies, the Couoessiouaries of works, which 
wo have suggested should be comprised in the law of State aid, we 
would establish the following basis ; 

“ Concossionaries may obtain from tho State a guarantee for tho 
interest of the capital which they invest iu the works. The gua- 
rantee shall be in force for fifty years, and should comprise in- 
terest and repayment of capital in that time — for which purpose 
there should bo specified in tno decree of concession tho capital 
actually invested in the works in excess of subvention for work 
executed — and for legitimate expenses incurred by the Company 
obtaining the concession. Tho guarantee should in no circumstance 
exceed 4*65, inclusive of repayment of the capital invested. 

“When tho whole of the clear proceeds opined through tho 
execution of the works shall cxoceod 6 per cent of the capital 
actually invested in tlio works — ^after deduction of the whole gross 
amounts of the subventions of every kind granted — the excess, at 
what time soever it may occur, shall be appropriated to tho 
repayment of capital and interest at 3 per cent of advances mo^lo 
under title of guarantee of interest. And whenever the State ha.s 
been repaid its outlay, the excess sliall be divided iu equal parts 
between tlie public Treasury and tho Concessionaries, 

“ A special regulation sliould doterniiim all that relates to tho 
gnavnntce of interest concocled by the State to tho repayment of 
the advances which it may have made — to the partition of tlie 
benefits secure*! — and to the form in wln\ u tho Coiicessiouarios 
.sliall moot with tlio intervoulion of the Government. 1, I’lie 
burileu of tho expense of first establishment, 2. The annual 
expense of the maintenance of the works, and tho exploitation of tho 
©uterprise, 3. Tho ciiie.s and taxes. Tlicro must not bo oompris- 
©d iu this annual expenditures for interest any repajnnonts of tho 
loans whicli tho Concessionary may have obtuinoa for the comple- 
tion of tim w’orks — in case of the insufficiency of the capital 
guaranteed by tlie State. On the other hand, thero must be includ- 
ed in these annual expenditures the interest of the security which 
the Concessionary liad to give when such a deposit had to be 
made. 

The general question of tho first establishment should be 
detfermined provisionally at the time at which the works ai*© 
completed, and definitely five years thereafter, without which 
being done, in no cases can the Concessionary pretend to any argu- 
mentation of the maximum capital guaranteed by tho State in the 
deed of concession. When the period of five years has expired, 
notwitli standing they mav not have made any application, the 
Concessionary may be authorized by means of a decree, the infor- 
mation having previously been given to the Council of State, to 
add to this account all the expenses incurred in the execution of 
the works which hav© been acknowledged and declared as pertain- 
ing to the fii'Mt establishment, it being understood that this aug- 
ineutatiou can only liave reference to tho calculation made of the 
unforeseen excess of which mention has been made. 

“ We would likewise hav© it determined in the law of State- 
granted assistance, that the State would grant subventions to under- 
takings, ami .‘issociations, giving themselves to tho cxaoutiou of 
works such as have been indicate*!, without prejudice to resources 
which may he appropriated to the same object by provinces aiul 
muiihdpalitics interested in tho execution of the work. These 
subventions might bo eonoeded by tho State in tho form of 
works of equivalent value executed directly by tho public 
administration. 

“ If there bo octiasioii for it, the declaration of public utility 
might embody in it authoiity for the execution by tho State of 
tin* works spoken of in the sujmosod law. This authorization should 
in no eviso be carried into effect until ihoso who aro interested 
in the work hav(j subscribed In due form a promise to organize a 
responsible Hynditjate to secure the maintouance of the works so 
executed, and to make to tiie public treasury an auuual 
merit sufficient to cover the interest and repaymout of tho 
portion of the expenses which would devolve upon thorn and 
the final completion of the project. 

“ The (lecfl of declaration of public utility should fix the 
amount and duration of these auuual payments and settle at tho 
sam© time tho proportion in whioh snould be paid by tho 
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Syndicate and by the State the annual dues till the complex 
tion of the time in which ttio whole amount advanced must be 
refunded. 

*♦ Finally, the State might concede pficuniary compensation to 
proprietors of marshy lands, which, under n declaration of insalu- 
biity, In the terms prescribed by law, have completed works 
wituin a time prepcribed in a legal iinunotion to proceed to the 
draining and healthful amelioration of these lands. 

** Such, in conclusion, are the proviaioiii which we consider the 
French Government should make in the new’ law w hich it is propar 
ing for the settlement of this huanolal paiticipation of the State in 
undertaking connected wdth agticultural improvemeuts. But 
before olositm our remaks it occurs to ns to ask the Minister do 
Foment!, In Spain— are such works connected with agriculture of 
less importance in our country than in that of an adjacent 
nation ? Without fear of mistake wo have no hesitation in bellev. 
Ing them to be of much greater importance here ; and though we 
admit that the Spanish treasury cannot undertake such saorihoes 
as may easily be oorne by the French treasury, we firmly believe 
that it is evidently ueoessary that they shoiifd advance on like 
lines, slowly if you will, but without turning aside from the object 
or losing sight of the end wiiioh leads to tlio prosperity of our 
agricultural districts. Projects of the nature hero treated of 
cannot be elaborated impromptu, or carried out without coiisidnra- 
tion, and in order to adapt them to the roexuirementa and conditions 
of a country, they re(iuiro the ooncuiTcncc of much inttlli- 
genoo, with the aid of much action. If the Minister de Fomenti 
takes the work in hand, lending to the initiation of it his W’cight 
and influence, and if political changes do nob prevent Sr. Alborada 
seeing from his iniuistorial department to tlie carrying out of the 
promotion by this means of the prosperity of our agricultural districts, 
he may rest assured that he will in all time coming possess a just 
title to the glory of the w'ork initiated in these regions by the Gov- 
ermneut of whicli ho is a member.” 

The ti’catisc is dated 6th January, 1882. 

John 0. Bkown. 

Jourml of Forritry.] 


A NOTE ON SAP^. 

By Pkofkshou Attfield, F.R.S. 

jENEATH a w'hito birch tree grow’ing in my gaidon, I noticed, 

yesterday evening, a very wet ])luco on the gravel path, tlie 

w’atev of which w’aa obviously being fed by the cut extremity of a 
branch of the bircli about an inch in diameter and some ten foot 
from the ground. I afterwards found that exactly fifteen day.s ago 
circumstances rendered necessary the removal of the portion of the 
branch W’hich hung over the patli, four or five feet being still left on 
the tree. The, w’ater or sap was dropping fast from the luanch, at 
the rate of 10 Itu’ge drops per minute, each drop twice or thrice the 
size of a ” minim,” and neither catkins nor leaves had yet expanded. 
I decided that some interest w'ould attach tu a determination both 
of the rate of flow of the fluid and of its chemical composition, espe- 
cially at such a stage of the tree’s life. 

A bottle w^as at once suspended lieueatli the w’ouud so as to catch 
the whole of the exuding sap. It caught nearly five fluid ounces 
between eight and nine o'clock. During the succeeding eleven 
hours of the night forty-four fluid ounces were collected, an avci- 
age of four ounces per uour. From 815 to 9-15 this morning veiy 
nearly seven oiuhnss wore obtained. From 915 to 10-15 w'itli 
bright sun -hino, eight ounces. From 10 ir> until 8- IT) this oveniug 
the hourly record kept by my son Harye^ sliows that tlic amount 
during that time has slowdy ^limiuished fiom 8 to a little lielow 7 
ounces per hour. Apparently the flow is faster in eunshino than in 
shade, and by day than by night. 

It would seem, therefore, that this Hlendertree, with a stem ivhich 
at the ground is only 7 inches in diameter, having a height of .19 
foot, and before it has any expanded leaves from whoso united sur- 
faces large amounts of water might evaporate, is able to draw from 
the ground about 4 litres, or seven-eighths of a gallon of fluid e\ cry 
tweuty*four hours. That at all events was the amount flowing from 
this open tap in its water system, Even the topnu/st branches of 
the tree had not become, during the fifteen days, abnormally flaccid, 
BO that, presumably, no drainage of fluid from the upper portion 
of the tree had been taking place. For a fortnight, therefore, Die 
tree apparently had been drawing, punniing, micking - I know not 
what word to use— uoaidy a gallon of fluid thnly from the soil in 
the neighbourhood of its routs, 'J’his soil had only an ordinary 
degree of dampness. It was not wet, still less wiis there any actU' 
ally fluid water to be seen. Indued, usually all the adjiicunt soil 
is of a dry kind, for we arc on the plateau of a hill 20.) feet above 
the sea and the level of the local water reservoir into which our 
wells dip is about 80 feet below the surface. My gardener tells me 
that the tree has been ” bleeding" at about the same rate for 
foux’toen of the fifteen days, the first day the branch becoming only 
somewhat damp. During the earlier part of tliat time we hud 
frosts at night and sunshine, but with extremely cold winds during 
the days. At one time tlu*. exuding sap gave, I am told by two 
diflferent observers, iciclet^ a foot long. A much w anner, almost 
summer, temperature has prevailed during the past tljrec days and 
no<^iud. This morning the temperature of the sap as it escaped 
was uoustaut at 52 F,, w’hilo that of the surrounding air wa.^) vary- 
ing considerably. 

The collected sap was a clear, bright water-like fluid. After a 
pint had stood asioe for twelve hours, there was the merest trace of 


a sedimetJt at the bottom of the vessel. The microscope showed 
this to consist of paronchymatoua cells, with here and there a 
group of the wheel -like or radiating cells which Ixxtanists, I think, 
term sphero-cryMtals. The sap was slightly heavier than water, in 
the proportion of 1,005 to 1,000. It had a faintly sweet taste and a 
very slight aromatic odour. 

Chemical analysis showed that this sap consisted of 99 parts of 
pure water, witli 1 part of dissolved solid matter. Eleven -twelfths 
of the latter W'as sugar. 

That the birch readily yields its sap when the w'ood is wounded is 
well kuow'u, Phillips, (piotcdby Sowerby, says 

‘‘Even afflictive birch 
Cursed by unloitered youth, distils 
A limpid current from her wounded bark, 

Profuse of nursing sap.” 

And that birch sap contains sugar is known, the peasants of many 
countries, oBnccially Russia, being well acquainted with the art of 
making biren wine by fermenting its saooUarine juice. 

But I find no hourly or daily record of the amount of sugar bear- 
ing sap wliicli can bo drawn from the birch, or of any sap From any 
tree, before it lias acquired its great digesting or rather developing 
and transpiring apparatus— its leaf system. And I do not know 
of any extended chemical analysis of sap either of the birch or 
other tree. 

Besides sugar, which occurs in this sap to the extent of 616 
grains, nearly au ounce and a half per gallon, there are present a 
mere trace of mucilage ; no starcli ; no tannin ; 3.jt grains ptr 
gallon of ainmonical salts yielding 10 per cent of nitrogen j 3 

S rains of albuminoid matter yielding 20 per cent of nitrogen; a 
ietinct trace of nitrites; 7 ‘4 grains of nitratoB containing 17 
per cent of nitrogen : no chlorides, or the merest trace ; 
no sulphates ; no sodium salts ; a little of potassium salts : much 
phosphate and organic salts of calcium ; and some similar mag- 
nesian substances yield an ash when the sap is evaporaUd to 
dryness and tlic sugar and other organic matter burnt away, the 
amount of this residual mineral matter being exactly 60 ^ains 
per gallon, The sap contained no peroxide of hydrogen. It was 
faintly, if at all, acid. It held in solution a ferment capable of 
converting starch into sugar. Exposed to the air it soon swarmed 
with bacteria, its sugar being changed to alcohol. 

A tcaspoonful or two of, say, apple juice, and a table-spoonful 
of sugar put into a gallon of such rather hard welbwator as we iuive 
in our chalky ilistiiot, would very fairly represent this specimen 
ef the sap of the silver birch. lutlcod, in the phraeeolo^ of a 
water-analyst, I may say that the sap itself has 25 degrees m total, 
porinaiient, haidness. 

How’ long the tree would continue to yield such a flow of sap 
I cannot say. I’robably until the store of sugar it manufactured 
last summer to luod it.s young buds this spring was exhausted. 
E\cn within I v\v, lit) fo\ir hours the sugar has slightly diminished 
in proportion in the fluid. 

Whether or not this little note throws a single ray of 
light on the imich debated qiiostiou of the cause of the 
of sap in i>lante, 1 must leave to botanists to decide. 1 can- 
not hope that it dues, lor Julius >Saohs, than whom no one appears 
to iiavc intuc euicfidlv coiiHidcrcd the subject, says, at page 677 
of the recently publisbcd English translation of his toxt-book of 
botany, that ” nithougli the movemonts of water in plants have 
been oopiously investigated and diacusaed for nearly two hun- 
dred yearn, it in novcrthcloas still impossible to give a satisfactory 
and deductive account of the mode of ujmration of these move- 
inentH in detail.” As a chemist and physicist mysolf, knowing 
sometlung about capillary attraction, exoamosc, endosmose, at* 
incmplioric pressure ami gravitation generally, and the movements 
cauhcd by chemical attraction, I am afraid I must concur in the 
opinion that we do not yet know the real ultimate cause or causes 
of tlic rise of sap in plants. 


INCUBATORS VS. HENS. 


W lfET'HER there is more profit in artificial hatohmg than by 
the SOI vices of setting-liens is an usettled point, for everything 
depends on the manugeinont .a cither case. That there are good, 
reliable incnl.>atovw is a Tact, ljut that ” a child can manage 
them,’' as is claimed for some, is not cstal)li.slied to the satisfaction 
of many adults wlio have engaged in such w’ork. Tlie advantages In 
favor of iiioLibators arc that chicks can bo hatched at any season, the 
danger of vermin is Icasened, and cleanliness is facilitated by the 
method. By early hatohing, chicks come into market to sell at 
high prices aud tlie pullets that may be kept over will lay in the fall 
ami through the winter, ’J’he disadvantages are, the possibility of 
danger from ' il -lamps that arc kept continually burning, and the 
liability of aecidv)\t, or irregularity of heat, which may destroy all 
the eggs. A sliglil acciUcut to au incubator holding several 
hundied eggs, at a time when eggs arc scarce, occasions a heavy 
loss, and one or tw'o occurreuces of sucli character rather weakens 
the faith of tlic operator. It is better, tliercforc, if large numbers 
of chicks are to he hatched, t«» use several small incubators, in pre- 
forciioe to a single large one, for then an accident to one incumba- 
tor will not occabioa an entire loss. No mutter liow well they may 
bo regulated experimentera will have to w’atcli them carefully, as the 
weather, turning tbo eggs, and providing moisture call for regular 
and prompt attendance at certain periods. Some incubators are 
heated by>gas, some by projections of the stove-pipe, and others by 
large quantities of hot water. Nearly all of them will batch, 
by jfmnj/t attenUoit and managementt but that they bring forth 
alttciy per cent, m ekiiined, camioi be dep«adi4 onr After tko 


Bead ol a laoetiiig ol Ike FharoMeeatkii) 6e4^< 
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dhl<dis4re h^tohed they are reared fn hroodors, which arc heated in 
fieveral wayc, generally with hot water, tnc i)6ing appreciated 
by the chioke when it is above them, as few sarvive when the heat 
comes from below. , , , , 

In managing the hens, howovor, 'the nests should be placed in 

warm locations in winter and oool pine as in tho summer. If the 
Hock is lai'go the hone will coTamencft netting at different periods, 
and an advantage maj' be taken of hatching by using the following 
Ian ; Suppose, on tho 1st day of April eggs arc placed under a 
07 .en hens, es all can bo act at one time by keeping thoso that got 
broody before tho others a f»’ w days, and suppose after the lapse of 
ten days, a second dosen are «et ; and wc will further suppose tho 
breeder to continue the practice by placing eggs under all tlie broody 
hens on the same day, when a suflloiout number is ready. Now, 
wc go back to our point : when the first dozen have finished 
batoning, all the oliloks to as few liens as can properly carry 
tbem, and take eggs that are under the second lot, and placo them 
under the remaimng number in the first lot. Then reset tho 
seoopd lot with fresh eggs. Wo can by tiiat method kcop 
oacli hen at work four and half weeks, and two hens will hatch 
three broods. We giv^ tho above as a supposition. It is entirely 
practicable, and also profitable, and with the same care and manage- 
ment as Is re<julrcd for inoumbators will give much better results. 

The hens and Inoubatora may bo managed together by placing 
eggs in the incubator every day or two, and when the chicks are 
hatched give thorn to the hen to be cared for. This will save 
valuable time on tho part of hens, and will enable the breeders to 
raise a large proportion of chicks. We have no doubt that many of 
our breeders dread the care of the chicks more than the fear of bad 
hatches, but the hens will assist tho incubator in that respect. 
— ifetc Stn4them Pov,Ury Journal* 


CINCHONA. 


CINCHONA ; YARROW LEDOERS’ ANALYSES. 


learn that the last mall brought out the results of further 
analyses of Yarrow ledger bark from 5J year-old trees 
by Dr, Paul of London, and we feel, sure our readers will agree 
with tts that they are simply HpUndid^ especially No. 5 — per 
cent of crystallised sulphate. The Wuporintendeut of A'arrow has 
sent down 100 lb. of lodger bark from trees thinned out, and, as a 
test of what it will fetch in the local market, Mossre. Somerville 
& Co* have been instructed to sell it on Mr. Symons’ average 
analyses of 5’7 per stem and 417 per brauoh bark. The result of 
sale will be duly reported. With Dr. Trimeu’s report and such 
oncouraging results as we ore now able to place before tiie public, 
there should be no hesitation about extending the cultivation of 
ledgers. The analyses are as follows * 

Analyses of Yarbow Lkikiek Bark from (ji-vEAR OLP trees. 

Number of Crystallized 

Samples. Sulphate of Quinldiuo. Cinchonidino. 

Quinine. 


1 


12*30 


Nil 


Nil 

2 


7*94 


n 


»» 

3 


11*82 


It 


•93 

4 


11*90 


f 1 


•76 

5 


14*50 


If 


•20 

6 


12*50 


If 


0 

7 


6*10 


•83 


*40 

8 


8*50 


0 


*75 

0 


10*40 


0 


0 

10 


11*40 


*15 


*10 


jnpleslO 107 ’30 

10 ’73 5= average of 10 samples. 

Analyzed March IBSd. 

CxVLlSAYA VERDE AND MORADA. 

W E are very glad to hear of the great success that has attended 
the introduction of this valuable seed into Ce>lon from two 
Buch different altitudes as our two coi respondente refer to, one 
being situated at 5,2'’0 feet the other at u very much lower eleva- 
tion, and we trust that the plants Avill ooutinue to thrive and grow 
into largo proportions. If tlioy have the great rolmstnerfi* attribut- 
ed to them, together with anything like the high perccnlagc of 
quinine that ledgetiana has, they will indeed prove a mine of 
wealth to their fortunate owners. As Mr. Ffuushawc says, a tree 
tbatwiil thriyta^ alow oUvatlOQ With a rich bark i» the thing 


wanted, and Vv'd^ seems to supply that want. As regards itai 
piobablu size in Ceylon it is impossiblo to draw Inferences froni 
! what takes place in America. The whole of the Calisaya tribe 
t grow to far larger proportions in their natural homes than they do 
with U8, and the probability is that the same things will occur with 
Verdr and Moradu. Markham’s reference to these varieties niay 
not be uninterestiug to our readers. He says ; — 

** Oirond and Martinez told me that there were three kinds of 
Calisaya trees, namely, the OaUsaya fina (0* OaXimya^ avera 
Wodd.), the Calimya mnrada (C. Bo/iyiana Wedd.), and the tall 
CaZmiya verde. They added that the latter was a very large tree 
without any red colour in the veins of the leaves, and generally 
growing far down the valleye, almost in the open plain. 

“ A tree of this variety and yields six or seven quintals of bark 
while the Calhaya Jina only yields throe or four quintals } and 
Gironda declared that he had seen one that had yieldedjten quintals 
of falf/a or trunk bark alone. 

A quintal is more than a hundred pounds, so it will at onoe bo 
seen that these trees grow to enormous proportions in South America 
and w'O oannot possibly expect such results here. If they grow to 
twice the size of ledgers at the same age, and thrive as they ap- 
parently do equally well at 5,200 ft. as at very low elevations, they 
will uuquofitionably prove themselves by far the most valuable of 
all the varieties of cinchona. — of Oeglon, 


ATTEMPTED MONOPOLY OF LEDGERIANA BY THE 
DUTCH. 

T he Dutch, as everybody knows, claim the credit of having been 
the first to introduce and acoUmatise in the East the variety 
of cinchona now known as LedgerUinay tlte bark of which is 
believed to be Hcher in quinine than that of any other. Seeds 
obtaiucil from Bolivia were carried to Java, and planted in the 
Government gardens tliere under the care of Mr. Van Gorkom. 
After tlie plants had been thoroughly established there, seeds and 
cuttings obtained from them were not only distributed amongst 
plauters in Java, but also, with tho courtesy usual amongst botan- 
ists, they were sent to tho Superintrmdonts of Botanical Gardens 
iu India, Ceylon, Jamaica, and other tropical colonies, os well as to 
the Royal Gardous at Kew, aud the result i»aJt been, as our columns 
have testified, that this valuable species lias been successfully 
established in almost all British possessions whore cinchona is 
growing, and in Ceylon, at any rate, tlierc is no difficulty in obtain- 
ing an ample supply of “ Lodger ” seed, locally raised, as the 
following from one of tho latest papers to hand sufficiently 
proves : — 

A planter declares his proference for so ‘ds taken from selected 
trees in the neighbourhooil, some of which are nearly six years 
old, and explain'd it thus; “There appears to be a general 
bediof that ledger plants raised from seed canuot be relied upon to 
come up true to type ; however true this may be iu regard to 
imported seed, our experience certainly is, that with seed carefully 
harvested from selected trees of the true ledger type, the plants 
may be relied upon to come up true to type.” 

Moreover, Messrs. T. Christy and Co. recently received from their 
agent iu Bolivia a consignment of Icdgeriana seed taken from tho 
same district wlicro Mr. Ledger obtained his original supply, and 
those are in course of distribution throughout the East aud West 
Indies. Under these circumstances, the policy enunciated In the 
Hubjoinoil paragraph from tho iSatat^hx Dagblad is not ouly ohurl- 
ish, but it is utteily futile, and amounts, in fact, to shutting 
the stable door after the steed has been stolon but, at the same 
time, the action iu question is omiuoutly charactenstio of the 
Dutch Colonial Government with its old-fashioned tendency to 
monopolies. Our Java con temporai*y says r — 

“The schomo vi selling by auction Ledgcriana cinchona seeds 
at the Govennnont plantatioiuj here to British India planters, for 
whom they have mure value than for those in Netherlands India, 
taking into Account the fact that this vaiiety of cinchona, tho beitt 
xisting, is most common here but is very rarely met with in British 
India, has justifiably drawn forth protests against It from all 
cpiaiterH. Tlie scheme is objectionable in the interest of bottfk’^tfae 
Govoriimeut and the Java cinchona planters. By carrying it out, 
the Government w ould bo killing tho goose which laid golden 
eggs. Every catty of these seeds distributed throughout Java 
represents a future cinchona plantaiiou, yielding a permanent 
revenue, direct and indirect, to Government. Every catty of 
them forwarded to British India yields ouly a handful of coin. 
Bcgndalous mUaso ol th« Ubtrality ol Government by a lew of 
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the plAnfcen here, who lold In foreign eonntrieg the eeeds supplied 
them gratis for extending their plantations, has, in addition to the 
needs of the Treasury, caused the Uovemmeut to hestitate on the 
good road hitherto followed. It strikes ns that to prevent misuse 
of liberality, nothing would be more effectual than to give away 
seeds only on condition that if the latter cannot be accounted for 
by a certain number of seedlings in each nursery on a liberal 
percentage, tiie applicant will liave to pay a high price fpr seeds 
not thus aooounted for. So tong as private estates do not yield 
seeds, and are neither extensive nor far apart, such control is not 
Impracticable. We have since heard with pleasure that the scheme 
for selling cinchona seeds by auction has been postponed for the 
present/' — Planters^ Gazette. 


CACAO. 


COCA. 

T he medicinal properties of this remarkable plant have lately at- 
tracted considerable attention. Its well-known property of 
stimulating the action of tiie heart and digestive organs has recently 
been turned to account in the United States in the treatment of 
dipsomania, and of the habit of opium eating, laudanum drinking, 
or Bub-outaueous injection of morphia. There seems no reason, 
also, why it should not be used to cure the habit of taking chloral. 
In fldl these oases it is a stimulant action which is required, and 
this coca possesses, while it does not produce any deleterious after- 
effects. Some remarkable results have been obtained by its use, 
more especially in cases of indigestion, which are entirely cured by 
this drug, and which lead to the hope that the leaves may soon be 
in extensive demand. A few coses illustrating these results we 
quote from a pamphlet rsoeutly Issued by Messrs. Christy and Co., 
of 156, Feneburoh -street, who are the importers of the coca. 
These are genuine cases, taken from various medical journals of 
good repute, and not mere advertisements : — 

Coca in cUj/$07tia7iia. — I have employed this drug as a tonic 
stimulant in conditions of exhaustion, regardless of the cause. In 
a case of exhaustion associated with consumption, its effects are very 
pleasant ; it prolonged life, and made it more tolerable, But it is 
in the alcohol habit that I noticed most rcuiarkedly its benefits. 
It is on invaluable aid to the unfortunate who honestly desires to 
refrain, but who lias not sufliciont strength in himself to do no. 
There are cases in which the ontreatieH of wife and children, super- 
added to the exhortations of the physician, are of no avail in 
strengthening resolution. It is in these that coca is most effectual, 
It is j/a7‘ excellence the remedy in dipsomania, — E. A. An’DKrhon, 
M.U., Wilmington, N.C.” 

“ Coca in opiurri habit, — An unmarried man, jut. 27, contracted 
the opium Imbit five Jears previous to using the coca. Had become 
a great slave to morphine. June 1S79, I put liiin upon coca. He 
ordered throe pounds at the beginning. In October following 1 
met him, and he assured me that he was entirely relieved ol the 
habit and had one pound of his medicine left. 

“ One word os to my mode of using the coca. As stated above, 
it is capable of stimulating to any given extent. Now my plan 
has been to begin with a drachm dose of the fluid extract, just 
when the desire for the opium or u hisky is quite urgent, giving it 
in a little water. If this ilocs not produce sufficient stimulus to 
take the place of the accustomed drug, I repeat in thirty minutes, 
and so on. In this way I soon find the rc(iuircd dose. — W. H. 
Bxntlby, M.D., LL.D., Valley Oak, Ky.” 

Allow me to call your attention to the fluid extract of coca 
leaves as a painless antidote to the opium habit. I have been a 
victim of it for twenty-three years, and was always on the look-out 
for an antidote. Finally, my attention was called to tho above 
extract by W. J. Chenowctli, M.D., of this city. I commenced 
taking fluid extract coca ; I kept myself under its influence for about 
two weeks, at the end of which time I found 1 could not take the 
smallest dose without It making me sick, and to my astonishment 
found myself entirely cured. My only object in writing this letter 
is to call the attention of the profession to it as a painless anti- 
dote, -—Geo. Leforger, M.D., Decatur, 111.” 

•*^T,P. bad for several years taken large doses of laudanum 
several times a day for what he called ‘ disease of the stomach.’ 
Was always complaining, and was low-spirited, sallow, poor, and a 
dejected lifeless-looking creature generally. He often took as 
much as a pint of the tincture of opium per week, and suffered in> 
teniely when without it even for a short time, As he said, his 


disease returned as soon os the laudanum gave out. I told *11101 1 
at last had found a cure for his * stomach dJsoasc,’ and ordered tho 
oooa to be taken In drachm doses os often as ha felt the disease 
returning, or whenever he f^t that he could longer do without the 
laudanum. He used it frequently for two or tliree days, but 
gradually lessened the dose and frequency until cured. Since his 
cure he has rapidly improved in health and strength, both mental 
and physical ; in short, bo is a new mau,<^DB, P, K. Hxndxraon, 
in Louisville Medical 

“ A lady who had taken xvi grs, of morphia pSr diem, re||nquis}i- 
ed the habit, hut within two days suffered intensely from insomnia, 
restlessness, vomiting, and prostration. After the second table- 
spoonful dose of fl. ext. oooa, the pulse fell from 116 to $5, and dll 
her symptoms wore marvellously Improved. On the following 
day she ate, digested, and felt well. The coca being continued in 
smaller doses, within a short time she was entirely cured.-- 
Louis Clin, Record^ Oct. 1880.” 

Mr. X. Y. had been addicted to the habit of taking sulphate of 
I morphia for about five years, commencing with ofie-eighth of a grain 
I for lumbago, changing it from internal to external appUcatlou 
(hypodermically over the lumbar region), and gradually inoreasiiig 
the quantity until he reached the enormous dose of twenty-flve groins 

as a maximum, three to four times a-day I started him 

with the allowanoo of three twenty-grain doses of morphine, to be 
taken with a drachm of coca. In a week his morphine allowanoe 
bad decreased to ten grains a-day, and his dose of coca increased 
to one-lial! ounce, and now, three weeks after commencing this 
treatment, the morphine has been entirely luspeuded,— -H, F. 
Btimmel, M.D., Chattanooga, Tenn.” 

The only obstacle that seems to stands in the way of the extensive 
use of oooa, appears to he the difficulty of obtaining the leaves in 
the fresh state, since, unless very carefully dried, they lose their pro- 
perties in six or eight months. Those who grow coca will therefore 
find it advantageous to employ some method of preparing an 
extract, or tincture, or beverage of the leaves from the fresh plant, 
as preparations so made will keep the properties of the plant 
unaltered for a very conslderablo length of time. When the loaves 
are exported they should bo picked as soon as fully developed, 
dried carefully and packed in hermetically-sealed tins ; dryness 
and exclusion of air during tho voyage being absolutely necessary, 

FORESTRY. 


TKAINING Foil THE FOREST SERVICE IN 
PRUSSIA. 

O NE of the first utterances of the Jourtuil of Fo 7 'estr 7 j was in 
advocacy of tho organization of a School of Forestry In BrltiHn. 
Six years have passed ; but this has not yet been effected. The 
subject has, liowever, been formally brought under the considera- 
tion of the Corporation of London by the Superinteu dent of Epping 
Forest, and before the India Council by the Society of Arts ; it 
has engaged the attention of the Vrincipal of the Koyal Agricul- 
tural College of Cueucester ; and it has, for upwards of five years 
engaged the attention of the Council of tho A rboricultural Society of 
Scotland. Of the memberehip of this Society, numbering well nigh 
800, the great majority appear to bo foresters and assistant foresters ; 
of sevouty candidates admitted to mtinborship at tho last general 
meeting, fifty were assistant foresters ; and many of tho members 
of the English Arboricultural Society are practical woodkeepers. 
With the iuterost thus mauifestou in forest management, some in- 
formation In regard to the oourso of training followed by foresters 
in Prussia may bo acceptable. 

The following details of the roquiremonts for employment and 
promotion in the forest service in Prussia, are given in tho Beitini- 
viungen 7ibcr aiubilduntj U7id Pt'ufniuf /to* dm Prussicheil SiaaU/Ui'St 
vn'Tval tunfjsdienst (Requirements for the Education and Examina- 
tion of Officials ill tho Prussian State Forest Service), 

No one can he received into the Forest Service if he does not 
satisfy the following conditions 

1. ** He must have obta ined a diploma of completed study In a 
g}'muasiam of the German Empire, or in a realschule, 2. ^ not 
above twenty-two years of age. 3. Have no bodily infirmity which 
would unfit him for the forest service, 4. Bo of good conduct. 6. 
Give proof of possessiug sufficient means to meet the expense of pre- 
paration for the W'ork. 

‘ This preparation oomineuoos with practical work done in the 
forest under the direction of au Obet'/oi -der during at least sovan 
months generally from October to April. / 
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(Itedga bf thHe pf«limii£Uiry exetoiiieti f« to mak« the aipiraiil 
M) 9 »lsta 4 vfitih work or ejtploiUtioii, and, with the priuoipaf kind 
ol teoee, to niak^ hipi priactioftlly acquainted with eyjvioulture^ 
with the sutVelltanoe of woods^ and the police of the cliaee>. and at 
the kame time with land^jiijirvoyiiig, all of which are thin^ which 
Ikf at the fooiulatlonof hit eubsequent theoretloiU etodiee. 

Tv he appointed a /o7si ftituttner, or foreet aeplrant, an appli* 
oatbn wuet he made to tbo FurH -Mci^ter, or to the coueervator of 
the administrative oiicuit ; this application must be transmitted 
by the to whom the pupil desires to be attached. 

The papers to Iw supplied are five in number.-**!. The di- 
p^na of studyjfspm a gymnasUun or i titUthnU of the first class. 
2, CMificato of birth orbaptUm. 8, A medical certificate. 4. 
ff thaaiplrant do’ not pass directly from the gymnasium to the 
aerTioO) a certificate of good conduct from the time of his 
leavlog thsr gymnasium* 6* An engagement by the father or 
guardian of the aspirant to provide for the maluteuauce of him 
durl^ at least seven years. 

“Futthei^ the aher/dntfr must supply special Information In 
regawtothelaallly and person of the ^rant: and if there be 
nothing to hinder the aspirant being accepted, ho receives 
fei? . Wxdutpaont from the inspector or the conservator. 
These have a reserved right to appoint tlie aspirant to another 
than the one he has chosen, and even to remove him 
daring the time of his preparation, after liaviug referred the 
matter to tlie Minister of , Agriculture, Domains, and Forests. 

“ If the aspiraut on trial prove not quite satisfactory In the 
triple point of view— physical, intellectual, and moral, the oW* 
fth^er addresses a report to the and to the conser- 

vator, who judge whether the as])iraut should continue his studies : 
in we of a dmerouoe of opinion between them, the minister 
decides. 

*^This stagepasSed, the of/etf6rste7' delivers to the candidate a 
oertmoate testifying to the time spent in this stage, and to the 
sv<nrk dnne. This oertifioate confers on the aspii'aut the title of 
Fdrat'-eUvt* To continue hfs studies, the forest pupil sliould 
follow for at least two years aud*a-iialf the course of study of a school 
of forestry, ot of a foi^est institute annexed to a university ; those 
vrho may desire to follow that pursued lii another school than those 
of £berswald and Munden, should previously assure themselves 
from the, office of the minister that the time spent by thorn at this 
school shall be reckoned 'equivalent to the studies prescribed by 
the regfilations ; and further, they are required to study all the 
•ttbjeVte oomptised In the programmes of these said schools. 

“ Thess forestal studies completed, and, at latest wdthin six 
years after the commencement ot the preparation, the pupil address- 
es to the minister an application to be admitted to tlic oxamina- 
lidttB, and attaches to this the following papers : 1. A nirrirnlum 
or history of his obvious course of life, entirely in lus own 
lUMulwiiting. 2. I^e atplotna of study in a gymnasium or 
iishule. 8. The certificate of being a forest pupil ; 4. Tlie certificate 
of his having attended the course of study in a 

school of foreati^ or in a university. 5. A certificate that 

the pupil has taken the required part in works of 

land surveying and the preparation of charts at the schools of 

forestry, or at the university. 6. A chart prepared by the hand of 
the candidate of some royal forest of at least 500 hectares, on the 

scale of and this chart requires to bo accompanied with an 

attestation that the work haSboen done entirely by the pupil. 

“ The design of the examination is to make it be seen that 
the pupil possesses the general Instruction reipured, and that he 
bas made with success tlie technical studies proscribed ; and to 
dtiermine further that the pupil is fit to continue his studies. 

“The knowledge required at this oxamliiatiou is - 

“ AU Bpecial science. 

“Exploitation, manageinout, estimation of woods techno- 
logy, protection of state forests, and forestal history and biblio- 
graphv. 

“ -Auxiliary sciences. 

“ 1. Mathematics : Elementary principles of statics and mathe- 
matios. 

*2. Natural History : principles of the dassificatlon of animals, 
phuats, and miui^rals. A> Zoology : divisions of the animal kingdoi 
mammalia, birds, and insects, looked at from a forostul point of 
view ; eutomolodcal nomenclature, structure and habits of in- 
isets In general, and speoial study of those which are useless or 
kortfal to forests, if. Botany : classification, description, physio- 
. logy, and atructure of plants, and special knowlege of those which 
are useful Irom a forestal point of view. O. Mineralogy ; general no- 
tions of pjoguosy and geology ; general Idea of the foniiatiou and the 
npheavalof mountains ;infiuenoe of the subsoil on vegetation, and 
oneohd study of the minerals and rocks useful to the forester. D. 
lAiyiios ana chemistry : general properties of- bodie.s ; notions in 
regaled to light, heat, magnetism and electricity ; carbonization, 


1 ‘the minister reserves the right to send him officially to hny spool* 
i iicd circuit. 

“ The obtrSHrittf near to whqni the forest-oandidate.is sent is bis 
immediate superior ; and , the candidate riibnld , take 
for his guidance lu his sorvioo the inStHiolfens Issued 
, to forest overseers. The duration of the stage httpoeed 

on a forest-eaudidato Is at least two years* He should 
pass eight successive months, wMoh should always comprise 
j the interval between December and April, In dtsoharging the duties 
of a forest-guard in the samt circuit, and in k particular part oT the 
circuit. This part is chosen by the oherFhvter aocording to Indi- 
cations made by the inspector, and the ooadidato should give him- 
self entirely to all the works of the guards, engaging in the .surveil- 
lance, as well as in the exploitations, estimates, measurement of 
trees, sales, and the cultural operations going on. 

“During these eight months he cannot be employed In the office 
of the ohrf67'Stei\ ^ 

“ 'i'heu the candidate ought to visit difierent cirouUs t tlie desiun 
of these visits lieing to make him familiarly acquainted with all the 
kinds of trees growing in the forest, to give him explicit conceptions 
of different modes of exploitation aua management ; In fine, to 
give him practice in all kinds of forest business by making him take 
part in all the oporations of an ohei'fdntei', 

“ During this stage, the candidate is required to keep a journal. 
This journal ought to indicate the circuits in which ho has had a 
charge, their situation, their soil, aud the exploitations and works 
of omturc in which he has had to take part, Ac. 

“ It ought, moreover, to contain notices of remarkable, facts 
which have struck the candidate, and the observations which hSve 
been suggested to him by the study of the forest, and by the works 
which ho has had to do in the office of the oberfb^'sfer, 

“ The journal should bo sent to the ohffr/orste?' on the first of 
every month, and submitted to the superior agent present in the 
circuit, if such there be. 

“ In fine, when the candidate leaves the circuit, the ohfrfiirstcr 
should Indicate the date of his departure, and give testimonials of 
his conduct ; if there be ocoailon for observations in regard to faults 
of want of puiictnality and obedience on the part of the candidate, 
or especially if he have shown a real incapacity for the work of the 
forest service, he is bound to make his report of it to the Fdj*sl 
Mflitf'r Inspector, and to the conservator. 

“ The Minister of Agriculture and Forests can exclude from the 
service overy-forest candidate who may have manifested notorious 
misconduct or negligence, or auy candidate whose progress may bo 
considered unsatisfactory. 

“Every vbarfOrster ought to send to the inspector, at latest on the 
fith January in each year, a statement of the opinion of the candi- 
dates who have passed in the ^purae of the preceding year more 
than four weeks in liis circuit. The inspector adds to this his own 
observation.^. When the cah'didatc has discharged the duties of an 
overseer, the inspector should give the result of the examination 
which he has made of the district entmsted to the management of 
the candidate ; those documents arc sont by him to the General 
Directory before the loth January ; they arc collated and com- 
pared with those furnished by the conservator, aud are then sent 
to the Minister to form the file of papers [relating to the candidate. 

“ When the candidate has completed his course, done all the 
prescribed w'orks, and satisfied the roquiveinents of the military 
service, he may address to the minister an application to bo allowed 
to pass the State examination : the time granted for this is five 
yeoj's from tlie passing of the last examination, 

“ To this application are attached the following papers: — 1, A 
rurricultnn vit^r, 2. The diploma of study at a gynmasinm. 3. Tlie 
diploma of Forest pupil. 4. The oortificato of diligence in the course 
of a school of forestry, 5. Tiie journal. G. Lastly, for candidates 
who belong neither to the corps of nor to the battalions 

[ of chasseurs, a document attesting that they have satisfied the mi- 
I litary service. 

When there is nothing to hinder the authorization being given, 
the candidate is sent before a commission, who inscribe it, and fix 
for him the date of his examination. 

I “ This examination is oonducto«l according to the instructions and 
regulntiouR of the minister, partly indooi*s and partly in the forests, 
^’ho latter is by far the more important ; it determines whether the 
candidate has acquired practice and knowledge of administrative 
questions. 

“ The examination turns on all parts of forest science and of forest 
economy in their connection, on tlie application of special law and 
common law to forest letters, and on the police and administration 
of the chase. 

“ The candidate having been subjected to this examination once, 
receives from the commission the title of ‘ camHdat'Oberfth'ster,* 
aud is inscribed on the roll of offieials going through their course 
of training. 


r^in, and tannin. 

“ 8. Legislation and jurisprudence : history of Prussian law : 
notions of civil and penal Uw as applied to forests. 

“ The exatnhiatiott takes place in general once a year, in Septem- 
ber or October, before a commission ^pointed by the Minister of 
Agriculture, Domains, and Forests. This examination is held, one 
‘ part In dobr# and another part in the forests ; if ft prove satis- 
Isotory^ the forest pupil receives the title of Fbrst CafidUiat. 

"“ In ease of failnre he is allowed to re commence his trials, in 
whole or in part 

“ To continue kifl preMration, the forest-candidate should devote 
himself to personal studies in the forest, and, moreover, take an 
aptive part in all forests workSj in order that he may acquire under 
ah dberfnnt^ kll prttotidal knowledge relating to foreut economy, 
land forest administration. In the first tnstoace, he is free to choose 
Ibt ciroult in which he wishes to {nrosocute his studies ; bat 


“ If the candidate do not pass the examination with success, the 
commission decides if he shall reoommenoe his trials in whole or in 
part after a delay which cannot exceed six months. 

The candklat-oberfiirtter is employed in the royal administration 
BO far as this is practicable uutil he receives hU appointment, and 
he is bound to apply himself to ths forest works wnioh the minister 
may entrust to him. 

“If the c(HHlUlat-obfrfor$ter undertake the administration of com- 
munal forests, of public establishments, or even of private persons, 
lie ought to communicate this to the minister ; and this undej^^iug 
is not in atty way a reason for excluding him from the Royal ser- 
vice ; but it is clear that the years spent thus wt not i*eokoned to 
him as years spent in service. 

“ And in case a oaudidiito, after a certain lapse of tims passed 
thus beyond the Royal service^ should refase a work wbifm the 
administratton would give to him, hs may, on the proposition ol the 
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lUinii^or, r#moy«d,ffotn <fh« ,roU <>f , oflBlciaU going through thok 
boucuf^ol trailing* 

£4(311 otmdi4at^vb€i*/4r8Ur ii bound to make known, through the 
oberf<iriter^ his pmerftoe to the inspector, and to the conservator of 
the ciroUt In wlUbh he, ^nd^ himitU, that whether he belongs to the 
itoyMa^ico, or that he be administering private forests. Likewise, 
on each change of residenoe he sliould make a similar conlmunica* 
tion to the tanie agents. 

**tn order to acquire a more extended instruction, and perfect 
himself in the general practice of business, aspirants to the 
forest services hould, beyond their technical atiidios, go through 
a course of law and of political econ^iy at a iiuiverslty. The 
candidAte Is free to make choice as to the time at which to pursue 
tliese studies, and that which may best suit hitn while prosecuting 
his preparatioi^. But it is profei-able that he should take them up 
while be is a eandidat-oher/Gnter, 

** The camlklaU’Ohfr/dmter wdio, besides the ordinary prescribed 
forest studies, give themselves for at least two half-year sessions to 
the study of these political soienoea, can, after having been attach- 
ed for one year to a directory of finance, address to the minister 
an application for permission to subtriit to an examination on the 
matters spoken of ; which application sliould be aocompauiod by a 
certificate of his having followed a course at a university. This ex- 
amination is conducted before the 8up(5rior commission of forests, by 
the Ministiir-adjuiict to the special cxiunluers for legislation and 
political Boienoes. It turns on the application of civil law in 
Trussia to the administration of forests, and principally on the 
administration of Uw and political economy. 

** The trials ought to show if the candidate possess the know- 
ledge necessary to enable him to discharge in a satisfactory manner 
the functions of a iMitibey of a dirfiotory, IMio c ‘udiduts-oher- 
/(irate?* who pass this trial successfully receive from the minister 
the title of fdraf-cMSrsaor. The inspectors of /orat-inci8te?‘8 are 
chosen from among the ahe^Oi'itcrs who have most distinguished 
themselves in their service, and prefercmtiully from amongst those 
who have passed the last inentioued cjxami nation. 

A translation of these extracts appears in tins Uerm dej^ Eaux et 
Forrfs for last month, which indicates somewhat tho importance 
wliich if attached to them. 

John C. Brown. 

--- Journal (if Fore^tr?j.‘\ 


SERICULTURE. 

fl^HE prime roiusdii, says the Aoicricctu EiUouioloyUt ^ vvliy the 
J- mulberry silkworm must ever he the silk j>ro<lucer of com- 
mc-reo, aside from the siqiorior (piaLity and quantity of iU silk, 
is, thill it is a dumestichted insect, iiiid that the worm cjin he 
fed in large (|UHiititio8 in pavtial conhnenieiit and under control ; 
further, that while enduring the artificial life it shows no dis- 
]iositiou to escaiMJ from the shallow triiy< upon which it is fe<l. 
All the other worms sufler more or less when brought together | 
ill large numbers, or when confined or sheltered, and in this 
fact, luoi-e than in any ditticulty in using the silk, lies the secret 
of tho failure to aubstitute any of them for imrl. 

SILK IKDISTEY** IN KASUMIK. | 

O BUICULTURE is not a new speculation among the Caahmcrccs, 
^ It is known to them from very early period. It is said, that 
a Chiuoae priiioesa first introduced the silk in (Jaslnncre by aocrebly 
putting some eggs of Bo?ftbyx Mo?'\. under her hair lock when slic 
was leaving her father’s roof for her hushuml in Cashmere, as then 
there was a groat restriction and heavy penalty for taking out 
tho silk eggs off the walls of China, and thus she introduced it in 
Cashmere, her husbumVs kingdom. Since then it has been a very 
favorite industry among tho Cashmorees who were rearing ^and 
spinning tho silk in a juvenile rude system which is generally 
known under the name of “ home spun.” Filature was not knonu 
to th^ until Baboo Nilamvai Mukherjoe, the renovator of the silk 
industry in Cashmere, introduced tho system of high culture ami 
machine reel, and succeeded In harvesting the crop of cocoons 
yielding silk and floss of value not less the £15,000 annually. But 
In tho course of few years it showed its tendency to fall, and bye 
and*by it suffei'ed so heavUy, that a grain of eggs was not loft. 
This sad failure waa duo to some unexpected natural phenomena 
10 wUah truth ol UthiiMro famtuo Hm* A plaguo sprtadod 


among man and beast, tho worms . were not exoeptad» and tbtt« 
ended the golden era of the silk industry in Oashmei^« 

His Highness the Maharaja not liking to allow this fin* 
industry to disappear from his territory, oaused the silk worms of 
France, Italy, Bokhara and Japan to be acolboiatised, asid ao* 
cordihgty M. Ermena, the Buperintondent of his vinoty and 
diatillory, was instructed to import somo eggs of silk worms from 
Franoe.and Italy. Tiio consignment ri^hcd us in the April of ISfiOt 
but they all proved a total failure. The next year Mr. Honv^t 
then the officer on special duty, Srbiuggur, kindly undertook to 
import somo oggs from Japap. The eggs readied Srintiggar In cards 
very sound and healthy, and yielded a crop of cocoems in the pro* 
portion of i oss. of eggs to 2 lbs. of cocoons all the cocoons thus 
obtained were brooded, and eggs were kept for the next season. 

This b the origin of the second era of our Cashmere sericulture* 
From this little beginning wo now expeot to harvest a consider* 
able crop of cocoons, aggregating the value of £fl,000 in round 
numbers, and by thb change of eggs we have succeeded in reno#ing 
and imparting a healthy and fresh impube to our long-oherbhed 
Industry of Cashmere. 

S. 

Jummoo, May 20, 1883. 

• Note. — Tho above note on silk is written by a native gentleman, whose 
EiigliHh wo have doomed it best to leave untouched, — E d., /. >t. 


TEA. 


THE TEA TllADE AND EASTERN BANKS. 

X T is, wn learn, widely feared in tho city of London that iSaatorn 
Banka have sustained irrecoverable losses by the tea trade of 
China. That trade is being rubied by the rival that it finds in LidiOt 
yot each season finds the British, Australian, American, German, and 
Russian inorchautM at tho treaty ports as intent as ever on compet* 
big against one another, and still preparo<l to pay ** that heathen 
I Chinee” prii!os fat* boyoud the range of quotations current in 
* lOuropo. The Chinese have a faculty for combining against tho for- 
eigners, and as they have not yet experienced difiiculty in obtaining 
old prices for the tea that they bring to market, they do not allow 
their minds to bo exercised by the moro or loss vagite stories about 
Indian tea that roach them. Their customers at the ports are 
none too vcafly to credit all that they are told, or read, about thO 
tea trade of India. They cannot yet bring their mintb to believe 
that tho day may not be distant when India will be the death of 
the tea trade of China. They hope on, season after season, that 
there will be a change for tho bettor in the home market, and that 
a bumper year will moro than compensate them for the heavy 
losses of sevei-al years. They romembor that years of aoanty pro* 
fits have in former clays been followed by years of grand retuims ) 
and they cheer thomsolvcs with tho belief that tho history of the 
tea market will repeat itself. And jirolmbly it would do so if ChluA 
continued to possess tho monopoly of tho world's tea trade. Uii* 
fortunately for her tea growers and tea merchants, but fortunately 
fvH’ tho world, she docs not now retain moro than about two-thirds 
of the world’s custom. India has, in a dozen -yoavs, carried off the 
other third, and year by year will she obtain a larger slice of tho 
tratle. It may be that at the oluvouth hour tlie tea shippers in 
China will be constrained to ofior a unito<l and irresiatiblo opposi- 
tion to high prices and low qualities, and thus succeed in compet- 
ing on somewhat equal terms with India. But as yet prices rule 
obstinately high in Ciiina, and qualities get worsc*and worse. Indeed, 
wore it not for the ready ability of Indian tea to blond with and 
raiyc the character of China tea, muoh of tho latter would go out of 
consumption of E.iropc, the United States, and Australia, The 
Indian teas arc now very largely, yet still unconsciously, coasurntd 
by the tea-drinking world. The ordinary houso-koepor has no idea 
that tea is grown anywhere else than in China, and the Indian 
product does good by stealth,” by bupovtiug a muoh needed 
flavour to tho abundant shipmouta of China tea of low quality. 
But the palate of the tca-driukor is being educated to like the charac- 
teristic taste of Indian tea, and dealers find it increasingly difficult 
to palm off tasteless China stuff. In short, the “ one-eyed barbari- 
an” of the fur West is acquiring a oaprioioua palate, and the 
Chinese musf either contrive to sell good and relatively cheap 
tea, or retire from competition with India and the Indians. 

Meanwhile, the tea trade of China is falling moro and moro into the 
hands of dma of straw sapportod by looM Tho old firm whoso 
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naltiet are tunm to ooajuro with In Mincino-lane, have, to a great | 
extent, drawn aloof Irom any other than a safe oontmlisioo trade, and 
lefjt the field to plungers and speoulatore, who are beloved to be, 
in very many oaeesTinextrleably in the books of Banks on the wrong 
side of the aOcount. The latter costinno to draw up to the hUt against 
bills of lading, and the banks, to keep them going, negotiate their 
drafts hoping that sootier or later the market wtU recover, and that 
losses may be rcoonped. And the Chinese tbetnselvss lend a help- 
ing hand W shaky drrns, which assist in keeping up prices at the 
0|Sntng Of the tea season. Thus it happens that last seasoo^s China 
teas are SeUlng in England and Russia at wretched prices, showing 
a loss of 5d. to 6d. per Ih. on their cost in China. A Loudon corroS' 
pondent of the Times oonalders that 

** The one remedy for the present condition of things is that the 
great bulk of the so-called fine teas should be bought In China at 
their present value on this market — vis., at alwut 6a. to 6<Z. below 
the pnees given for them iu recent years. With the large accumu- 
lated stocks la Russia and consequently reduced ordei*!! from that 
country, the yearly dnoreasiiig supply of Indian tea, and the present 
prices nere, one would think that such a course would at once be 
adopted. Unfortunately, however, so much of the tea is bought 
on commission, and the l^ssiau agents seem so reckless as to the 
prices which they give, that any such prudent action can hardly be 
hoped for. It would, therefore, be wise for holders ofsharw in EMt* 
em banks as well all who liave been in the habit of intrusting 
orders to buying agents iu China to ponder the foregoing f^ta, 
which can be easily verified by a referonoe to any of the trade circu- 
lars, lest their money should be lost In the crash which must certain- 
ly tided place if the past policy of tea buyers in China be continued.” 

It seems probable that India will obtain with her tea a potential 
compensation for her loss of revenue from opium. Major Baring 
takes a desponding view of opium, and believes that the trade 
will show yearly a tendency to fall off. India’s loss in this direc- 
tion will be China’s gain, for it will be atfcributaVde to the increased 
oultiviation of the poppy in China. Similarly iu regard to tea, 
China’s loss Is Indians gain. But we do not like the prospect of 
having some day to seriously consider how to make good the loss 
of the seven millions sterling that India now realises from opium. 

The vMue of the tea exported from India in 1881 was less than 
half this sum. Obviously, however, our tea is doing India a good 
turn, and promises to do yot more for tho land to whose soil it 
takes so kindly. Mall. 


INDIAN TEA. 


T he giievancea which tho Indian toa-plautors have laid before 
tho Secretary of State are not wholly grouudloHs, though the 
remedy should prolmbly be sought in another dinujtion. The 
most formidable matter of complaint is that Indian teas are 
•* bulked’^ )»y her Majesty’s customs— that is say, each chost is 
opened and emptied, in order to oscej tain tho exact wei^^dit of the 
tea and of the package. The planters say, truly, that tins process 
greatly injures the quality of the tea, by exposing it to the humid 
atmosphere of London, and it destroys the air-tight load lining of 
tho chests, which never can be, or, at all events, never is perfectly 
reinstated. What the planters claim is that one or two chests 
only out of a “break” shall bo opened, and the taro so found apply 
to the whole. The answer w hich tho pctitionvvs arc likely to 
receive to tlieir prayer is that tho enstoms are not to blame for tlie 
bulking of Indian tea but tho trade, who w ill not buy tho tea 
unless it is bulked, for the perfectly sufficiently reanon that tho 
weight and taro of the packages, os well os tho quaUty of the tea,are 
so iiTOguhir.that no average can bo taken. Undoubtedly the bulking 
of Indian tea infiicts a serious burden on the tiudo.uot only through 
the expense, Wt tho destruction of the chests and their coiitentB. 
The time, moreover, required to prepare the tea for sampling 
keeps it fora week or ton days out of the market after arrival. Tin: 
remedy for this state of things appears to be to take another leaf 
out of that great Chinese book from which Indian planters have 
already taken so many. Chinese tea comes to market so perfectly 
packed, that in a break of 600 chests you will liud an absolute 
uniformity of weight, both of package and contents and of quality, 
BO that no repacking is needed, and the whole can be sampled ainl 
Bold the moment the steamer breaks bulk. The reason is that 
the Chinese carry on their tea business on true commercial 
principles, w hile the Indian plauteis are still iu tho wasteful stages 
of a half-developed industry, and have not yot learned the full 
advautoge of the division of labour. Tho planter is, or trios to be, 
merchimt, carpenter, and engineer, as w*eU, and one meets wit h 
persons holding shares In tea estates who harliour the doluHi iii 
that they can not only send their tea to Calcutta for sale, bnt 
sliip it to Loudon, and, passing over the machinery of Miiicing- 
lane, follow their pounds of tea Into tho consumers’ pot. Wifh 
BUoh crude ideas of commerce, it is perhaps hardly to bo 
wondered at that the Indian tea trade finds itself under some 
disadvautago. 

The number of gardens in India is, according to the plauterw, 
2,700 or 2,800, scattered over a wdde area, and in very vaiioil situa- 
tions, and It would be alwurd to look for uniformity or even reason- 
able similarity cither in the product or the packages. The gavdeiiB 
are individually very small : yet .^very garden possesseH a riorc or 
less elaborate plant, consisting of lirinc-liousoB, rolling- machines, 
Ac., and each has to keep up a shiff of handicraftsmen to manage 
the machinery and to make the tea chests. The entergrise is thus 
severely handicapped at tho outset, much a small former would 
be who kept hli own steam plough and reaping machine. The 
men ond marines are necessarily lialf their time Idle, The only 
true remedy for this is to organise a market on the Chinese method 
for the green leaves in the districts, Darjeeling is admirably 
situated (Qt such a market, and there are several stations in Assam 


which would make most convenient depots lor the pnrohase of 
tea. What is wanted is sufficiently strong companies or private 
capitalists to establish themselves at those oeiitres,and sctxu;> all the 
neoessary machinery for manufacturiiig and packing the, leaf. 
The planters would then, like the Chinoee, sell their basketsful 
of leaves as they picked them from the bushes. They would 
be planters, and nothing ihore, and the better planters 
for being nothing more. The tea*bayer, filling the funo* 
tions of the Acap In China, would collect ihe leaves in largo 
storehouses, sort them out aooording to quality and kind, and 
manufacture the tea on a large scale with the mooftmuM of skill and 
miftimtm of cost. The Aowp would pack the tea id large breaks Of 
uniform quality. In chests of uniform sise and weight, and subh 
teas would never require to be bulked again, either in Liondon 
docks or anywhere else. 

The advantages to the planter of such an orgau{satiOi:i as this 
would bo manifold. In the first place, he would be relieved of 
tho groat load of financial anxiety which he bears at present. He 
starts the season under a mass of debt to the Calcutta agents, 
which has gradually to be worked off during the producing season. 
These advances cost very dear, and the repayment cannot be 
made till the tea has been gathered, manufactured, packed, and 
sent down by slow transport to the Calcutta market. Whereas, on 
the system, the planter would require very little advance 
at all, seeing he would need no machinery nor any expensive staff 
to work it, and he would receive his money as fast as he gathered 
his tea, instead of waiting two or three months for it, as at pre- 
sent. The chief difficulty in the way of this innovation would be 
the strenuous opposition of the Calcutta agents, who make good 
revenue out of the tea-planters, not only in the way of interest on 
advances, but commission on sales of tea and on supply of stores 
and machinery. For once a tea concern is under the protection 
of a Calcutta bouse, it is an understood thing that it is nearly 
impossible to cscaape therefrom. The emancipariou of the tea 
planters from this thraldom would fill them with new energy, and 
probably enlarge their intelligence. 

Calcutta is at present tiio mart for Indian tea, mainly because 
under the present repittw the tea has to pay toll to the finance houses 
there. Calcutta will always lie tho great shipping port for tea, 
nor is there any reason why it should not continue to be a market 
also ; for the tea-buying establishment which I have been supposing 
at^ Darjeeling, (4owhatty, Ac., would Ifave quite enough to do to 
bring the tea down to Calcutta in a state fit for the London market, 
wdthout following it any further. There will always be plenty of 
buyers for tho Loiidou market in Calcutta. — <»/* lAc 
Ttmoi, 


PLANTERS’ STORES & AGENCY CO., 

XiI3ycn?E!ID, 

SIEBOHANTS AKD OEKERAL AORNTS, 

Calcutta, -30, KTRAND. 

Ocun'fd Manager — W. E, S. .1 KKFKlt^uN, 

Mamujev 

Agciidcs for Tea Estates inidertnkon on tho most 
advantageous terms. 

Coolies recruited by our own stafi' of experienced Agents, with 
Depots throughout Chota Nagpur and at Dhubri. 

ludentors and Confiigue.cs of all merchandize. 

Army, Navy, Civil Service, and Private Agents. 

Assam. THE EXCHANGE,” DIBRUGAHH. 

W. J. WiiE.VTLEY, Mmiaun'. 

A. D. Stuaht, A\j<'u.cy Suite rinfenihnt. 

Direct linporterti of every rcfiuisitc for Tea Kstatos and European 
Hcttideiits. 

Price Lists on application. 

Ageiibi for India General Steam Navigation Co., Ld. ; Agents for 
Cominereial Union Assui*aace Co., Fire and Life ; 

Ageuts for “ Star ” Line Ocean Steamers, 

Calcutta to London ; Agents fot 

lieuter’s Telegiam Co. , ^ 

Limited. 

Londoil.--OKLAT WINCHESTER-STREET, E.C* 

E, G. Rock, StO'etary. 

Agencies At Birmingbani, Bordeaux, and Oharente. 
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THE CH&AT lUBBKEDT 


FOR PRICKLY HEftT, INDIGESTIOW. HEADACHE, BILIOUSNESS, ANO FEVERS. 


TUe testimony ol medical goutJonion hae been miijinMUilwl in praise nl 


UHPL0U6H’S PTEETIG SALINE 


I 


AS poesoswltis OhJtnevitH inosl psiionlml for the Tcsioratbrn nud mttlJltonau'V^ <tf health trllh perfccl vigwuv of body and mind. W 

' It is Xlffervasolxtg and TastoleHs; forming a most Invigorating, Vitalising, and liefroshing Beverage. 

Glm Instant relief in HUADACUK. BEA or BILIOl S NICKNFSS. CONBTlP/tTlON, laSRlTUHE. HE \ U'nu'HX. end 

UtUykly cures the worst forme of Tlfrill.S, tiCAHLKT. JtNULE, amUitluM-^^FEVKKS^^fiAUL^lYX^M^^ liHtn iM'; .m ^<KIN COMEEAINTH, umt VTirioui other 

nr. PBOUT.-*' Viifoldlnn jferiuN of ImmonBr iwnpllt to niaJiKlml." coudtUunh *>55^ in«ni-ctwr of Rtutwants frolh tjHf Port of London) 

Dr MOBCtAK.'"-" It furnlshPB the b]*)od with Hh h>5} Hallue (^jnstllnents/' I Wiiles;—** t hove irroai pK'viHun' in Umrui^ 01, \ eouUal.twMinoony to us eiuomvv . 

OOVSBlTMEXrT OFFICIALS AITI) FIAITTEBS caring for the welfare of their employes ehoidd not* 

itg value as a specific in Fever cases. 

1^. J. W. I>OWSIWa.-*‘ I usod it In the treaHttfent of forry-tivo canes of Yellow Fev e» . , B AWCTL PTNDSIC, PtTNJA VB. TNDlA.*-“ We hmh’ l«il»pro that ths uw Of your 
atjd am ha ppy to st ats 1 never lost a Mn^le e«Ko.’' rvi-olk* Snllne u Hi Oo umrr («* piiniMit r*,\er than h!I Da* Quliilni' t \ .oan cure. 

Dr. W. BTinniWS.— '* Since Us Introduetlon the Fatal ■\\ t'sl lufMa Fevers are tiopi hod 1 Dr, Tt/BliKY J loued it aet a hporltic. ni jny oxuerieuoe auU family, In iho w urst 
nf their terrors.” : fomn, of Soai hn i>cvi'i , no mher uitulnMia teunK nxiiilwi. , , , .4, 

Hi^MAJBBT 7 *S BJTPBJJSIBNTATIVE the OOVEBNOTl OF BIBBBA LEONE, ; Dr. 8 . f*IBBON (fonnnly l'hv«lc»nn to Mie hondou llospitivl) -“** its UhrfuluCBh Ju luo 
in a loiter of retmast for an addiliona) sneply of the I'yrol Ic Saline, Blaty*<~‘' li is ot //rt'/if • liiniiment of disuaso has JuiiU[ ijoon oonlli nawl n> niediuul oxiKjnnuco. 
rofrtC, and I sh^ rojoloe to hear It is in llie Innisps of all Kundaiwiis Msltlnvc the Mupk-s.” ' 

To bo obtained of any Ob'emist or Drug Store, in Patent Glaas-stoppered Bottles, 28. Od., 48. Cd., lie., and 218. ©aoh. ^ 
Please note in oonneotiou with the recently observed effects of the use of Citrate and other preparations 
of Magnesia that LAMrLOUaS^S PT^ETIO SAZ.INE is warranted not to contain any suhatanoe 
which would cause calculous or other earthy deposits. 

n. iliijXj, ijOi^iDO^sr, e.o., 


ZULULAND AND CETEWAYO. 



‘*‘1 know what it is,’ he answered; ‘this honc}" is made from 
euphorbia flowers, which are very poiHonous.’ Thia explanation made 
me feel exceedingly uncomfortable ; but I elicited from him that there was 
not much {longer, as the ‘moass’ taken with it would neutralise the effect 
of the poison. Directly he mentioned poison I dived into the pockfi, and 
pulled out a bottle of KNO’»S FRUIT SALT, and emptying a {luantity 
into two pannikins, flllcd them up with water, and several times 
rcipeatiug the dos<;, in a few hours wc wove considerably better.” — 
“ Zuhihind and (p. hT,i)y by Captain W, Ji\ Ludlow^ Ini Bait* 

1{,V. ]\Ojf(d /. lityinuid, 

“ ‘ Wiialon cartti Hhall 1 take to /ululaud ?' asked my friend Jim 
Law one duy at Altb*»*=iliot, when he had just received onlers for South 
Afrh a, to start a1 forty eight iiours’ notice. 1 renlio#!, ‘ If yon take 
my a.(lvi(j<‘ — and itV lliut of an old traveiiov—yon’ll not budge without 
u f{-\\ bottleM of KNO. e^on it yon loii\c half your Kit iiehind. I 
m“vej' am M'ithout these Salts, and, please the pigs, never intend to l>e.* 
On )\i>. return 1 iiujuircd, ‘Well, how about EK<-)‘S FRUIT SALT?* 
‘My dear («dlo\v, U. waKthebebt adviei- VOU over gavw 1 tht^y Raved 
me nuiuy an illness : and when I bit Tinv/la* I sold the remaining bottles 
lot tea timcL the original prii e ! ' ' — LivatrCot, 


JEOPARDY OF LIFE. THE GREAT DANCER OF DELAY. 

You can cliango the trickling .stream, but not the raging torrent. 


rllAT EVERYBODY SHOULD RlOAl), 

able remedy, HueU as END’S FRUIT SAL'J', to ohecl 


How imiiortant it L toevtu'y individual to have at hand some simple, effective, and palat- 
•k disease at the outset ! For this is the time. With very little trouble you 



at the onset, tdl calamitous results miglit liave been a v(>idc<l. What dabhtJs to tlie earth so many hopes, breaks so many sweet alliances, 
blaats 00 many auspicious enterprises, as lintimely death? 

E NO’S FIUUT halt. AftLH- .sutTorinp: tor non rly t,w«> mm a half yc.ar.-j , fTUIF. AllT OF OONQUEST JH LOST WITHOUT THE ART OF EAT- 
from severe headache and disordered slemiieli, and after trym^v almost I £N0 -DINNER ENGAG EMENTS.— HTl MULANTH.— TOO RICH 
everything and spending much money witlnnit tinding any bencht, 1 wici ; FOOD.-d.ATEIlOURS,— INSUFFICJENTEX-ERCiHE. -EXCITEMENT, 
recommended by a fnomi to try ENO’S FUU Tl’ SALT, amt before f laid ' &c. — A goiitloman writes; Wlnat I foci out of sorih, f take a doso of 
finished one bottle I found it <loiiig me a^‘rroal dt:rtl of {^’ooyI, jind now I j ENG'S FJtUJ'r SAl^T ono hour before dinner or first thing iu the morning. 

’ ’ ‘ ... . . J could wish." How to enjoy g<*od food iliat woul(l 

) hiliousuoHs, hoatlaehe, or di.sorJorod stom.u'h — u.so ENO’S 


am restored to my u«uai health ; and otlior^ 1 Icnow that Jiave tried it h.'ivo Tluj effect is all I ecu 
not enjoyed such good lieallh for ^awrs, — V ours most truly, Ronr, <>lhorvviMe cause hiliousuoi 
HuMfHllBVS, Post Odico, Barrariford." ^ ^ ( FRUri’ SAf/1’. 

nUCJCRSS IN LIFE. — A new iiivonllon brought before the public, and cominaudh suocesa. A score of aborniuablo imitations are 
immccliately introduced by the unscrupulouB who, in copying tlm {'irigiual cloudy cuougli to deceive the public, and yet not ho exactly 
I infringe upon legal rights, exorcise un ingenuity that, emploi’^tid iu an ongiiial chanue.l, could not foil to secure reputation and 


s 


as to 


profit,” — A dams, . , 

C AUTION,— rh/hfs an: profn'tid m rrn'y ctrUtncd count ry. Axamino ea^h /iofib , and nre (be capmlcia marked 
SALT.” Without it you hare iwjmcd on by wQr(hk>*f^ imiCcUionn. Ml by all Oh'sniinti^j price i:». ,9d. aitd 4ii» 6‘d. 


DIRECTIONS IN SIXTEEN LANGUAGES HOW TO PREVENT DISEASE. 


Fropared only at ENO'S FBVIT SALT WORKS, HATOBAM, LONDON, 8.E., by J. 0, ENO’S Eatoat. 
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T. E. THOMSON & GO., 

9, BBFXi.A.lTAIDBI-IlO'W, 

OALOUTTA. 

IMPORTERS OF 

ALL KINDS OF IMPLEMENTS AND TOOLS 

FOR 

TEA PLANTERS. 


Griffin’s Patent Kodallies, all sizes. 

Griffin’s Work Kodallies, all sizes. 

Bengali Pattern Kodallies. 

Cast Steel Digging and Border Forks. 

Potatoe Forks. 

American Spades and Shovels, all steel. 
Pickaxes, Double ended, diamond points. 
Sickles and Reaping Hooks. 

Betts’s Tea Tjead. 

Tea Sieves. 

Tea Pans, Wrought and Cast Iron. 

Switching Bills and Hooks. 

Assam Daws and Jungle Cutters. 

Garden Shears. 

Tea Garden Pruning Saws. 

Pruning and Budding Knives. 

Solder and Soldering Irons. 

Chubb’s W. I. Fire and Thief-proof Safes. 
Plain W. I. Chests for holding large quantities 
of Silver. 


Point de Paris, or Wire Nails, all sizes. 

Hoop Iron and Clout Tacks. 

Portable Weighing Machines with English and 
Indian Weights. *■ 

Beams and Scales fitted with Teakwood Pans 
and Iron Chains. 

Salter’s Spring Balance. 

Garden Spades, Shovels, Hoes, Rakes, and 
Syringes. 

G.ardon Rollers. 

Fire and Garden Engines. 

Garden Water Pots. 

Lawn Mowing Machine.s. 

Hand, Lift and Force Pumps. 

Brass, Iron, and Galvanized Iron Wove Wire. 

I Galvanized Corrugated Sheet Iron, Bolts and 
I Nut.s, Rivets and Washers. 

j Galvanized Nails, Screws, Ridging and Gut- 
I terinir. 


PRICES AND PARTICULARS ON APPLICATION. 

Manufacturers of and Agents for Sale of 

JEBEN’S 

Patent Swift and Sure Transplanting Tools. 
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GOODALKS 

Household 



A Single Trial solicited from those who have not 
yet tried these Splendid Preparations. 

TOXUCSBXi^REX.ISB. 

Tlie most Sauce In tlic World# 

This cheap and excellent Sauce naakas the plainest viands palat* 
ahlo) and the daiutiesb dishes more deliciona. With Chops, Steaks, 
Fish, &c., It is incomparable. In bottles, at 6ci., !«., and 2«. each. 

GOODALL’S BAKING POWDER. 

The Beat in the Wor1<J. 

Makes delicious pudding without eggs, pastry without butter, ^d 
beautiful light bread without yeast. In Id. packets, 6d., la., 2»,, 

GOODALL’S 

QUININE WINE. 

Tiie Beat and moat Agreenhlc Tonic yet introduced. 

The best remedy known for Indigestion,^ boBs of Appetite, 
General Debility, &o. Eestores delicate individuals to health. At 
Is. Ijfd, and 2a. dd, each bottle. 

GOODALL’S CUSTARD POWDER. 

For maUng Belicmis Cmtarda without Fgga, in leas time 
anO$at half the iir/ce. 

The Proprietors con rooommond it to Housokoepora generally as 
a useful agent in the preparation of a good custard. GlVfi IT A 
Twal. Sold in boxes, Od, and la, each. 

GOODALL’S 

GINGER BEER POWDER 

Makes Three Gallons of the Best Ginger 
Beer in the World for Threepence. 

Tho moat valuable preparalimi for tlio proiluotion of n delicious 
and inviRoratint' beverage. It is easily made, and is by fa*! 
cheapost^^and best Ginger Beer ever offered to tbo pubUo. Sold in 
packets, Bd. and Od. each. 

GOODALL’S EGG POWDER. 

Its action in Cakes. Puddings, &c., Ac., resombloa that of tlin egg 
in evow particnlar. One penny packet will go as far as lour eggs . 
^ronc *8iiponny tin as far as twenty -eight. Bold everywhere, m 
Id. packets ; 6d. and la. tins. 

GOODALL’S BLANCMANGE POWDER 

delicious Blancmange in a few minutes. In boics nt 6d. 
and Is. eacli. 

All the above-named Preparations may be had of all Grocers, 
Chemists, Patent Medicine Dealers^^ Oilmen, 

Proprietors'. 6o¥ttMACkHODsT«lo, Leeds, EngliUid. 

FREEilTsiTOFliPHOIlUS. 

.aw X , Hmitt aiiil Nervo Tonic and t ho most wonderful 

TH** Tbo^hest Medical A.u(horitioa say that it is the 
o.l?y1jrrfcr wltagXasos, Mental Depression. Loss of Energy, 
and StoniMh Comijlaurts. 

It i« enfeebled il builds up a NEW 

and U^AimiTcoNSTlTU One dose of this Remedy is 

at l m.. od., 

lU., and 88fi. 

BFBOIAIi AGENTS: 

GOODALL, BACKHOUSE & GO., 

r MilHf BttglMMltf 


THIS lUUSTBWIOH IS A FAC-SIMILE OF THE LID OF 



MESSRS. SUnONS’ SPECIAL EXPORT BOXES OF SEEDS- 

BSWABE OF IMITATIONS. 


II 


NOTICE. 

SUTTON’S SEEDS & CATALOGUES 

MAT BE HAD OF DULY AUTHORISED AGENTS 
IN EVERY PART of the WORLD, 

me LV DIN a 

The Proprietors, Aomculiumt^ Chowringhce-road, Cal- 

cutta ; tho Great Kastern Hotel, Company, Limited, Calcutta ; 
himrd. Wilfton, Miickeuzic k Co., 13, Old Court House-street, 
aud I Mango(- laiio, Calcutta. Orders received by Moisri. 
King, Hamilton & Co,, Calcutta. 


IjTOTIOEJ. , 

[In ordering through London Shippers, purchasers 
should be particular to stipulate for 

SUTTON’S SEEDS. 


TESTIMONIAL. 


pyoiii K Jrhni.njs, Encf.y (ah' Vire-PiYsifff'ut oj fkc Afft'i* 

Jlori i. of Lid hi. 

“ Witli rnferonoe to }our mode of paakfnp KOC(It< for 
cxpoi-t, ] must Huy how much I was gratified witii the 
flyMtom you wore ho urood to mHow mo. Luring tho 
wliolo of my Indian oxTHudonoe, it wjw ray conntant 
regret that EnjJfliHh pwekud noods wore almont invai’i.ihly 
lo\\or in gorminntin}: power than the Amcrienn, Afte.r 
Bi'oing tho elalmraie preo.-iutions you take in oxocuting 
such ordorn jlh Umt of tlie Agri-Horli Hooiety of 
India, I am hy no moaiiK Kurpri«od to honr that yon have 
heon graiifiod' by tlm rorcipt of ho rnneli testimony from 
tlm tropics jih to thj coralitionof your Hoedwupon arrival^’ 

THE QUEEN’S SEEDSMEN. 

AND DY fiPECIAT. WAKRANT TO 

H.R.H. THE PRINCE OP WALES, 

READING, LONDON, pf?,, 

, ENGLAJsru. rnnio 

lAll •onununiertions from tho Trado Bhottld bo nddtOM- 
ed direct to Boadin*. 
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S. OWENS & CO., ' 

■WECITElI’IlIj^Ii’S-STEEEIT, XiOlTDOlT, 

HYDRAULIC ENQINCER8 AND MANUPAOTURERS OP 

PUMPING MACHINERY OF EVERY DESCRIPTION 

FOR STEAM, WATER, WIFE, CATTLE, AND MANUAL POWER. 

Hydratilic and Screw PreseeB, OU Mill Machinery, Hydraulic Lifts, Ac. 

SOLE MAKERS FOR (JBEAT BRITAIN OF 

BUXE’S BATEIT DIIECT-ACTING STEAM-PUMP, -MOIE THAN 10,000 III USE. 

*rUE FOLLOWING ARE SOME OF THE rROMlNEKT ADTANTAOES Of THE BLAKE PUMP:— 


It will start at any iwiat 
ol stroke. 

It has no dead point. 

It works fast or slow 
with the same certainty of 
action. 

It is economical Has a 
load on the Slide Valve, 

It is compact and dur- 
able. 


Hand Power Lerer 
Detuclicd. 





3 - 


Vertical Combined flioam 
Eutfirto. Boiler, and Deep- 
well Pumps. 


b^tnc tools. 

, _ , forArtoilan 
Foundations, Sto, 


r Peed 

COMPLETE OIL MILL. 


BLAKE’S PATENT 

Dircot-Acting Stoam Pump and Boiler Feeder. 



Oil Mlllp, lor Bteam or CaWIo Power. 


Doulilo-bavrel Foix;e 
Pumps In Frame. 




ImproTod Steam Boring 
Apparatus, also 

Bortnfl Tools of cverj do«ovlptIon, for ArtMlan Wells, 
testhig lor huaeraU, 


: -.-eui 


MTfMl 




It IB interchangeable in 
all ita working parts, 

It will delivei' nior^ water 
tlian any other Pump. 

It is made of best mate- 
rials in the most workman- 
like manner. 

Gin bo worked at 200 
strokes per hour, or 20 
sti’okes per minute. 



IVp-wcU Pami 4 
for Hand Power. 



Drc Engines, for Towns, Railway Force Pumps on 
Btatious, au. Barrow. 



CimUiroTi Porlabb' Irrigators for Horfs 

oraardoD pompj or &toam Power. 


BLAKE’S PATENT DIRECT-ACTING STExLM PUMP AND VERTICAL BOILER 

B’OH IHRIG-ja-TIOlSr IPTmiPOSBS, 

FILLING TANKS, VTATKK-SUI’PLY TO J’LANTATIOXS, SMALl, TOWNS Oil VILLAGES. 

Whiteftiar’s Ironworks, "WOutefriar’s-street, Fleet-street, London. 

Cotaloyucs and SstiDUtUs Free on Appliwliw. 


Smm$tnumm>r<»«aVamaim, m W, b. Uhaob, a» tbb Statowan Arjumiu w Ihwa " 
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GANDY’S pa® COTTON BELTIN(J 

SPECIALLY SUITED FOR AND PATENTED IN INDIA AND ABROAD. 

PRIZES. 


Hamburgh * ... 

Berlin 

Sydney 

Atalanta 
Fii^st Premium, 


... 1878 Cincinnati 

M. 1879 New York 

... 1879 Melboubnr 


... 1880 Pittsburo 

... 1880 Atalanta 

... 1880 PitTsburh 


I NwwZBALANt)- ... 1882 , I Falmouth 1682 , | Tynemouth ... i 882 . 

Fii-at Prize, Sydney, 1879. Hamburg, Diploma, 


... 1881 

... 1881 

... 1882 


Now York, 1880, 




BerUii, 1879. 


A' 






New Zealand, 1882. 


1 1879. Melbourne, 1880. 1876. Cincinnati, June, 1680* 

OVER 460,000 FEET SOLD DURING 1881, 

Including 3,877 feet of main Drivinj^ Bolts, of widths ranging from 13 in. to 
CO in., are working in over 6,000 Mills and Works in Europe and America, 

The following [by Kirhaldy^ of London) uhow th rdaim strength and vedua^ 
Compared mth Leather. 


Best Doable Leather 0 in. Belting 

dandy's 6 in. x 8-ply Cotton 


^ —r 
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aANDY BELT. 


Any Leufjih or Width 
for Main Binring, 




It is the best belt 
ever made for all jmrjxni- 
eij. Much Clisapar and 
Stronger than J/>atheiv 
Tlviroughly Waterproof, 
iiimVol affected by tern* 
lieraiure. cliag« well to 
the pulleys, runs true, 
and cttu be made any 
length witlioufc joints. 

This Serie.s of Belting 
(situ e>i^mmig) was sup- 
plied in Ono Order to 
Mefisrs. John 6:o8Mley 
and Sons, Halifax, May 
1, 1880, and contiimesto 
give entire satisfaction. 

Patent Arnori^”^SS ov^lSliJboIts in ovary particular ; its cost 

thus olivfatilig tJja necessity of having two bclte on the tHUUB pultey, a aystem of irlrtij; wliiaU Is nover witijfectory! 

^ I.. ....IKI.. Ur.U^ rt.ll nTwatfa n 


These stoiinates are avoided by using- Uondy’s Patent Belt:* in one width. Tho«o Gandy BeltS are modo of the nnost 
AqierleaQ Coltou Duck, ffpoeiailJy propare^l at Baltimore for the purjiow, and thou put t^othor and fini.slicd b}'- Gaudy's 
patented special Maobinery and process to prevent istretching, and i-ortflor them impendoua to atmiwf.herk? influence, . 
IVoseotised of Advantages suoh as those, the iimvem) adoption of Gandy's Belts can only he a question of time. 


MAURICE CANDY, 


IVoseotised of Advantages suoh as those, the iimvem) adoption of Gandy's Belts can only he a question of time. 

A SUBSTAimAL aVAEANTEE GIVEN WITH EVERT MAIN DRIVIKG BELT 

fllUnV Patentee and Manttfacturcr, I AUflAII WORKS: Liverpool, England* II fi 8 
llAlllIf I 130, Quoon Yiowtift-stroot, LUnUUIfi and UiviAs 
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City Line of Steamers. 


FOR LONDON DIRECT SUEZ CANAL. 


City Mavchf^tn' 
City o/ Carihifjc- 
City Canif^'hnry 
CUy of Vijuke 
CUy of London 
City of Edinhurjfi 
CUy cf Khioa 
CUy of A(jra, 

CUy of Calcutta 
CUy of Oxford 
CUy of Camftrldgt' 


Ton». 
3126 
2651 
. 3212 
3207 
3212 
3212 
3230 
3412 
3836 
4000 
4000 


Captain, 

A, Macdonald. 
J. McPheraoii. 
J. Man*. 

IT. J, Moffat, 

J, Black. 

VV. H. Barham. 
A. PhoniB. 

J, Gonloii. 

II. McNoil. 
AVni. Millor, 

D. Anderson. 


THE 

SOUTH OF DfDIA OBSERVER, 

PoBLisiHBD Weekly at Ootacamcko, 

The Head-quarters of the Madras Ctovenuuent for 
the greater part of the year. 

, y,- 

TERMS OF SUBSCRIPTION. 

(Exclcwivk or Postage.) 


Per annum 
,, lialf-year... 
,, quarter ... 
,) mensem .. 


Advance, Arrears, 

Ra. 20 0 0 Ra. 28 0 0 

„ 10 0 0 ». 14 0 0 

„ 5 0 0 „ 7 0 0 

,» 2 0 0 ,.2 8 0 


The City of Manclufstcc will leave about 4th duly, and will be 
followed about a few days later by the City of Calcutta. 

GLAD8TOKE, ^^WLLIE Si Go,, 

Agents. 


Ncilyhcrry Pres/t Co.^ LMtcdy Propriefors. 


Agents in India : 

Messrs. HIGGINBOTHAM & Co. 


Madras. 


FIRE BRICES 


Agents in London ; 

Messrs. GEO. STREET & Co. ... Ocnihill. 

F. ALGAR, Esq. Clement" sdane, London^ E. C. 

Messrs. BATEvS, HENBY & Co. 4, Old Jewry ^ London. 
Mes.sbk. GORDON & OOTCH ... St. Bnde-strcct, London^ E,C. 
Messrs. RHODES & Co. ... NkholcLsdanc^ E.O. 

14 


DRAINAGE PIPES. 

AFFLY TO 

BURN & CO,, 

CALCUTTA. 

16 


I THE 

TROPICAL AGRICULTURIST 

A MONTHLY 

Record of Information for Planters 


GOVERNMENT 

OIIJTOIIOIT^ IPEBTlIF'CrGI-E- 

A n efliricnt fiulsiltnf*' for Quininr. Sold hy the principal European 
and KcUhe Dniygists of Calcutta. ObtcdwMc Irom (he 
Snpcrmtaidenff Botanical Gardens^ Calcutta, Post free, 4oz.y cU 
Rh, V ; Soz . , Rs, 11 ; 1€ ot , , Rs. i20-H2. Cadi uuth order. 

1 


FRANCE. 

* CONTINENTAL & C0L0NI \L AGENCY 

CLWRNSED), 

14. RUE DE OHABROL. PARIS. 

Transacts every description of Commission, Merchant, and 
General Agency Business. 

All Indents executed at Manufacturers’ moat favourable terms. 

Condt^fons.— TVoand-a-halfper cent Commission when Bankers' 
Draft on London or Paris accompanies order. Special terms to 
regular correspondents. All Discounts conceded to purchasers, 
Onginal Invoices sent when required. 

Produce taken charge of and icaliso<l to bcint advantage. Cash 
advanced on Consignments. 

The Agency RepreHenta, Buys, and Sells for Firms. 

Public Securities, Estates and Properties, bouglit and sold. Loans, 
Mortgages, Mines, and Industrial Investments, &c., negooiated. 

Manufacturers audProducers can have suitable articles introduced 
to the markets on advajitugoous cundltious. 

Prick List — com^o'Chenmor and rcUahle -^on application. 
BANKERS.— PABirt : George Waters, Esq., 30, Boulevard des 
Italions. Lo>Ji>uN : The Loudon and County Bank, 
3, Viotoria-atreet, Wet tniiiiBtcr. c 
Address : The Manager, CotUincntal and Colonial Agency^ 14, Rue 
dc Chabrol, Paris, France. 447 


^ COFFEE, TEA, OOOOA, CINCHONA, SUOAE, PALMS, 


OTHER PRODUCTS, -^ 

Suited for cultivatwu iu the Tropics. 

Published on or about the 1st of each month by A. M. and 
J, Ferguson, Ceylon Observer Offioo, Colombo. 

Price in advance yearly, Rs. 10. 

Re. 1 iHT copy. 

10 


FIRE BRICKS. 

ANEEGUNGE FIRE BRICKS aa supplied to Government and 
the various Railways, Iron Works, Coal, Gas, and Steam 
Navigation Companies. Price — Rs, 9 per 100. 

Extract from Official Report of t^ts made at H. M's Mint, 
Calcutta, by Theoj>ork W. H. HtraaBH, Eag., f.o.b., a.r.s.m,, Offi- 
ciating Deputy Superintendent, Geological Survey, India: — 

** The Fire Brum tested by me were ivrmHhid by (he Firm of 
Mesm's. BURN <C* Co. * * ♦ The. materiah from which they are made 
are. very refractory and cajole of resist^hj Myh temperature xoiih.' 
otU nemibly futnvg. * * ♦ Th(U compared with Stourbridge Fire 
BHekn arc somewhat ituperior.*" '' 

'The specimens were subjected to a temperature of over 3,000 
degs. Fahr., the smelting point of Cast-iron being 2,786 degs. 
Fahr. 

Apply for the al>ove, and for Roneegungc Salt-glased Stoneware 
and Imperishable Drainage X'ipes, to 

burn & ce>.., 

7, Hastings-stroct, Calcutta, 
or Raneegunge Pottery Works, Raneegunge, 

E.I.E,, Bengal. 
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IVe puhlith tlifi following papers at thU Oftfce : — 

THE INDIAN AGRIOULTURIST. 

(MONTHLY.) 

Hates cf Subscripiioti, induding poatinge, 

8TRI0TLY IN ADVANCE, 

s"'»p" :: '? 

Single copies, He, 1 ; hack ropUa, 

Aiherti^nmUs for the ** Indian AorioiUnrisf ” should hp sent i/t 
not later than the 23rd, <o c\ppear on the 1st o/cHp foUowinij oiont h. 


the friend op INDIA AND STATESMAN 

(WEEKLY.) 

Rates qf Subscription, including post tgp. 

STRICTLY IN ADVANCE. 

Town, 

(Yearly ... .. Rh. 20 0 

Kor ludia 4 Half-yearly ... ... ,,11 0 

^Quarterly ... ,, 0 0 

The reduced rate for Misjiiouarics is Us. 10 pt*r annum. 

r»E.»r. {SX'..r.y ::: . u ; 

Single copies. As, S ; hack copies^ R, . /. 
A dvertisements for ths Hriend of India" H^ionhl h' <r,ii i 
not later than Wednesdai/, to appear on the following s-iinrday. 


Moluss'd. 
Ks.’22 0 
12 0 
7 0 


HEALTH, STRENGTH, AND ENERGY. 

I DR. LALOR’S PHOSPHODYNE. 

1 (Trade Hlarh-~-Phosphodyne,) 

I 

I 

TWENTY tears’ PUJHJC TEST, AVfk TIT«»ns\vr>S OF TESTIMONIALS FROM 

I 

1 ALL TARTn of the WORLD ESTABLISH 

PHOSPHODYNE 

an the only Safe, Koliablo, and Never-failiug Pliosphon'o Remedy 
for Over- worked Brain, Slceplosanosa, Hara.sHing Droanis, Worry, 
Anxiety, Excitement, Epilepsy, Bnalnoss Preasiiro, Waiting 
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Our Correspondents and Contributors iviU greatly oblige 
us if they wUl take the trouble, where the reiunis of cult nut' 
tion art stated by them in Indian weights and mcasuresy to 
give their English equivalents, either in the tej f m j>arcu- 
thesis, or in a foot-note, 7hr bigah in pariicnhu vanes so 
much in the different ^nwinces, that it is absolutely neees,'tary 
the English value of it In all casts. It would be a gnat 
refofrlt if the O^verninent itself followed the same course in all 
the qffleial reports jmblisked by it. 

All eorrespondmee must bear live full name and address of 
the writer, not necessarily for publication, but as a guarantee 
of good faith We shall take no notice of anonymous Utters, 


AGRICULTURAL MAXIMS. 

I T ducb at first ajipear aslouialdiig that Hiudoos, essentially 
ail agricultural peojih*, sliotdd be so ill-provided, if at all, 
with works uii agriculture ; but the sui prise is to a gre.'it 
extent remuve«l, when W'e refiei't that the great niass of Indian 
agiicultiirisU are illiterate, and are well provivled with instruc- 
tive maxiniH junl tales wdiicli may l>e supposed to supply the 
place of books very fairly, with the superior advantage of 
being auitcMl to the capacity of the people. These proverbs, 
generally in rb^uue to render Ibein easy of lecolleetiun, are 
obviously of great antitpiity, and, having Htoo<l the U’st of 
generations of practical agricuUnristH, may leasouably be sup- 
posed to be of considerable value. 

Wliat we wish to siiggosl is that these rytliinical proverbs, 
as W'ell as set phrases and tales, should be collected by sonic 
means from all ])arts of India, and after revision wdth 
the object of ex]mngiiig indecent expressions wdiie.li, wdtb a 
little ingenuity, may re.ulily lie replaecfl by more p.irliM' 
meiitaiT ones, a book sliould be compiled from tin* infoi;n)A- 
tioii contained in them, due allowa’i'e b*‘iiig made fm 
the luylldfNil ami marvellous wddeb iiervad** all Indian 
literature, and, as in the e.ase of Indian history, mii.st be eob 
luted liefurc tangible concIuRious can be an i\ed ;»1. Agibnd- 
luro, however, is such a practical subject tliata coiiditi<»n involv- 
ing an entire depemlcjiee on inarvcllons bddes could m \cr 
exist, and this ditlitnilty wdll no ilonbt be easily oveieonn^. The, 
thoronghh practical tenor of the following proverlis, which \ 
give In the Ihrj Bbesha (the language (J the sucred circuit «tf 
Muttra the purest Hindi spoken, I believe), will show that 
cultivatoi^i theruHclves recognise the absurdity of depending cm 
mysterious omens alone : — 

(thar me. saro swarchi, anrtina kc slkh Saran got haraii<> ff* tino 
mouj/o bhik . — 

which, translated, uieaiiH : — You will go begging should you do 
cither of the following three things,— Uf, sit at hoim* idling with 
your able-bodied relaWves (brolherdii-law^ in the rhyme) ; :2Hd, 
take the adrioe of women, and 3rd (w^hich to our purpose), 
go aeurebing for oneiui m to tbo proper time to tow your wood 
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after the month of Savan (between 12th July and 19th Aiiguet 
1883) hna), a 

fuxirnh houi Jai hltoi na fonie — 

Wlnr h really means, Let fortune desert me, provided I retain 
ruy uianure. 

Ijdfi )ii6 hiiiikarnto }>ha(f mdlUm pnr^ — 

Sow cotioti in a field that hml cotton in it (the previoue 
senson), and you put your ^^oorl luck to (a severe) test. 

J licMC pr(tvcrl»8 clearly advise not to depend on omens and 
luck, Imt to Avork hard, following well-known and substantial 
Jiraclices, 

Setting aside the value of it to uninformed people desirous 
of following agricnlturo in India, the book tvould surely be of the 
great ost u.ye to oflieerH of the Agricultural Dejiartraent. It would 
fa< ilitate their endeavours to introduce improvements, as it 
Would give in a very accurate form the opinions and practices 
of (lu* mass of the ])oople in various parts of the country, ob- 
viating in a meaHui ‘0 the possibility of erroneous impressionH 
being fortuod, and fierhaps very often save the expense of ox- 
jicrimcnU : as those ancient jmivorba can only be looked 
u)M>n as concUisioiiH, the results of experiments of the highest 
order. It Nvould also show sidentilic men clearly what is known, 
and what remains to be known by natives. 

Dictionary form is perhaps the very worst for conveying in- 


them. 

For iust'ince, the following firoverb-i 
have reference chiefly to cotton ; — 

( L) >SV<n (//utno — /i(ta h((yro — mMi phanill Jiulrp&n pe'rn par 
Ihyra-jjamhtra .sc hOr. 

ITemp should be scwui closely. Cotton scattered. Juar about 
llu- jnini» of a small fr<jg (a spun)apart, and should bajra be sown a 
tiace (5 feel) ajiart, tile cobs will be fts long as the axle of a Avell 

wlierl. 

/Ihi >/o' Airy) AfyV' fn hhdjf pani 

Sow f’oltoii after coLtoji, and we will ascerkviii the quality of 
oui' luck. 

(.1) Bo putti chcon na mrac aur hUuU rheon pastde, 

\ on did not Aveed your cotton when it shewed but two leaves ; 
noAV why <lo you re[)eiit while picking ? 

(.'/.) Jo SuOntt rentkd ckalc na tdntl 

shniild it rain in the zoiliiical suli-sigu of Suaiit (between 
:JLhid O('tobor and ."ith November) neither 
enffou lieatcr’s bow wdll Avork. 


be 
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March. 
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June. 

1 July. 

August. 
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fpir (fur 0/wUa rahUluki / >, fo rot (u khuvadn. Ban H 
hil li imt, hh<ii mu teJitrudn. Lil hthme ? Lillajhuto 
dhcprn anr kahe Girdkor kahrde chOnd par bOjo jnto, 

Jonkri says to the cultivator— Sow and weed me well, plough- 
ing over me with clone furrows (when a few feet high) and 
1 Avill give you ears that will bend with their Avoight and 
feed you wdth bread. Sow cotton and I will pay your rent 
Avith the ).roduce uf the }>ods, but as for indigo, oh, poet ! 
it is a mistaken busines.s, and says Girdhar the poet, »hoe- 
bloAvs will rc.sound on your head (for your folly) in writing 
ahoul tills product. 

TItese cnil.l bejmt in the following form, giving the numbers 
of tlie jivo verbs — 

(Nil. 1) Cotton should never be sown absely but as far apart 
as j ost ible, (No. 3), and should lieAA'ceded while very young and 
btdurc Ihv jdants have thrown out more than tAVo proper leaves: 
without this early v^eeding, the produce is certain to be very 
imblbu’cnt. (No. 2) Sowing cotton in a field that has had 
cotton in It the preceding season, is fonml by experience to be 
Vf'ry bad ; and under ordinary conditions uo hope of a good 
croj) can be cntert.uueil where this is done. (No. 4) lUin in 
the days contained in the zodiacal sub-sign of suarith (betw’^een 
2i2tid Octolicr ami oth November) is ruinous to cotton and 
re luces the harvest to a m^re nothing. (No. 5) Cultivators de- 
jieud groatl}’^ on cotton as a uiviius of paying their rents, and 
m.'ike it a principle of ltx>king upon it lis a crop set apart 
specially with this object. 


Of course, with more maxims, &c., to refer to, reasons could 
be given and pages of valuable instruction written. 

Perhaps it would be necessary in preparing the book to de- 
vote a few pages to astronomical matters, sUch as the 12 signs of 
the zodiac further divided into 27 parts, ^^led Naichattras, 
the names of which are continually in the of cultivators 

and others interested in agriculture, as all capitations w\tl| 
gnrd to time of sowing, ploughing, &a, are regulated by 
periods. Each zodiacal sign contains 2J of these subsigns 
or Naichattras, meaning 9 canopies, X. presume, there being 9 
in each 3rd section of the yeat*. The folio wihg table domfSiled 
from the Hindi almamoc, published monthly at Agra, will 
show the English dates for the present year on which the sun 
f>as8e9 through tliese signs. The hours and minutes have 
been omitted ; — 
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Hindi mouths . . 


Kuor, 
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Water pot. 

Fish 
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Fhaguu. 

11 days of Chslt 

Bambat 1041, 


The following proverbs will show how their Naiohattras arc 
spoken of 

Ohma QhUirai Chanyun^ iuanthan gekun he4. 



My 9, m8> 
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Orfthi sown in Ohittra (14) will be four times more fruitful amount. The gaixlen and irrigated land solely get the benefit 
(than if sown at any other time), but wheat grows best when of ft, none being available for the ordinary fields. Tiio 
sown in Suanth (16). mutual relation between aninials and plants is disturbed^ 

Fai; Punarbaa haiy44Mii AaUlM hodon paruuhi MagU masino necessary that the wuhU^ prudm^i^ 


haiy4 ph4r aur Hn hardn har diJicjUr, 

During l^k (2) and ' Punarlas (7) sow rice, in Astekha (9) 
at the very kodon, after this in Magha (10) sow 

(or xm9|y[&h and mot vetches) ploughing these fields 

Jo hara^d UtM rdij na k}mo4 kutlrd. 


of animals should be returned to the soil for the uh<‘ of the 
vegetables is continually violated. Owing to the shorter life of 
plants, cultivated for the food of animals, either dlreellv or 
indirectly, any such breaking of tliis law in more rpiiekly mani- 
fested by them than by animals : but Hoojievor 1‘drr th^se latter 
sufier also. The stunted forms of the (lOnds Mn<l Koorkoos are 


Should it rain in TJttra phaldguuA (12) the very dogs will good exiimples of how a whole race maybe reduced insize]>y 


turn up their noses at'bi'ead (grain.) 

Mirgnr nu bdi na ida, RohvO 'tuUap^ na Jtt» 

Adrd Jo bane mkin to aami hi n4t. 

No heat in Eohna (4) or in the month of Jet, no high winds 
in Mirgsir (6), and if added* to this there should be no rain in 
Adra (6), the season is ruined. 

Jai din J(ft cJiaU Pnrwatf tai din Sdvan snkhoJ(7i. 

For every day you have an East wind in the month of Jet, 
you will have a dry day in the montli of Sfivan. 

Though these proverbs having reference to the naichattras 
may not be quite correct, they must be somewhere very near 
the truth to influence, as they do, thousands of practiciil agri- 
culturists. 

It may be mentioned that it is by no means an easy matter 
to collect these proverbs ; people cannot readily recall them to 
memory when called upon to do so, and further, a man may be 
an excellent practical agriculturist without knowing more than I 
a very few, though this does not appear to throw any doubt 
on the opinion expressed here that these proverbs, to the 
illiterate cultivator, really answer the purpose of a treatise on 
agriculture, for we know, judging from analogy, that one may 
be an excellent practical man without having read and studied 
any books treating of his profession. It would of course bo 
far easier to get information from cultivators in the ordiiiary 
way, but Europeans have, and with justice, such an indiffertujt 
reputation for being able to procure correct information from 
nathreSj cliiefly on account of the great disregard for truth 


insiifRcient food, and what has happened iotliom in their Jess 
productive soil, w'ill ov^ertake the inhabitant of tlie [fiains who 
is reducing Ium land to tlio same powerless state l)y withlmld- 
ing from it its natural food — manure. The ciirl>^n]ii^ acid, dung, 
and urine must be pin cad near the plant foi* its use, ]>nt instead 
of doing this, the cultivator lakes no care that they can b.^ so 
utilised, and the result is that year by year plants find lt>n^ fo,jd 
in the soil, and become smaller and smaller each successive eroj>, 
until they cannot b(‘ grown with pi<»fiL at. all. When this 
happens land has to bo thrown fallow, and a certain portion 
of the food-producing surface of the earth is lying rile and 
inactive. 

^ The question is, what are the best means at our disposal for 
averting thi.s resnlt ? 

Before going to the question of manure, we may consider one 
means by whicli this state of exhaustion may be delayed. If 
grass seeds were sown at some regular interval of time ott thestj 
plots, the land would obtain a rest, and it has been ascertained 
by Baron Liebig, that by growing grass on the land, 
not only is it not exhausteil or merely rested, but the, gras.s 
contributes to the nitrogenous supply of the soil, storing up 
ammonia in it for future uhc, J think that om* great stej) 
would be taken if one of the numerous Ijidiaii gra^stM 
were selected, ns rye-gr»sM has 1>een at lionn*, and grown 
as a crop in a certain rotation. The product iou of tliw grass 
crop leads to a consideration of an easy inf'ilmd of (extending 


displayed by theiatter, and no doubt iusoiue measure becaus.' > manurinl rosoujr.cK (,f Lid.a. It is eusl.,uiai ^ f...' a i vet wli 
of their not mixing with thorn, that bare assertions will always ““‘"■''e bis bold, Lo induce a sliephord 1., brui- bis 

be received with doubt. IIow often do wo liial airefnlly A^ebs at niglit and herd them on it, Tliu soil j^ets the lic.ii.dit 

written notes on agricultural subjects, rendered useless by the '''■‘’l'l>>'ig« and the urine. This berdiiig is done for tlire.; 

writer being obliged to acknowledge his own doubts as to the fo"*' and t/ie sliephord is (uid ford, ff tUe eulli- 
nccuracy of statements be lias made, because of the tendency 

manifested by bis native informants to suppress the truth 't matter to bis own prolil by getting the .sliepburd to p iv for tlie 

The 8wppor t_gf ancient adages or maxims would, no doubt, ““‘1 the beiielit of the manure as well, 

be generally r^vled as ample testimony of the oorrectn<.s.s -t'lopting tbis course, some practical measures migbl be 

of statements made regiTMUng Indian agricultural matters, wbioli would be of use ; but of oourse the subjec.l 

and prove very interesting to rea.lers, i.articiilarly those in ^bought over and worked out, as no one could at 

search of information wanted for practical purpo.ses. once produce a system of rotation of crops tvhieli would be 

There are generally a few old cultivators iu each village or ^I’I'I'^^Wp to n whole province, or oven for man,y rouliguou.s 

clump of villages with the reputed Uleut for remembering ,,ro- "f ‘t, as the soil varies so suddenly and so much. The 

verbs, fifc,, and collectors could procure a great number ''otation of crops is so intimately counectod with uou-cxbaustmii 
from them. It would also betid vtsable and facilitate matters husUnding the resources of the soil, that manuring and il 

to record reputed facts, and then search for maxims sui>i.ortiiig always be conaidored together, when any pr.u tic.d .sduunc 

them. For example, cultivators tell one that rain immediately )ion-irapoveri.sation of the land is hem, g drawn up. A.i 

after weeding injures and blights a crop, particularly cotton docs not exist in India, this plan 

and that a few days’ dry weather intervening is beuelicial. The "-'-V «>»l worthy 

knowledge of this palpably renders the scheme of securing a ""me l)eiug e.xpendoa to secure its adoption. By it, 

maxim supportiug it much stronger. whole of the uitvogeiioiw materials of m mure are 8e<*n)*o(l 

W C I urine that is voided on tl»e earth is fixed in 

the soil as ammonia and remains available for future use. ft 
is surprising how little of it o.scapes into the atmosjiheiv, evtui 
on the top of a dunghill litLlu ammonia is givtsi ofi’, though 
it is being formed m it to a large ainount. Much less 
escapes from the earth which has the power of alxsorbing 
and retaining it. The droppings should not l>e remove<l from the 
soil, but allowed to remain on it, the r.'\iii will wash their 
niitrieut properties down into tlie earth wheir they become 
converted into nitric, acid by the rootlets of the croj>, and are 
thuu stored for future use. The crop which should be grown 
after the land has been tliiis treated will vary in diOermt nifien 
according to the character of the soil, but ns a geuerol rule, it 
may be laid down that the btst l^aying rol'i or ejiring cro]> 
cultivated iu that *part of the country will bo the one to 


ON THE IMPOVERISHMENT OF THE BEUAK SOIL: 
WITH SUGGESTIONS FOR ITS REMEDY.* 


T BUE Indian cultivator has a very good idea of the value of 
manure in inci'easiug the amount to be got from his land, in 
the shape of a crop ; but his ignorance of the vahie of available 
and the inherent productiveness of the noil, 
liiuder the j^actical application of this knowledge. I’ho 
manures which he beliovoa iu are cowdung and ashes, but these, 
owing to certain economic considerations, hucIi as cowdung 
being used as fuel, can only bo apphcil by him in limited 


By Burgeon T. Hiuno, M.B., Axoracti. 
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With reference to fresh nightsoil as a manure, I have made 
some experiments, and tlnd that in certain instances the result 
has Wn most satisfactory ; the cases in which it failed, I will 
also mentioii os they may be of benetit to others. I liad a 
largo anioiiiit of nightsoil wherewith to experiment, vis., the 
daily outturn of a central jail containing f»00 priHonei-s. This 
liad always been thrown into deep ])its in uiorhum, and waa thus 
quite vnavailable for all present or future use at the place where 
it was buried. Katives could not bo imluced to try it as a 
manure, and l>esides the almost insuperable objection they had 
on the score of caste, they insisted that it burnt u]) all 
crops, that it was too strong, &c. DospU^e these representations, 

T ordered the nightsoil— which had lieon mixed with about 
twice its weight of dry earth iuside Jblie jail — to be carried out 
into the garden, and there buried in trenches, from 
Olio foot to lifteou inches deep. The amount of the poiidrette 
was six inches deep in the bottom of this tiench, and over 
it a small basket of lime rubbish to each running yard 
Wiis thrown. The whole was then covered over with the 
earth that had been excav^ated. fn a montli or two, 

1 began cropping tlie ground, ami raised on the tii*st 
trial a beautiful crop of radishes — the large country radish, 
which are almost equivalent in bulk, I should say, to a garden 
turnip. I also tried it with bendikai witli a like good result, ' 
as far as the experience of the plants was concerued, but 
the outturn of pods did not show such a markeil improve- 
ment as the enlarged size of the plants would have led one 
to expect. The next crop I tried was <jarrots, and this was 
an unqualified success. Onions did remarkably well on this 
trenched ground ; cabliages and cauliflowers were very luxuriant. 
Now for my failure— cotton ; the trees grew to a great 
height, some of them being 6 and 7 feet Ijigli, but the croj) 
of eotton fi'om them did not correspond with this gi’ow^th. 
The number of flowers w'as large, but the cotton wdiile in 
the boll was attacked by an insect (a beetle) which liv^ed on 
the seed, ate it out leaving nothing bub the shell ; and in- 
different or destroyed cotton fibre was the result. 

I am sorry that the above experiments were undertaken 
without any idea of their ever being reported, and that the 
croj)s have to base their claim to excellence on my opinion 
and testimony insteml of having had their actuai weights 
i-egistered. Improvement to tlie cro]) and the utility of the 
manure there can Ikj no doubt, as it was remarked by every one 
who saw the crops. 

The point gained is the use of fresli manures, and that 
manure of the strongest nature. There is no doubt that this 
w^us attained by the lime rubbish which was buried with 
the latrine oflal. I have seen the ex[)eriment recorded of 
some niaimre or putrescent Hulwtance wliicli was treated with 
wolutioiis of »lilTerent kinds : one contained lime, one of the other 
was perchloride of iron. The substance to wdiieh the lime w'as 
added decompo.sed with the utmost rapidity. There i.s no 
further proof needed than this, and the testimony of cx- 
povieiice that lime is the key by which the farmer opens and 
liberates the stores of nitrogen contained in manures, and 
in the soil. It served this purpose most effoctively in those ex- 
periments of mine. While approving of tlie use of lime when 
applied to the soil, it is evident from what 1 have already 
said, the move yo\i apply it the greater is the necessity to 
supply manures for it to work upon. I know of no more certain 
rapid exhauster of iinmauured soil tlian lime. If therefore any 
attempt is made to utilise fresh nightsoil one indispensable 
concomitant is lime. 1 may here note an ancient belief with 
reference to lime which holds sway in the be.st farmed country 
in the world, that lime rubbish, i.c., old mortar which has 
been in a building for some time, is the best suited for such a 
pnr}X)se as 1 liave descriljed. T 8up}K>se that quick-lime is to.> 
rapid in its actirm, and overdoes the deeonqMising, formtiiL- 
chpniu*jil •'<oup«MHids not bsueticial in large aueMint t.. plant 
life. Here, lh'*ii, iw an unusnd ami \;iluiiblc aid to iiianiiriii«; : 
it it is not .1 m.oture, biit the Jiint* nf all nld iMiildin'js nf 
^eivKe wheii pm on l;in4j with nniimie. 

'\nother Usson wldcii these e>periinem'> laiighi me. or rather 
forced on my notice, is that those, crops winch (!oinc to maturity 
as a crop before they flower and seed, are much bonefitted by 
this abuiidaut Rud readily availablQ stere taauure, aud 


Ju!3r^, 1S88. 


that thote whow utility depended on their fruits, as bendikai 
and cotton, were not so bwiefitted. The overduxurianoe of 
the crop in the initial stage predisposes to premature decay 
whenever the period of growth is over, and hence the inability 
of those crops whose economic purposes begin to be developed 
after flowering, to resist the downward ,:te^denoy. Manures, 
more intermixed with the soil, and more AjUUppsed, will suit 
those crops better than the fresh manuraBEd next I 
have no doubt that this ground which has failed 
grow very fine seed croj)S, Small seeded ciups, like radishes, 
carrots, mangold and cabbages which require in a short space 
of time to increase to a large size, require that there should 
be a large store of available manure to assist them in their rapid 
1 growth, wliile it is not so necessary in the case of slower 
growing, and smaller growthed plants like grasses, cotton, 
wheat, &c. This is the reason of the practice followed at home 
of giving manure tfj a green crop, such as turnip or potatoes, 
and not to a white crop such as wheat, barley or oats. 

1 have tried the effect of urine buried in trenches on a jowari 
crop, and found that it improved the crop, both straw and corn, 
in a marked degree. 

Tlie plan I can recommend for farm-yard manure and fiel d 
refuse is a simple and efficacious one, which I commeiid to al 
I who own stock and have fields. I dig a pit in the hard mor- 
luim four feet deep and about thirty feet s<iuare ; into this I 
throw all the stable litter, cowdung, and the rank green vegeta- 
tion that I can cut down in the compound till the collection 
reaches the top. I sprinkle over the whole of this a few baskets 
of lime and old mortar and cover it with a foot of black cotton 
soil. Of course any other good soil would answer tlie pur- 
pose just as well ; it is put there to catch any ammonia that 
may be disengaged, and aLsi ) to absorb any possible malai ia 
that might be given off by the fresli vegetable mat ter daring the 
early stages of decomposition. In less than six mouths the 
whole is as decomposed as manure need be, and fit for appli- 
cation to any soil, or for any crop requiring it. There is no 
loss of li(juid draining away the soul and substance of the 
manure as it is retained in the rocky basin during the rains, 
and absorbed by the solid maunrial subafanoe (hiring th(‘ 
cold weather. This mean-' of (5<mv(‘rting the rank vegetation 
and weeds into a modification of one of the )>c.st manures wo are 
acquainted witlqci^., leaf -mould, is one that should be extended. 
By it the whole nitrogenous matters arc preserved, whereas 
by the native plan of burning, ojdy tlie saline raathMS are 
retained ami given to the soil : the nitrogenous are dissipalcil 
bythelieat. . - 

I have not attempted hereto give a dissertation on agricul- 
tural chemistry, as that has abeady been done by men wlio 
are much better versed in the subject than I am ; the whole 
aim of this jiaper has been to l^e practicid, and record wliat 
I have done for the guidance of those who may be inclined 
to try similar expci iments. 

There are numerous substances which if utilised as manure 
would be of immense benefit to the soil ; but every one 
of these apparently availablea ubstances has some difficulty 
connected with it, in the way of its being employed. 
For cxamido, tlie numerous dejul carcases of animals could, 
when made into compost, Ijc used as manure. At present 
they are devoured by pariahs, kites and crows, and are not 
utilised as mauure at all. But the rights of maham (or pariahs) 
prevent this means of fertilising the soil being carried out. 
The hereditary privilege of eating carrion, the proscriptive 
right of gorging on animals that have died either a natural 
do.ath, or from disease is not to be intoiTered with unless the 
pleasure of these luscious rejiasts can be made up to them in 
some other way. Head animals covered up with earth and 
left to decomixiso would be perfectly sanitary, and from them 
:i large amount of uitn»gHnoMM manure, as ivcll as filmspluiles. 
>vonKl Im" ohlaiiUMl, 

I’lo" money '.due of llii'j afoivmeiifioue*] <*f frAvilis 

;ih»m \f< (juitc i)n:Hj'iaiu ; it must vary uiiK'h in tlilfejent 
l^MJiliiio.s. (ioN erameiiL is the landloid, it must be from 
it that an) regulalioiih alanit rotation of » i(q)s luurtt emanate. 
It Civil do this with all eipiity when it has ascertained what 
rotations are suited to various localities. In England no 
UuitUwd wguW kt to Itvtttl withgut a dgiiuiW agreement about 
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patii three years, the crops which show the largest increase 
during that period being wheat and oil-seeds. The area 
under rice which, during 1881-82, is shown os 4,039,555 
acres, has been almost stationary during the last three 
years, and that under the ooarsor grains has declined a 
little. 

The chief minerals of the provinces are said to bo coal, 
iron, and the stono and limo of tho Jubbulporo district. 
Tl)c output of coal at the Mohpaui mines, which arc 
worked by the Nerbndda Coal and Iron Company, was, 
daring 1881, 10,454 tons, the royalty paid to Government 
for that period amounting to Bs. 1,819. The coal beds 
at Wavora are, however, of more importance, the output 
of during coal 1881-82 having been 68,15G tons against 
25,r>9G tons in the preceding year. \Vc see it stated that 
extensive coal fields have jccently been discovered at Muariti, 
in Uewa territory, 31 miles across their northern boundarj", 
find arc believed to extend into the northern portion of 
the Jubbulpore district It appears that the Bctul district 
liHK also been credited with coal beds wliich have been 
the object of extciiako boring operations during the past 
two yeai's. The Geological Department selected three sites 
for the Hi liking of bore-holes to the depth of 400 feet ; tho 
w'ork bus cost Rs. 11,095, but the results are rojiorted 
to be unpromising. A fourth site has, it scorns, been 
selected for deeper boring in tho hope of striking richer 
strata. 

Iron is not yet worked on au extensive scale. It is said 
that Uiore are about 48 small iron mines in the hills to 
the north of the Jubbulporo district, while several iniues are 
also to bo found iu places in the Saugor district, which, during 
the year, yielded 30,803 mannds of ore. Referring to the 
iiam of the Chanda district, which was formerly a native 
industry of some importance, it is rcjiortod that the re- 
sources of the district have recently been investigated by 
Mr. Ritter you Schuartz, a gontlemaii of cunsiderable cx- 
licricuce iu iron working iu Austria. Hiw I’oport has. it 
appears, been a hivourablc one, and is now under tho con- 
siileration of Government. Mr. Schwartz thinks that “with 
tho construction of proper furnaces, there would be no 
reason to doubt the possibility of Chanda turning out a 
very large quantity of iron or steel, and tluit au export trade 
to Europe might even be opened in certain articles now 
imported from the continent, such as ferro-maugaiieso and 
Brescia steel.” 

Tho amount of stone quaiTied in the Jubbulpore district 
during the year is returned as 391,050 cubic feet, particu- 
lar moiitiou being made of a ([uarry which yields a stone 
of some value for the manufacture of chocolate paint. We 
observe that the lime excavated at Murwara is said to fetch 
a high price iu the Calcutta market ; the amount quarried 
ibiring the year was 160,416 cubic feet, for which as 
much as Rs. 48,125 w'as realised. 

Turuing to the man u fact ares of the provinces, we see 
tliat the cotton mills occupy tho most prominent place 
therein. During the year uuder report, tho amount of raw 
cotton w'orked up was 33,895 cwts., tho amount of twist 
manufactured 1,804,-530 lbs., and tlie amount of cloth 
manufactured l,49l,94t5 lbs. Tho value of the cloth and 
twist is put down ut Rs. 1,593,864. The Nagporo and 
Jliughunghat cotton mills arc reported to be iu a very 
flourishing condition, the outturn of the former having 
greatly increased during the last two years owing to the 
introduction of the electric light ^Yhich allows work to be 
carried on l)Oth night and day. Cotton mills are also about 
to be established on the Kerbudda, ivLore it is intended to 
utilise water-power for working thorn. Among the handi- 
craft.s of tlie provinces, w^eaviug, metal working, carpentry, 
and the manufacture of gold lace and silk goods, appear to 
be tho most important. The report says that “ the cloth 
of Chanda is reported to have been of extraordinarily good 
quality, and at the commencement of tho century was ex 
jjorted as far as Arabia. Similarly the brass-work of the 
towm of Bhundura, of Lodhkihei'a in Ohindwaro, and of 
Hiirda in Hosbungabiul bore an excellent name, and the 
Chanda and Jubbulpore districts were noted for tho manu- 
facture of durable utensils from the iron which is found 
within their limit®. It is imiveraally reported that both 
ihe weaving and Ittetal working have suffer^ , 


sevoroly from the competition of European goods. Cotton 
cloth and metals constitute the principal return which 
England mokes to these provmoes for tho grain and oil-seeds 
which she draws from them, and the value of articles 
included under these two heads amounted to 40 per cent 
of the total value of the imports by rail during the year 
under report. It is not therefore surprising that from 
every district there should come the same account of decliu- 
iug profits, of the emigration of the artisans to pl^oa 
further from the railway, or of min only avertedx^u 
change of trada The decline commenced “ with 
stitution of English materials for those fashioned by native 
craftsmen. Thus, rolled sheet b^s come into use in 
Bhundara and Lodhikera in place of that beaten out of by 
hand, and English cotton yam ^vas preferred by native 
weavers to that locally spun.** A curious and interesting 
feature in the manufacture of laoo at Burhanpore is the 
drawing of silver-gilt wire of astonishing fineness from a bar 
of silver, called a pasm, which is lightly or heavily gilt os 
tho oooasiou requires. The report says that ** the passa is 
of a uniform weight of 60 tolas, and its manufacture and tho 
preliminary process of wire-drawing are conducted under 
municipal supervision, and made the source of a small 
income, a duty of Rs. 1-8-0 being levied on each passa. Tho 
weight of gold-leaf to the passa varies from 4 to 42 mashas. 
A passa is often drawn out into a wire 72,000 yards in 
length, and the length of wire per tola of weight varies 
between 500 yards (for gold lace sold by weight) and 1,200 
(for spinning the thread of mixed silver known as 
kalahafhc . )” 

The following figures will give au idea of tho extent and 
value of tho trade of the provinces during the year. The 
imports by railway amounted 39,97,667 maunds, valued at 
Rs. 3,58,89,598, and tho exports reached 1,64,93,192 
maunds, valued at Rs. 4,75,11,826. Tho imports consisted 
of coal, cotton goods, fibres, metals, salt, spices, sugar, and 
tobjicco, while among exports w^e find coal, cotton, fibres, 
wheal, linseed, teelsocd, and other grains. Tho rail- 
way trade is distributed botweou the East Indian, Great 
Indian Poninsnla. Warda Goal, Nagporo aud Chuttisgurh, 
and Hajpootana-Malwa Railways. 

The total weight and value of tho trade with the adjoining 
native territory is shown as follow : — 

Mauuds. Valvio. 

Rh. 

ImpovU 10,41,778 46,37,641 

Exports 7,82,237 49,52,308 

The principal items of import are cotton, grain, opium, 
(fhe(\ and oilseeds ; aud the export trade is ocijifioed to cotton 
goods, grain, metals, spices, and sugar, ^ ' 


THE ARTESIAN WELLS OF PONDICHERRY. 

rilHE Government of Madras has recently published some 
interesting notes by Deputy Surgeon- General Fumell, 
the Sanitary Commissionor for Madras, on the artesian wells 
of Pondicherry. Dr. FuruelFs visit to Pondicherry was to 
make himself acquainted with the artesian well water-sup- 
ply, as well as to ascertain the extent to which tho cholera 
epidemic of 1881-82 had afleotod the settlement* Dr* 
Fiiruoll tells us that, iu his capacity of Sanitary Commis- 
sioner, he is cliiofly interested in artesian wells as affording 
a wuiter-s apply for domestic use, aud that whether they 
are useful for irrigation purposes or not, is a question which 
does not concern him, except indirectly. We observe, 
however, that their inutility as a means of irrigation has 
been conclusively settled by tho local Public Works De- 
partment. 

It is stated that there are now about 14 artesian we^t> 
scattered over tho town of Poudioherry and neighbour- 
hood, and that in different parts of tho settlement fountains, 
with water laid on from these wells, give an ample supply 
of good and pure water for the use of the people* In his 
remarks regoarding ihe difibreot strata euoountered in the 
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confitnMJtioa of these wells, Dr. Furnell says that at the 
Saraua Cotton Mill^ be was shown a number of sectional 
diagrams of the borings which were ** ingeniously conatr not- 
ed, lowing the actual strata in position, not drawings, | 
but the sand, laterite, argillaoeous sand, <feo., themselves 
in and that he was much struck with the various 
and dissimilar strata of the different borings. In some 
wells he observes that the “principal strata arc alternate 
lyl^jpf gravel mixed with clay, lumps of black plastic 
;oarBe blackish sand, mixed with black clay, 
wnSeMn the one situated in the town itself, which he inspect 
ed, “the strata were aHmore or less of hard, almost im- 
penetrable material, thus described — quarts, argillaceous 
sand, coal, sable gros grains, quartenz, lignites, debris des 
roches primitives, minerais-de-fer, laterites gris fernuginenx, 
This particular well is said to have been commenced 
on the 16th August 1879 and completed on the 27th 
September 1880, at a cost of only Rs. 1,000. It was 
bored to a depth of 82 metres or 338 feet, and the result 
is said to be an abundant supply of good water. Dr. 
Fumell^s remarks regarding the nature of the water arc 
interesting. He says that “it is warm, clear, with a 
distinctly ferruginous taste. It is used by the natives for 
cooking and drinking, and its slightly ferruginous taste 
comes to be liked after a short time. It ia in high re- 
pute medicinally ; skin affections are said to disappear 
under its use, and many natives of respectability come from 
English territories to drink the water for diabetes ; indeed, 
lately at Madura I met a highly intelligent Brahmin 
gentleman, who informed me he had been residing in 
Pondicherry for some time to drink these waters for an 
affection of the kidneys, and had derived much benefit 
therefrom.^* The analysis of a sample of the water from an 
artesian well has been given as follows by the Chemical 
Examiner to the Local Governmtot 

I 

Total solids, grms. per litre ... ... 0*43 

Volatile solids, do. ... ..,012 

Sodium chloride, do. ... ... 0 047 

Total hardness, Clark’s scalo ... ... O'* *8 

Permanent hai’dness, do. ... ... 2°‘8 

Free ammonia, mlgrms. per litre NH. 

Albumenoid Ammonia, do. ... ... 0*02 

Nitric acid, do. (as ammonia).,, ... 1*2 

Remarks. — A good water. 

As regards the cost of the wells, it ia staled that those 
at the Sarana Cotton Mills have cost about Rs. 2,000 each; 
others have costas. 500, while it is added that “ a native 
in Pondicherry is ..willing to undertake siuhing wells 
oil a salary of Rs. 150 for*Tt>*w4a^lf per imuith, tiudiug the 
machinery, but of course not paying the coolies, the ]»ay of 
whom must bo defrayed by the person employ iug him. ’ 

In the report on artesian \vells furuislicd to the .Madras 
Covemmeut by his Excellency the Governor of the Fremdi 
Settlements, the notes collected in connection with tlie 
most recent borings made by the Government, as ^YoU as 
those made by the Civil Engineers, are also supplied. It 
appears that seven artesian wells have been bored siuco 
August 1880. Wo select one which was constructed in 
1881 at the Sarana Cotton Mills; it ivas bored between 
the 26th March andthe 27th April 1881, and the following 
notes, recorded by the engineer who executed the work, 
may not bo uninteresting to our readers : — 

Height of the soil above the moan level of 
the sea,.. ... ... ... metres. 

Depth of the well in the soil ... ... 2(J'20 „ 

Diameter of the orifice at its outlet ... 0*18 „ 

Diacharge of water per minute at 0*20 centi- 
inotres above the soil on the 20th April 
1881 ... ... ... 200 litres. 

Temperature of water at the orifice of outlet 32'* ceutigi’ade 
H^g-jj>*Strical degi’oe of water ... lO'* 

Hydrostatio levSk of tdie spouting sheet of 
water above the soil ... ... I'OO metres. 

Hydrostatic level above the mean level of the 


During the execution of tiris work, the sounding lead met 
with a serios of the following layers 


Composition of the 
ground traversed. 


Ground lately em- 
banked 

Vegetable earth 
Brown and blue clay 
Clay marbled with 
reddish, 3 ^enowiBli j 
and greyish spots | 
with a mixture of 
sand and carbonate 
of lime ... I 

Sandy clay with ( 

veins of yellow, : 
brown and some I 

garnets . , . ' 

Large eifce sand, 
soiieil with bi'own 
clay 


Large size sand with 
clay 

Largo size bluish 
sand, mixed with 
small pebbles and 
refuse of rotten 
woofl, pieces of plas- 
tic clay, rolled up ! 
pebbles, basalt, and 
amphibolo 

Grayish fluid sand 
and mica mixed up, 
agglomeration of 
bhvck clay, brtsalt 
and ampliibol(3 ... 
Grayish mack thin 
saud, black 
(titanat-e of iron) 
agglomerations of * 
black clay, basalt 
and am] dd bole ... 
Black plastic clay, 
brokoii up Hholls, ! 
refuse ut rotten j 
wood ...» 

Medium size sand and j 
also fine, soiled })y 
black clay, bits of 
shelJs, refuse of 
lotteii wood ... ! 


Bluish earth, large 
and medium bits of 
shells, refuse of 
rotten wood 


Black plastic clay 
Black sandy clay 


Black pkistic clay ... 

Medium size amid 
with mica soiled 
wuth black clay ... 

Medium sand, niicii, 
soiled black clay ... 

Large size bluish 
sand (bjisalt and | 
amphibolo) shells, 
broKen pieces of 
bricks, bits of shells, 
refuse of* rotten 
wood 


Reiiarks, 


ni. 2*20 
level of 
sheet of 
wal-<'s of 
.Hurrouml- 
ing woIIm. 


7*10 I 


i Istascend- 
' ing sheet 
I of water, 
IhI April 
1881, at 
8| o’clock 
1 morning; 
hydrosta- 
tic level 
of sheet 
of w^atcr, 
in. 3'20 
of the soil. 
2ud liHccnd- 
ing sheet 
of Water, 
m. 0*,35 
above the 
soil. 

3rd ascend- 
I ing shoot 
/ of water, 
level of 
the soil. 
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jrniim wa. 

...... .■■I «ii.^i.J’.»<|.iaLW.j».LBi-.>«n?.^ ^ , , ' 


The A|K)utitig sheet of water was met with at the depth of 
m, 26’20 in a layer of bluish laige^grainedsaud mixed with 
pebbles^ some small shells^ and rotten wood* Its bydrostatio 
lerel rose to m. 1*00 above the soil, and its; discharge of 
water on the 20th April IfiSl of 200 litres per minute. 


SERICULTURE IN THE BOON. 


I N the last administration report (1881-82) of the Agri- 
cultural Department of the North-West Provlpoes and 
Oudhi some interesting information is given regarding the 
prospects of sericulture in those provinces. We learn that 
the entorpriflo is now in the hands of Messrs. Lister and 
Co., of Bradfoid, whose manager, Major Murray, has al- 
ready done a good deal to push on operations on the lands 
which have been granted to the firm in Dehra by the Gov- 
ernment of the North-West Provinces and Oudh. It is 
stated that 50,000 seedling mulberries and four acres of 
cuttings— —of both the siTi^nsts and Tnuliicaulis varieties— are 
now ou the Song grant, and that a canal measuring 
miles has been dug for the purposes of irrigation. It is 
pointed out, however, that one of the chief draw-backs 
which Dehra offers as a centre for sericulture is the want 
of leaf. A very small supply appears available at present, 
and it was owing to this deficiency that a good portion of 
the silkworm seed put down by Major Murray during 1 880-81 
had to be thrown away. During the year 1881-82, “12 
ounces were put down, and even then there was not enough 
leaf for night feeding, though the trees were stripped for 
three miles round. Moreover, the roadside trees, not being 
manured or tended, threaten to give a coutiuiially diminish 
ing supply.” 

Cottage cultivation does not appear to have been very 
sucoossfuL The production, of silk by villagers during the 
official year 1880-81 amounted to 12 maunds 24 seers 
green, for which they were paid at the rate of Rs. 40 per 
green maund. In the Punjab, it is stated that the same 
quantity obtains Rs. 16, lls. 20, or Rs. 24, according to 
quality, while in Calcutta a maund of drv silk fetches from 
80 to Rs. 100, and is really equivalent to three green 
maunds. In the face of these rates, the report goes on to 
say, that to pay Rs. 40 for a maund of green silk must 
result in a loss to the purchaser. During the year under 
notice, the price offered to the villagers by the firm was Rs. 
20 per maund, but only two cultivators wore found to agree 
to these terms, the quantity of seed taken by them amount- 
ing to 4 ounces, which gave a produce of ton seers of silk to 
the ounce. Notwithstanding the obstacles which the firm 
have had to contend with, it is satisfactory to learn that 
they hold the opinion that “ Dehra ofFera a very fine field 
for the cultivation of healthy seed, and that if a remunera- 
tive price wore guaranteed, an almost inexhaustible supply 
might be depended ou.” In connection with this matter, 
an important question suggests itself to the Agricultural 
Department^ w^hich seems deserviug of atteiitiou. It is wlu*> 
ther the importation of healthy seeds by silk-growers in the 
Bengal presidency, while helping to augment the supply in 
the Dooii, might not also servo to revive the silk industry 
of Bengal. The difficulties wdiich, it appeal’s, at present 
obtains in the way of providing supplies in the manner indi- 
cated, is due to the fact that Messrs. Lister and Co. are at 
present the only silk-growers in the Doou, and it is thought 
that they might not care to undertake the enterprise. It 
is stated, hovrever, that the matter has been brought to 
their notice in view of eliciting their views thereon. 

What is chiefly wanted to make sericulture successful in 
the Doou is mulbeny trees and rearing accommodation. 
As regards the first, the report says that “ the initial ' diffi- 
culty is that trees to be of any use must be within a short 
distance of the rearing sheds. It hardly pays to carry 
them three miles, and certainly not further. The land near 
Dehra is already taken up by crops and gardens, and is so 
extremely valuable that it is doubtful whether to plant it 
with the mulberries, which might after all never be used, 
could be justified. To plant trees in the jungles is to anti- 
cipate on insufficient gi-ounds the locality which a future 
silk enterprise might select The forest department, who 
were addressed with the view of establishing mulberry plan- 
tations, offered the sites of two deserted vlllageB at a dis- 
tance of about 24 iiiiles from Nynee-Ta^ and not nearer 
wny other possible commercial centre* The cost would 


have been Bi. 7,00C^ and the trees ^ould have been of no 
use whatever etcept for sitt werldi^ T|ids see 

Was deblined by IfMvs. Lister and 0O4 and t^ p^ 
abandoned. Atrangementa, however, I4pp64«ii have been 
made with the Superintendent of the Dooh^ that a stnall 
garden at Dehra rtiotfld be planted out with trees, and it 
is stated that further proposals are under the consideration 
of Government, which Involve both the growth of mulberries 


and the provision Of proper reanhg Sheds for cottage culti- 


vatlon. The report mentions a second siffi oonoeirti 
has been started In the Dobn by Colonel Uttersonj but v 
at present it cannot be depended on for Seed. 


EDITORIAL NOTES. 

B EE-KEEPING in India has never gained a footing among 
the paying industries, and the Government of India think 
there is no prospect of its being made an important spuree 
of remuneration to the labouring olassea, even if they iake 
up the matter seriously, and place fhoilities in the way of 
encouraging the natives, who alone could undertake 
bee-culture iu this country. The chief obstacle to givint>- 
bee-keeping an impetus is the want of a sufficiently largo 
and influential staft' of officials competent to instruct; the 
natives, and interested themselves in the matter. Perhaps 
the only practioal bee-keeper in India is Mr. John Douglas, 
of the Telegraph Department, who is not unknown as such 
to both the Home and Indian Governments. Bee-oulturo 
is not quite unknown iu the upper provinces, and in somtj 
small tracts of the southern presidency of India. But the 
mode of keeping boos here has been of a most primitive 
type, and not calculated to encourage the extension of 
the industry, for the retufps for labor are small ; and 
only such as have had time and little trouble have 
interested themselves in it, and have utilised the, outcome 
of their labors mostly in home consumption. Tho same 
may almost be said of the bee-keepers of the Himalayas, 
who, after providing for homo use, retail the balance in the 
bazaars of our various hill sauitarifi. In Cashmere, however 
we may accept it, on the authority of Mr. Moororoft, that 
tho beo is domesticated, and its produce calculated upon as 
the harvest from an acre of land. There, its domestication 
appears to 1)0 complete, and in some parts of the territory 
a provision is made for beehives during the coustniction of 
the houses of the people. According to the system in 
Cashmere, the hiving and abstraction are done in the 
simplest form— tho latter by the smoke of a smouldering 
wisp of straw introduced into tho liiy;n.-;^aud so well 
l)ix)vided for are tho inmates^pf^tho hives in tho matter 
of accommodation, that sbonly after being deprived of 
their hoard they are induced to return and oommenco 
collecting anotl^p* store. It is a common thing for the 
same colony of these insects to produce honey year after 
year iu the same hive for several generations. Having 
been literally domiciled with man for so very many yeora 
tho bees of Cashmere have tho reputation of being “mild- 
er in their manners than those of any other country (sp 
the papers of the Agricultural Department tell us) 
although they are said to have “ a most villanous sting 
and Mr. Moorcroft tells us that their produce is “as pure* 
clear and sweet as the finest honey of Narbonne.” The 
Indian Govommont, under the guidance of the Agricultural 
Department, sees enormous obstacles to the introduction 
of the bee industry into this country, stating that there 
exist no natural resoui’ces for the subsistence of the bees 
ou tho plains. But one would ask, why a hive depdt could 
not be established at each hill station iu India where there 
is always a large growth of indigenous flowers, dio., and by 
which the objection of the Government would be removed 
Buck expects to Lave some important information 
afforded him on this subject at the forthcoming Inter 
naf oual Exhibition in Calcutta, and tiU then the question 
has been shelved. As other more important subjects w^ 
occupy the Government at the Exhibition, it ^4 not likelv 
this will be given a thought to, especially aa it was received 
from the first m a half-hearted manner. Mr* Douglas went 
to much trouble in oollocting information on tho feasibility 
of establishing bee-oulture in India, and as an expert in the 
matter is hopeful of its suooess : but the l#, 
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m|ia<wiwiip^d with .the subjeot-r-fiods 
niiflafirons objeothww, which, if it were disposed to fovour the 
iudustiy, potlld eaStUy be , removed. But the Agricultural 
Pepartment, appareutlv knowii^ nothing of the matter, 
discountenances the scheme, and it, therefore, receives no 
support from the Qovernment of India. 


I The bulls should bo about three years of age and the cows 
1 not over 4, each with her first calf which should be a bull-oalf. 
Preference should be given to animals suited as dairy slock. 
The uupovtation should not, I think, be made until the south- 
1 west monsoon is over. It would, I think, be best to send two 
farm laborers to Aden t-o receive and look after the cattle on 


_ ^report of forest administration in the Central Pro- 
vilGio^durmg the year 1881-82 shows that the forest 
area at the disposal of the local administration, at the close 
of that period, was 10,719 square miles, as against 19,666 
squaije miles at the end of 1880-81. The total area is 
divided as follows 

First olats, reserved ... ... 2,586 

Second „ ... ... 16,642 

Unreserved forests ... ... 289 

The total number of forest offences during the year is 
stated as 9,228, or almost double that of the foregoing 
year. The report, however, explains that it must 
not be implied that there has been any increase in the 
number of offences, or any greater tendency to disregard 
the forest law, but there can be no doubt that the 
record of cases reported has been more complete, and 
that, on the whole, the arrangements for watch and ward 
have been better." In the first class reserves there were 
451 coses of breach of forest rules. In 21 oases prosecuted, 
18 resulted in convictions; iu 3 cases the offenders were 
not detected, and in 427 oases the persons were allowed to 
compound. in the second class reserves the offences 
amounted to 8,779. The coses prosecuted were 777, of 
which 716 resulted in convictions ; in the remaining cases 
the persons concerned were allowed to compound. 

The results of fire protection do not appear to have 
been very satisfactory. The afea attempted during the 
year was 904,582 acres, as against 924,380 in 1880-81, 
while the area actually protected was 773,893 acres, as 
compared with 869,828 acres in 1880-81. The proportion of 
failures to the area attempted was, therefore, 14 per cent 
as against 6 per cent for the preceding year. 

The cultural operations of the year have not been very 
extensive, having been confined to two divisions prin- 
cipally ; for one, the minor division, the expenditure 
amounted to Rs. 4, 137, while the different works undertaken 
were the cultivation of a stock of fruit trees nt (.drguon, 
the raising of evergreen trees along the boundary iu tJie 
Kandwa reserve, the maintenance of the Uirgaou nursery, i 
and the pitting of land, and planting out. The plants put I 


the voyage here; this coiiwe would not be more expensive 
than that followed on tho hist occasion, when two Arabs accom- 
panied the cattle here, and iiftorw.ards retiu'ued to Aden. 

Numerous applications have been received from different parts 
of the Presidency for the loan of Aden bulls for use in im- 
proving local dairy stocks. It seems vei*y desirable that these 
( applications should be met. We will shortly have some Aden 
bulls available at the farm for stationing in some of the dis- 
tricts, but the number is small. 

If the foregoing proposals are approved, I suggest that 
the bulls available at the farm next cold season should then 
be distributed. The bulls to be imported should, I think, go 
to the Saidapet Farm until they have recovered from the effect 
of their voyage, when such of them as are then lit might 
also be distributed for use. The cows I would keep at the 
farm until the up-country Experimental Stations ore opened, 
when one cow and a bull also might be sent to each station. 

The endorsement on the above, submitted, through the 
Boai’d of Revenue, for the consideration and orders of Gov- 
ernment, is as follows : — 

“ The Aden breed of cattle has been mucli admired by the 
deputations of ryots who have visited the farm from different 
districts. They are peculiarly docile and good tempered, while 
possessing every quality that can be desired for purposes of 
draught. They are of in/'*dium height, and the bulls would 
therefore servo admirably for the improvement of the small, 
luid too often poor, breeds that are to be found in many districts 
of the Presidency. Mr. Robertson’s suggestioiis are, therefore, 
recommended for sanction. 

The Farm Budget for the current year provides only Rs, 
1,600 for the purchase of live stock, and the required funds 
would have to be provided by supplement from the Agricul- 
tural reserve. Passage for cattlemeu to and from Aden and 
the cost of fodder aud freight for the cattle from Aden must be 
added to tlie estimated price of the bulls and cows ; the pro^ 
bable amount of these items will be ascertained and reported. 


Bmoll proportioH’li.'.xg^cceeded well. Iu the Saugor divi- 
sion the expend itureTN^Mgb^ amounted to lU. 2,074, was 
spent ou maintaining uurserio?, tho protection and cnltivii- 
tion of a field of 50 acres sown iu Ibo previous year with 
bamboo, the fencing of bamboo previously put out, aud the 
putting out iu tho natural forest of 67,000 bamboo oliiinpH, 
of which 27,600 are reported as suooessful. 

The financial results of tho year sliow, we observe, u 
great improvement as compared with the figures for the 
year 1880-81. The I'evenuc derived has aiuouutcd to 
lls. 11,72,884, against Rs. 8,50,139 in 1880-81, wliilo the 
expenditure was Rs. 4,97,013, or only Rs. 1,500 more than 
it was in the preceding year. Of the total revenue, 
Rs. 3,10,176 represents tho receipts ou account of the 
timber operations of tho yeai*. 


The following letter from W. R, Boberiaon, Esq.,^\gricuUural 
Reporter to the Government of Madrasi, to W. Wilnon, 
Biwetor of Revenue Settlement and Agriculture, Mjulnw, dated 
Saidapet, 15th April 1883, and endoi’semeiit by the Director of | 
Revenue Settlement and Agriculture, has been printed by the | 
Madras Government: — 

I have the honor to suggest that the uudernientioncd Aden 
stook^pight with advantage he imported ’.—Fifteen young bulls ; 

each with a bull-calf at foot Our last importation of 
stock in liSl consisted of--Two bulls, four cows, and four 
calves ; and the entire cost of the importation was lis. 900-6-3. 
The average cost per head would thus be per bull Rs. 150 : 
per miloh-cow, with calf, R«. 160. At the foregoing rate the 
onixnals X now propOM ail^ld b# imported would cost here 


1 The following is tho Government i*e8olation on the subject 
of Bee-keeping in India 

I In November 1881, tho Goveniment of India was furnishe<l 
; by the Secrefitry of State with copy of a correspondence with 
i Mr. .lolm Douglas, of the Indian Telegraph Department, then 
j oil leave in England, ou tho subject of bee-keeping in India. 

, Mr. Douglas, w’ho bad studied the industry as followed in 
I Europti with a view to its Introduction into this country, do- 
I shed to be supplied wuth informal.iou regarding the varieties of 
honey bees imligeuous to Iiulia, aud the results of past efforts 
towards their domestication, extent of the demand for honey, 
the quantity produced, and the prices reidlsod. In forwarding 
the papers, the Secretary of State remarked that the subject 
appeared to bo of sutiicieut practical interest to engage at- 
tention. Local Governments and Administrations were ac- 
coidiiigly requested to furnish such information as might be 
available on the subject. 

The replies received comprise a large number of interesting 
reports by Forest and District officers ami other persons who 
have paid attention to the subject. As tho information may 
l>e useful to the naturalist or the bee-keeper, the reports have 
been printed, and will be made available to tho public. The 
broad conclusions to be drawn from their perusal are — (1) that 
several varieties of honey-bees are found in every province of 
India whei’e there is sufficient forest of jungle, and tJiat the 
honey of some of tho varieties is good and in considerable 
demand ; (2) that efforts have been successfully made in the 
hills by Europeans to domesticate Indian bees, but that bed 
culture is only practised by natives in the very rudest way ; 
4SI)dMithisv«y dciihtfalwketb^ tbekee eouldW demesU^ 
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in the plainH owinc: to the deft-rth of flowerw during the 
three or four ruoutli« preceding the rains ; (4) that in 
Southern India persons (Mr. Sformorit of Bombay and others) 
have givcjj up all Htt>nnptfl to domesticate the most common 
t'arietv of bcc found there on account of ita intractable 
nature. 

The iudustiy unlikely ever to be one of great importance 
in lorji;}. It Clin only be followed in the hills," where flowers 
abound throughout the greater part of the year, or in forests, 
where food is equally plentiful. In the populous country of 
the plains, bee-keeping as a general industry seems imprac- 
ticable. Under these circamstances, there is little or no call 
for action on the part of rh'>verniilont. Such action could only 
assume the form of improving the system of bee-culture in 
the hills and foiest region, but the Cioveniment of India 
dooe not at present see its way to biking iuiy practical 
steps in this direction. Opportunity will, however, be taken 
Of the Calcutta International Exhibition to make some further 
enquiries in the matter. With tliis object, Local Governments 
and Adnunish’ations are invited to authorize their respective 
Agricultural Departments, &c., to forward to the Exhibition 
Kpecimens of honey, naming, if possible, the variety of bee by 
which it is produced, and the spociraens will be submitted to 
examination by experts. 

From the experiments that have been made on 
the (huvnporo Farm, Ihore is some hope of sorgho super- 
seding the cane at some future period. The plant pos- 
sesses three advantagos over cane. The first is, that it 
yields a grain tit for Immaii food ; second, it makes excel- 
lent fodder for cattle ; and third, it occupies the land for 
only four months of the year, while cauc takes it up for a 
whole year. Then, in addition to this, sorgho roipiires 
scarcely any manure and no irrigation. Every one will 
admit those as considerable advantages over the oanc ; but 
the difticuliy with sorgho is in the mannfacturo of the 
sugar, and this is whore the oxperiuionts of the first year 
were unsatisfactory. Tlirec varieties of the plant wore 
U'ied during last year, the amber and the rod descriptions 
producing a rtomowbat loss proportion of juico and //oo?’ to 
the whole jdant than uncleaned suguroaue ; but rather a 
larger proportion than the cleaned canes. The (juov manu- 
facUirod from the sorgho, though it had a peculiar acidity, 
was well-flavored, clean, and commanded a higher price 
in the market than that produced from cane. It appears 
to have a good future before it for eating and various 
iiiauufucturing purposes. When the farm officers procui'e 
im]Woved maeinnery and havo taught the natives how to 
euUivato tlie plaut, to manufacUir(\r/oor, and put it to other 
paying uses, then perhaps fhe expectations of the Agrieul- 
tiiral Department of the N.-W.P.and Ouclh may bo realised 
in regard to the superiority of this plant over cauo as a 
sugar-producer. 

A VERY large trade is done in the Central Provinces 
in wood, principally teak, whieb is so plentiful in Nag- 
pore and adjoining towns that it is used even in the most 
common caipentery for the most trivial w^ant. I do not know, 
says a correspondent any reason why the Central Provinces 
should not supply a great portion of this wood to the markets 
t)f the world, and why Burmah should have the monopoly of 
supply, when there are hundreds of scpiare miles of teak wood 
available in these territories, size and quality equal to the best 
Moiihnein. Thousands of squared l>eams are brought in from the 
outlying forests from 1 to 2 feet square ami sold at an average of 
from 8 annas to 12 aumis per foot, and as the cost of carriage 
from here is dear, arc wasted principally in supplying sleepers to 
the railways. Buch misuse should be officially prohibited at 
once, more especially ns gi’eat forests of the other strong and 
dumble Woods cfxist, chiefly more convenient to the railway 
lines than the supplies of teak. Besides the supply brought 
to his doors, the railway contractor has the pernicious habit 
of selecting the most convenient trees from 10 to 12 inches in 
diameter in forest tracts —those that will split up into 4 or 
more longitudinal sleepej^— which, if left, would rapidly 
acquire dimenaionfi of five to six feet in depth. So ruth- 
Icwily is his work proiwouted, that whole forest areas, whi^ 


are generally of one age, take only a few seaeons for the 
tree to become totally extinct If the irailwayB reduced 
their rates for the carriage of this wood, I am positive 
that at once sufficient quantities wotdd be transported to 
Bombay, and that the high prices ruling for Burmah wood— 
the monopoly of one or two firms— would at once have a fall 
When the through railway is a faii accompli^ your market will 
certainly be supplied. I think it is the imperative duty 
Government to stop, and at once, the ruthless destruction t 
tree, and take all forests, whether fendatoiy or otherwise, under 
their protection ; couserving them, and at the some time making 
their weidth available in an intelligible and imperial disposition, 
not treating these forests and their produce in the spirit of petty 
peddling and huckstering prevalent in this province. A certain 
amount of large ti ees should be felled each year at the different 
forests ; or contractors, on paying the authorized demand, 
should be allowed, under direction, to fell for themselves and 
take awaj'^ the logs ; and for every tree thus cut three seeds or 
seedlings should bo put down. I would venture to state that 
were this advice systematically carried out by the State, the 
Central Provinces alone would for ever supply the wants of 
the world in this wood. There are, say, taking a low calculation, 
from 3j to 4 millions of large available teak trees on British and 
feudatory territory, in Panuabanus, Bustor, in the Eaepore and 
Chanda districts and at Allapillay (in the latter the most superb 
trees have been viciously destroyed by some Forest Department 
officials in their zeal to supply sleepers to the Nagpoi*e State 
line) ; and if, say, 20,000 logs were annually cut down, in a 
hundred yeai’s half the useful wood will have been felled, and 
in the meantime a supply would be ready from the systematic 
sowings. But besides Government have at this time well select- 
ed reserves, many square mil^^s in area, in which teak trees of 
all ages, from saplings to 10 to 30 year old trees, exist in inex- 
haustible numbers, aud before the hundred years we have 
allowed, expire, these would be available to supplement the 
recognisetl store ; — such is the source from which, t say, if 
judiciously conserved, an annual supply of teak can be drawn — 
practically unlimited. 

Tirn results obtained liist year, says the Farmer's lievkir^ in the 
production of sugar from the sorghum plaut on a commercial 
scale, and affording a pi’olit to both the grower and manufactur- 
er, were such as to practiciilly settle the question in favor of 
sorghum as a profitable sugar producing plant. These results 
were bat the culmination of long series of experiments and care- 
{\\\ study, which Imvo extended over a .seiwv>t years in various 
parts of the country, during the character of the plaut 

and the influence of climate, soil and cultivation upon its 
juices, have been carefully studied, and its juices, subjected to 
careful analysis, at various stages of its growth, to determine 
the particular stage in which they reaoheil their maximum 
sacchai'iiie quality, and also to discover those properties which 
hindered the crystallization of the sugar contained in them, and 
how tliey can be effectually removed. 

All these }jroblem.s seem to have been solved, as shown by the 
success attending the sugar production from sorghum cane at 
Rio Grande, N. J., and Champaign, III,, during last year. It 
had already been demonstrated that syrup of a superior quality 
aii<l of a high commercial value could be produced. But sucoeOs- 
till ^i^/a/’))rod action on a commercial scale had never been achiev- 
ed until 1,'ist year. Previous results in crystallization, which had 
l>een common, were accidenUl, aud could not be relied upon. 
The importance of this • question of domestic sugar production 
to the country, and especially to the farmer who must bo relied 
upon to grow the cane, can hardly be appreciated. Its economic 
importance can best bo shown by the amoUut and value of the 
sugai*H annually consumed in this country and the proporiion ot 
them we are de]>eadent upon foreign supply for. The cousump- 
tiuu of sugars in this country is said to be 44 pounds per oap^ ' 
of our entire population, wliich by the census of. 1880 was m 
round numbers 60,000,000. Estimating our present population 
at 66,000,000 and on this basis our yeoi’ly consumption of sugar 
reaches the enormous amount of 2,420,000,000 pounds, or 
1,210,000 tons, enough to load ^,066 railroad cars of 16 touff 
each, whioh, if stood in a line on singU track, allowing 83 foot 
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to eMh ow, would form a Qontlnaous line of 022 mile*. Thw, it was omitted. The omission of sulphur and of magnesia 
will be understood, inoludee sweets of all kinds, having a sugar was attended with little or no decrease in crop. The commercial 
Its a basis. Of this amount, our total domestic production, import of this subject may not be obvious to the general 
including Southern cimo sugar and molasses, sorghum sugar and reader. If, however, snlphur liMi not essential, not only may 
syrup, and maple sugar, does not exceed ten per cent of our we avoid using miumrea iujiuious to plants by containing suU 
yearly consumption. Biu'ing the fiscal year ending June 30 phuric acid, but we need not insure the presence of tliai sub- 
1881, the value of our imj)orts of sugai*, mohisses, melado, stance by adding sulphate of Ihue or sul]>hate of magnesia, 
coj^ptiouery, &o,, as shown by reports of the treasury depart- Further, if so raiuiit(3 traces of magnesia and lime are jn 
amounted to |f94,782,104. The duties collected upon Hassocks soil be sufiicieiit, wc need not apply these substances, 
the mamounted to $47,986,041, making the total cost of the but safely ti’ust to the soil and to impurities in manure to pro- 
importations for the year $142,768,146. Of tliis amount, nearly vide all that is required. Practically, therefore, manuring would 
one hundred million doUoi's was paid to foreign sugar pro- be limited to the provision of three sul>itauces/ in:,, niti’ogen, 
dttoers. The eoighum question involves nothing less (if satis- phosjdiorus and potassium (potash). ItAviU,uodoiibt,hcuiKior- 
factorily solved) than the saving of this amount to the country stood that this doctrine no disregard of the beneficial 

and transferring it from the foreign grower to the Ameidcan action of lime, but would cause its action to be regarded and 


farmer and sugar manufacturer, for, as we shall show in future 
articles, the work of domestic sugar production from sorghum 
must be divided between the farmer who grows the cane and 
the manufacturer who converts it into sugar and syru]). 

Mr. Thomas Jamieson, F.I.C., F.C.S., chemist to the 
Sussex Association for the Improvement of Agriculture, has 
published a full and exhaustive report, giving an nccoimt of 
experiments conducted last year. The first part of the report 
deals with wheat-growing, the noteworthy facta elicited in 
connection with this being, that a moderate increase in the 
yield followed from the use of farmyard manure, and that the 
profit is nearly doubled on the plots judiciously treated wilh 
artificial manure. Artificial manures containing nitrogen were 
found to give a great increase, and Mr. Jamieson holds that the 
use of these need not exhaust the soil. The following mixture 
was found to give the best yield of wheat in Suasox last year. 
In autumn, before sowing and harrowing in the seed, a mixture 
was given containing per acre 4 cwt. sulphate of potash, J owt. 
sulphate of lime (those might be substituted by 1 owt. ground 
kaiuite), ^ cwt. ground coprolite flour (not gritty nor brownish), 

^ cwt. steamed bone flour (as fine as wheat flour, or nearly so), 
Ij cwt. nitrate of soda, la spring, say Match, ^ cwt. sulphate 
of potash, 1 cwt. mineral superphosphate, h owt. steamed bone 
flour, cwt. nitrate of soda. Mr. Jamieson strongly recom- 
mends farmers not to purclnise these substances mixed together, 
nor indeed any mixture (under the name of wheat manure, 
mangold manure, champion manure, v&c.), but to purchase tint 
ingi*edients separately, and mix them for themselves. Experi- 
ments on roots brought out results similar to th(»se of the Aber- 
deen Agi'icultural Aa^iatiou, uamol,v— that uiidi.ssolve<l 
phosphate has proved equaTtvb^lly) dissolved j)ho.s|)hate. The 
manure recommended for roots is contained in the fullowing 
mixture for soil assumed to bo very ileficiout in all the essential 
ingredients : — 2i cwt. coprolite flour, 2 cwt, steamed bone flour 
— to provide phosphorus ; ^ cwt. nitrate of soda, ^cwt. sulphate 
of ammonia, i cwt. horn dust or dried blood — to provide nil.ro- 
geu ; 2 cwt, kainite, ground --'to provide potash. Under th‘ 
division of analytical plots, the re[>ort says : — 

** We now come to what I regard as the most interesting part 
of the work this year at this station— -to results that may ulti- 
mately have an important bearing upon the economy of manur- 
ing. It will hardly be possible, however, to err by an excess of 
caution in forming conclusions from those results, until they are 
well confirmed. Briefly— but I state it under reserve— they 
imply a reduction of the easentmls of plant life ; tliey appear 
to show that the mineral ingredients doomed essential to plants 
may be a much simpler group than the seven-sided one at pre- 
sent accepted; that the whole subject of manures may be sim- 
plified ; and that much useless expenditure in manures may bo 
spared. We have all — agricultural chemists without exception, 

I believe*— accepted as fact that a complete plant cannot be 
formri in the absence of any one of the seven mineral ingro- 
phosphorus, sulphur, lime, magnesia, p )tash, 
and iron. In^rder to inform ourselves in regard to the char- 
acter of the soils in the field stations, and also to show farmers 
the essential character of plant food, analytical or deficiency 
plots were formed at each field station. Tlio rosulU of last 
year were reported, and these indicated that full growth >vas 
interfered with only when nitrogen, or phosphorus, or potash 


due chiefly to mechanical and decomposing action on the soil.” 

The foliowingaro the proposjds Mr. Jamieson makes for 1883; 
1. To continue the analytical plot at tho field stations. Tlio 
longer they are continued, tho more decided should be tlie 
i differences in the crops from tho vario\i3 plots, and tho more 
reliable the information. 2. That tlio root plots shooM be 
cropped with mangolds, without manure, in ordm* to show 
the lasting effects of the different manures already applied. 
3. That wheat should again bo grown with manure on 
the wheat plots of last season, in ordar to show whether 
profltfible crops may be grown in soil from which lieavy crops 
have been got, by treating with what are deemed soil-exhtiust- 
ingmanures. 4. To ascertiiin quantity, and as far as ]>ossi- 
ble, tlie quality of the produce from various grass seeds. A large 
number of new^ plots have been opened up, and sown witJi 
this end in view^ The various gras.y .seeds to bo sown in 
spring. 6. To coQthiue ami developo the e.vpei lrnenf.8 at Has- 
socks Gate, mainly to further elucidate the question of the 
mineral ingredients absolutely essential to plant growth. 

The Victorian Government statLst has issued his quartei'ly 
abstriict, showing tho estimai.ed population of Victoria on 
December 31, 1882. The number of births during the year 
was 20,741 ; tlie arrivals by nea were 5q,401 ; making a total 
increase of 80,145. The deaths were 13,030 ; the departures 
by sea, 48,524 ; making the totiil decrease of 62,151. Tlie net 
iiicrea.se during the year was thus 23,991. Tho population, on 
December 31,1881, was 404,222 males, and 418,010 females ; 
and on December 31, 1882, 477,507 miles, and 428,710 
females, or a total of 1)00,223. The apparent incrt3<ase of popu- 
lation 111 1882 (23,991) was greater than that in 1881 liv 1,820, 
and although less than in 1880— the Dxhibitiou year-— l>y 2,100, 
wa.s greater than in any other year sinc(i 1871 ; the increase 
by excess of recorded ari’lvals by sea over recorded departures 
by (10,880) was exceeded in 1880 by 780 ; but was greater 
by 3,558 than the same fxeesa in 1881, and was also above that 
ill any oilier yeai since 1870 ; the iiierea.se by cxcc.sm of registcj- 
cd births over registered deaths (13,Ul) was, with tho uxceptiou 
of that in 1875, the smallest in the la.st 11 years. 

The agricultural returiw published by the 
Reifukr show that the late wheat harvest has been the worst 
ever expcriencod in South Aastraliii. Tho total produce was 
8,273,000 bushels, giving an average of 4 bushels and 32lbs. 
per acre, which is 2lbs. less than the yield of the preceding 
year. 

The United States Consul at Auckland, writing on tho trade 
and industry of New Zealand, saya it is estimated thaH 
the forests of New Zealand cover on area of not leas than 
20,000,000 acres, the foreata on the Crown lands alouo being 
estimated at 10,000,000 acres ; about 5,000,000 acres ore the 
private property of the white or European population, and the 
rem-iinder of tho Maori, or native inhabitants. Among the 
many doBoriptions of timber grown, the kimri pine is considered 
one of the most valuable ; it is found only in the provinee of 
Auckland, and in that district it does not exist further south 
tluuL tho East Cape,^aud like tho cedar, it is confined to the 
vicinity of the sea. The kauri forests cover about 60,000 acre* 
of crown land, and about 120,000 acres of private property'. 
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Ilie trees often grow to a height of 200 leeti and meatnre frbm 
12 to SO feet in oircutnferedeo i they are disoovered oooaeionally 
with A rugged surface, and on being out, the grain U found to 
be mottled. The kauri is exported largely in what is called 
‘<junk/' the logs being squared with an axo, thus waathig a 
quantity of good timber. The annual output of kauri timber 
ia about 110,000,000 feet, and the highest estimate of the amount 
of timber left in the kauri forests is 28,000,000 feet. The subject 
of conherving the kauri forests is at tho present time attracting 
considerable attention throughout the oolony, not only on account 
of tho excellent timber It produces, but on account of tho gum 
which exudes from the tree, and which for many years has formed 
the most valuable article of export of tho pro\Hnce of Auckland. 
Kext to the kauri, tho Kahihatea^ a species of white pine, is the 
most highly prized, It grows In the low lauds in the vioihlty of 
rivers. There is an immense forest of those trees between the 
Thames and Plako rivers, thirty or forty miles In length, and several 
miles in breadth. The kaUikatoa is found In tho kauri districts, 
and but little attention Is paid to it, notwithstanding the fact that 
Its value, as a timber for building purposes, is becoming very 
generally known. Totam^ a hard close-grained wood, is largely 
used in the south of New Zealand } It la a good sound timer, reddish 
In colour, and very durable. It is largely used for telegraph poles, 
and has attracted much attention during tho last few years from 
the fact that it will withstand the disastrous ravages of the Teredo 
navalU^ a sea parasite, common to the islands of the Western 
Paoiflc. Puriri is another hard durable wood ; it is largely usod 
U the construction of railway trucks. This wood is said to make 
excellent furniture, though It is not much used for this purpose. 
Another very valuable timer tree is the Maire^ a native olive. It 
Is hard, oily, and close-grained. Pohvtahayva la a coast variety 
of a tree used for ship building. This tree is one of the best 
known in New Zealand ; large branches of it, bearing beautiful 
brush-like red flowers, are everywhere cut at Christmas 
for tho purpose of decorating houses and churches. It 
affects rooky cliffs, its leaves are large and thick, of a greenish 
blue colour on the outside, and the inside perfectly white. Tho 
trunk is gnaried and twisted in every direction. The inland 
variety of this tree Is called the ** rata,” and there Is a curious 
growth clinging to the rata, which has been tho cause of much 
■peculation among ■cleutiflo men. It has not yet been decided 
whether It is deposited as a seed in tho forks of high trees, or 
whether it creeps up from the ground like tlie ivy. It is found as 
a mere thread on the trunk, and thickens and scuds out side shoots, 
and Intertwines, os the Ivy intertwines tho oak. In time, the 
large tree perishes, and the frail slender growth stands alone with 
its arms outstretched, embracing tho circular space w'hero its 
■npporter formerly stood, and tho stems that have grown around 
and about ths same supporting tree will unite and form one hollow 
rata tree, with bark Inside and out. Among the other better- 
known New Zealand trees may be mentioned the Kawaka, Mafai 
Tenekaha, Pa7inai, Maiwan, Koxohai, Miro, Hinau, THoki, Horo- 
pltOi Manuka^ PahmUa^ Tawai. The number of saw-mills in 
the colony is steadily increasing, and it is estimated that there are 
2fl0 at present in operation, while in 1879 there was only 204 ; and 
at that time Mr. Levy, in a report to tho New Zealand Govern 
ment, estimated the yearly supply from each of these mills at 
1,000,000 superficial foot, or about 200,000,000 superficial feet as 
the total annual product. It appears, from the statistical returns 
of the New Zealand trade, that tho value of timber exported in 
)881 amounted to £77,000, against £o3,000 in 1880. 

PLANTAIN CULTIVATION FOR INDIA. 

(Oom)nu7iicateci.) 

Climate. 

T he real climate for plantain is the one which has moderate 
cold and heat ; and which has the atmospheric air 
loaded with moisture,— in other words, hmid climate. Tn 
•nch a climate plantain will grow, shoot and fruit very 
ftrteiy j and mature its fruit altogether well. Much cold helps 
to retard and make imperfect the processes of involution and 
tfvoiution, thereby stunting the growth of stem, leaves, and 
fruit : and partially or wholly, according to the degree of cold 
withholding the maturity of the fruit. On the other hand 
much heat, by the rapid exhalation of* moisture, so greatly 
•xhausts the plant that it has scarcely strength left to grow, 
^nsequeutly gets perfeedy scorched of the lekves add outer 


layers of the stdm*sheathe 8 . In illustration of thia subject 
I might here add, in many parts of India, sueh as Korth-West 
Provinces, Oudh, and the Punjab, most parts of theae pro- 
dnees, where the sommer season is fearfully hot, I have 
►bserved the plaintain so severely suffbr daring this season that 
during the rains, so to speak, it has to commence life afreidi ; 
and when the winter sets in, growth being imperfeot, it has 
no power to muster sufficient strength to send out tait- 
spikes : after the winter it has again to embrace the^^lS^- 
mer season which, as said above, serves only to destroy it, — 
thus, I have seen plantain growing and suflfeilng; again grow- 
ng and again suffering for a number of years, and never, 
or very imperfectly fruiting, which fruit never fully develop* 
ng and ripening, but getting either scorched (if in the sum- 
mer) or stunted (if in tho winter). 

Time of Planting. 

The best and most inexpensive season for planting plantain 
is when the rains have thoroughly set in, i.a, from the end of 
June to end of August. This applies to drier parts of India, 
such as N.-W. Provinces, Oudh, the Punjab, Central Provinces, 
&c., but in Bengal, Assam, and British Burmah, in addition 
to these two or two-and-a 'half months, February to April 
w^ill be equally suitable to plantain planting. Being altogether 
a succulent plant, having much water in Its composition, 
the rainy season has peculiar advantages for the growth of 
this plant, which no other season, in Upper Western India, 
in particular, can supply. In Lucknow and Sitapore, both Oudh 
districts, I have planted plantain in all parts of the year, 
and grown it successfully, but by resorting to the costly 
means of artificial irrigation. 1 would, therefore, in point of 
economy and on chemico-phyaiological grounds, recommend 
the rainy season to be the for planting in places wanting 
in the natural advantages of humidity in the soil of Bengal, 
Assam, and British Burmah. 

Geographical Distribution. 

Plants of the N. 0. mu$acere are natives of various parts 
of the world j but all of them, on close examination, will be 
found to flourish under the same physical conditions of 
the atmospheric air and soil. The following is tho natural 
geographical disU'ibutivc sclieme of all important cultivated 
edible species of the plantain and banana order as 
established by tho researches of Professor Baron F. von 
Miieller, K.C.M.G., M.D., Ph.D., F.R.S. The wording 
and arrrangement are my own ; but the subject-matter 
(from a. to 5 ^.) partly belongs to this distijigiushed natuialist 
and doctor, and partly to various empcrrt^otauical authorities 
of older times. .i-— 

(a.) Musa -Native of China ; has been translated 

to the South Sea Islands, where it is now extensively grown* 
M. Cavandishii has been found to succeed in Madeira and 
Florida (artificial). 

(A) Mma India is the native habitat of this 

most extensively cultivated species, which is smd to have one 
hundred varieties. 

(c.) Musa 8apientum,'--lnB\xlaT India, extending to the Indian 
Archipelagoes. 

(d.) Musa (roglodi/tamm.^lder botanists mention its 
nativity to bo in India. Baron MUeller, however,' has ascertained 
it, in addition to India, to be indigenous to the Fiji and 
other Islands of the Pacific Ocean. 

(e.) Musa smiarww.— Indigenous to Malacca as for as the 
Sunda Islands. This plantain, with its varieties, fifty in 
number, are also to be found in the Indian Archipelagoes. 

(f.) Musa Xirt>ij7s^onid.— Native of African mountains of 
Sofala, Mozambique, and the Niger regions. 

(ff.) Musa ensete.-^ThiB plantain, the most magnificent of 
the order, is a native of the mountains of to Abyssinia 

in North Afrma. I may add it is unknown in India 
the nntsses of the people, existing perhaps m the Bot^lal 
gai-deus. Very eligible for introduction in In^ The edible 
part of this plant is the inner stem. 

(h.) Musa Native of Insular India. 

Soil. 

Loamy sail of the caloar^oue order^ of the spedos having more 
hmm aud less 
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CoMPa^iTioN OF Soil. 

Clay ... •.« 40 parts. 

Lime ... ... ... 3 

Humus ... ... ... 5 „ 

Sand ... ... ... 62 „ 

100 

Plialta^^^ ill grow in any soil, even in ilie most sandy. In 
8iicli a soil, in the Lucknow Agri-Horticultural Gardens, 
many species and varieties of plantiun are growing ; 
hut are productive of bad results, since they neither 
fruit well nor are the fruits so >)alatiiblo and nutritious 
as those of Lower Bengal, Burmah, China, and other 
])Iaces. Plantain requires good percentage of clay and 
/iidiius in the soil without which, as a plantain grower, T can, 
from personal observations, testify that it is useless to cultvate 
this plant ; especially wheie quality as well as quantity 
of the fniii are objects points undeniably every cultivator 
do and should aim at. Much lime in the soil is ba<l 
for plantain ; in moderate quantity, it is highly 
benelicial. This I say from my failing to obtain fruit 
from plants grown on highly calcareous soil^ in which slender 
stem and stunted appearance (sure signs of not fruiting) of 
%»lautfl of three years’ standing, were the results. During these 
Ihreo years they never fi’uited ; had, therefore, Uy be rooted up. 
Put ill soil having less lime, more ImimtSy good percentage of 
clay and sufficient sand to keep the soil loose aud friable, 1 h.avo 
in six months, calculated from the lime of planting, succeeded 
to grow off shoots two feet high of the tidl varieties into almost 
full-gi'own size, measuring twelve feet high to the apex of the 
leaf, ready to throw out fruit-spike by tie end of the rainy ^ 
sr.’iHon. The off-shoots were jdaiited in February, and the above 
height acquired by the end of July. 

(hlEMISTRY OK THE PLANTAIN PLANT. 


The centennial composition of the plantain plant in .i green 
ftr fresh uiulried state will appear from the following table, 
being the mean of 7 analyses : 



Water. 

Organic 

matter 

other 

Inorganic 

matter 

Total. 

Loaves 

SO 15 

tlian 

Matin'. 

15*00 

or ujBh. 

3 '95 

100 

Stoiii 

81*5 

1495 

3 .55 

100 

Ki'uit, including rind ... 

75-58 

2117 

3-25 

100 

Total 

237 

^52-02 

10-75 

300 


( Viitcunial chemical composition of the inorganic or ash portion, 


being mean of 7 analyses : 

Loaves. 

Stem. 

Fruit in- 
cluding 

Oxide of Iron 


1-00 

rind. 

1*86 

Oxide of potassium 

20 '69 

18.30 

20-15 

(3dorido of potoaaiuni 

15*43 

14-43 

10*52 

Chloride of aodlum 

7*58 

5-25 

3'75 

Oxide of oaloium 

10-97 

11 '25 

15*26 

Oxide of magnesium 

2-06 

3 '28 

4 75 

Viiosphoric acid ... 

2-95 

8 '52 

25 96 

Carbonic acid 

7-27 

5 07 

2 05 

Sulphuric acid ... 

1-70 

1*52 

515 

Oxide of silicon ... 

25-54 

25-15 

7-65 

Waste, i. e . , earthy matter, 

J 5-25 

6*23 

2 ’90 

or oxide of aluminum ... 


Total 

100-00 

100-00 

10000 


The foregoing tables should be taken as approximate data 
(‘f the chemical constituents of all species and van'eties of 
the plantain plant. The tables have been constructed fi*om 
analyses of seven diffei’ent edible varieties of plantain in 
genei'ol cultivation in Bengal, and from there disseminated 
in otherA. vV*"^^^ India. 

The ^gauic principles W the plantain fruit are starch in 
abundance, -and protein com|>ounds, hence, the fruit is nitroge- 
nous and excellent food. The pith of the stem and root bulb 
contain stai’ch. These principles exists in different proportions 
lu the same plant, and in different species and varieties, cidtiva- 
ticu and fertilizing matters in the soil having also much in- 
^ttcuco in augmenting or lessening them. 


PAETITIOKING, ThENCHING, AND MANDRING OF SOIL. 

Th6 soil, measuring 600' x 60', or one acre, should bo parti tiouv'd 
off breadthwise into 3 partiiioiiM by 2 water channels, allowing 2' 
for each water channel ; .and having trenches 4' eacli wide witJi 
intervening sfwice of 6' from border of Iroach to ti^ncli : — thus, 
we will have 660 (6' intervening space from trench 4^4' width of 
each trench)=te6 trenches in each partition ami (66' 66'4*(2' space 
occupied by one water cluinnol 4- 2' space for the other wat^^r 
channel =16 — 6" = length of each trenc]i,or length of each ti'ench. 
These trenches, 330 in number, 26 — 8 long and 4' broad each, 
should be marked and prer>ared, two mouths before the planting 
time by digging 3' deep, one foot of earth of which should 
be thrown on two side-spaces on both sides of each 
trench. This finished, suitable manure or comjK>at should be 
thrown in the trenchas, ihoronghly incorporated with the soil, 
and irrigated with Jj(|aid manure, if available, or with water. 
The irrigation is j’equirod [or inducing physical changes in the 
soil by which the manure and soil are rendered eminently fit 
as plant-food ingredients. It might be omitted if natural 
irrigation by the fall of rain bo available, otherwise it is indis- 
pensable. 

I Utilization of Blank Spaces. 

In the first and sulysequcnt yeai*s of plantain planting mach 
space is available, both in the trendies and in the apace in- 
tervening them, which certainly can bo utilized in various ways, 
for raising of seedlings and cuttings of various kinds requiring 
sheltered positions, and for placing pots, &c., containing slooh 
for budding, inarcliing, and grafting. 

Selections of Okf-shoots, Plantino, and the N'dmbeii 
UKOTTIUKU Foil PLANTING AN Acitli. 

The best size of ofl-shootK fov planting is 2' u[) to the apex of 
the highest leaf (ialculated from above, the bulb. Smaller 
plants do not succeed so well being so very tender, and larger 
ones sutlei’ from transplantation owing to the deJay of springing 
out of fresh rooiH witlioul which the plant cannot establish 
itself, also for t he I'apkl and great exhalation of water from tho 
stem aud leaves. 

Young plantain jdauts should bo planted one fool deep, in 
the middle of the trench, j)i‘ocedad hy a hoeing of the soil if 
possible, six feet apart from plant to plant in tlie same trench, 
and immediately irrigated. But it would be very desirable to 
so time the planting time, as to fall on rainy day or days, and at 
the time when it is fa'^t raining ; as the planting at this time 
wouM ensure economy aud remarkably facilitate the establish- 
ment and growth of the plants. 

From what I have said in this and previous headings it will 
appear there aie 4 plants in each trench and as thete are 330 
.such trenches in tho aero, the number of plants |}er acre will be 
330 x 4—1,320 plants, each of which eventually growing into a 
group of from 6 to 15 plants of various sizes. 

laillGATlON. 

Where natural advantage of humidity of the soil does not 
c.xist, irrigation for plantain is very importfuit. fn such phwes 
the soil (trenches only), in which plantain plants are growing, 
reipiires to be constiiutly flooded with water by artificial means, 
in the summer and winter ; .\ud during the rains also if the falls 
of rain be .at long intervals and scanty. When, however, the 
fruit-sj^ikes have been -sent out, toUil withdrawal, or in moderate 
quantity accoiding to the nature of the soil and condition of the 
season, of irrigation should bo][raade, to allow the sap to con- 
centrate for the formation of new substances for tho fruit, to be 
again applied when the fruits have established themselves on 
the spike. 

After -CULTURE, 

This ooiiHists in the elimination of weeds from the ironchc,5, 
hoeing round tho pLaute, not leas than six inches deep, and 
manuring once a year during the rainy weather. 

Transplantation. 

Every third year fdantain plants require to bo rooted up, tho 
root-bulba deprived of tho shems, nej^ated, and only the 
healthy off-shoots or young plants planted out in tho same 
Ijtxjnch which lias been well hoed and mttnm‘ed. By doing thi« 
fresh vigoui' ia imi>Rrted W the young plants winch had to 







mggb for existence befcweert the mterminjng net-worfe ot roo5 
! old plants^ ripened, fruited and removed. , 

HaRVBSTIKO AK0 STOmsrO OF FuntT-BPIKBS. 

Wien one or two fruite on the spike have ripened, the spike 
:)ould bo removed from the plant, and the Jplont, also. The 
niit-spike should be stored, hang from the ceilings, in a 
rarm air-tight room, to allow all the fruits to ripen. 

Yield. 

The yield of plantain plant is very various owing to various 
auses. Again, two varieties or species not producing alike in 
ho number, size, and quality of its fruit. The minimum, per 
pike or plant, is 80 fimts, and the maximum 500 fruits, of 
iHoua sizes. 

iK 1 j. ilKYUJb, 

Agri-Anolytical Cliemist, 

Ate Supdt., Agri-Hortl. Socy. of Oudh Gardens. 


OFFICIAL PAPERS. 


lLOK FUmE. 


r HE following translation ot extracts irom Mona. ii,venor ae 
Cbazal’ft lecture regarding aloe fibre and the recent improve* 
nents effected in the procoss ot extraction, read before the Metnl^rs 
)f the Chamber of Agriculture at St. Antoine, in the Mauritius, 
m the 19th January 1882, has been printed by the Madras Oov. 
jrument : — 

The attention of the Chamber of Agriculture of Mauritius has 
)een lately drawn to a now industry which is already being 
;arried on, on a large scale, in that colony, tus., the extraction of 
doe fibre. A method has been lately discovered of extracting the 
ibreof the plant in question in a most economical way, and this 
Usoovery has carried a new element of prosperity in the colony. 
The first idea had been to employ, for the extraction of the fibroj 
-he mills used for crushing the sugar-cane, and on this subject Mr! 
Jossiguy writes as follows in his remarkable work entitled «* Means 
of improvomonts proposed to the inhabitants of colonics.” In the 
pita aloes, tlie Negroes, to their groat advantage, find the material 
necessary for making cords and ropes which are useful in tJie 
Colonies, where they are substitutKid for hemp and flax ropes. 
Phis fibre serves to make up all that is necessary to harness 
smimals of drought and burden. Threads of pUa aloes are employ- 
ad in Manilla for making pretty strong stuffs which are dyed in 
blue, and with which the Inbabltanta clothe themselves. I do not 
know whether at St. Domingo, or even at Manilla, they steep the 
loaves of aloes to separate the threads. This opovatioii does not 
seem necessary when the leaves arc employed for tlio making of 
ropes, but In the manufacture of stuffs, the steeping process would 
make the threads softer and stronger. It is apparently for want of 
this operation that tlie fibre is generally so stiff ; the juice of the 
leaves should, therefore, be squeezed out by being passed through 
the cylinders of a sugar-mill ; afterwards they should bo left lo 
soak for a few day® bi stagnant water, which, aided by fermenta- 
tion, would dissolve the gum contained in them, after which 
they might be washed in running water. We do not make use 
in the Isle of France and Bourbon of our pita aloes, which grow 
very readily in all sorts of soil without any cultivation. Besides 
thepita aloes, wo should also cultivate the aloes of Socotra to ob- 
"^aiu thegummy-resinouBextraot.which they contain, which has a 
great consumption in India and in Europe. The Dutch Colonists 
practise this industry at the Cape of Good Hope. Besides hemp I 
and flax, we have in our Eastern Colonies several plants which 
produce fiore. I uhall ineution e8])eclally tlio two gpeoics of aloe, 
which are to be found in the Isle of France and Bourbon nu.l which 
grow in the most dry and unproductive localities. Startinir on the 
assumption that the leaves should be bruised in order that 
they vMy bo more easily steeped, they at first made use of sucar- 
mills, but it was soon found out that the cylinders out the threads 
and the system was abandoned. So was the steeping owinc to the 
wmt of water, ^ter on. they made use of meohanieal Tioaters 
imit^ngthohwid of man At last the scraper was introduoeA 
thed^very of whiohisoUimedby sovoral inventors and cannot 
’1***^’S ParWoular. The present mode 

of extraotionoousUtsof aptilley or wheel nearly m hie as a 
common cart-wheel. This wheel is eurmounted thfoughout its cir 
uuraferenoebyoormhrcs. orsempers. inorusted in the woodr^d 
kept firni by means of pegs. There are 14 or 16 of those upon the 
whole oircumference. If the wheel is five feet In diameter with 
about 16 scrapers so arranged, it follows that there will ho a 
spaoe of one foot between each soraper. This nullev wWrJ. 
essmitfal part of the apparatus. U fi^ed upona staodf a^d Is put iS 
motion like every apparatus of this kind by a Droueller 
now. fn front o/th& pulley which tururfororflve h^ffi 
times pormjnutc.a table like thatewhich is found in froSt of 
oane-mills, only narrower, and atthU table a piece of wood .ffAlnS 
whioh the of too pulley press. Xhrpleos^Tl^ild^ 

called toe tervanle. It is regntated by a leraw fixed behind, and 


,y0 a voiy w ^ w v* , — , 

lordingak tt Hlioo tlgatoir too Idoae, wfibros nre o4kdr out, 
not «it|lolMi£ly There to he between this 

vofUe an4 the aexiM^ • very carefiUly^efinea epaoe, «« every 
Qg depend# oh the way in the !• regulated. 

ITou have now before you whet mgnufactarets of fibres have 
a reed to call the gmUtuu (foimper). This gfistteu*t is not perfect, 
\ t very nearly «o, and, on seeing It work, one is su^nsed to 
c 
i 

t 


serve what little power it requiree and into what small particles 
breaks the fibres. The man who works It stands in wut ; ho 
oves the leaves rapidly one after another point 


if, carried away by the rotation of the fiuted oyllnde 
ider the hand of the workman, is scraped along its greatest 
Qgth and returns the same way in the state of fibre, with the 
oeption of a small portion, varying frpm 6 inches to 1 foot, 
hlch is called the talon or the tiqsnk end of the leaf, that is 

• say, the thick end which adheres to the trunk. What shall 
ley do with this talon ? Must it bo cut ai recommended by some, 

* must it be scraped ? But this second operation Cannot be per- 
*rmed with the same apparatus. Which apparatus then should 
3 adopted f We now come to a new apparatus called the casse-tetc. 
; is composed of a wheel identically similar to that of the grot- 
USA and surmounted like it with the aoraper8,with this differcnco, 
3Wover, that, instead of turning against a fixed sorumtet It turns 
1 a movable wooden slipper 18 Tuchos long which forms a lover 
: pedal. It has already been said that, after having passed the 
f'aeUeuset the aloe leaf, reduced to fibre for the greatest part of 
a length, still retains a thick end, called the talon. The workman 
'ho performs the second operation fastens the scraped portion o! 
10 leaves by bundles of 5 or 6 at a time to a hook which projects 
•om the wooden slipper open under his feet ; then, placing hia 
>Qt on tho pedal, ho sets it in motion from bottom to top in 
ringing it near the pulley, bo that the scrapers, turning with the 
ipidity already mentioned, take away what remains of the nou- 
n-aped portion of the loaves, w/s., the talon. 

The aloe, all varieties of which are not equally useful to our 
idustry, is composed of a trank around whioh are grouped sjiir* 
lly leaves varying in length from 3 to 7 inches. When looking 
t the leaves attentively, we observe that the part which toucfies 
10 trunk is the fleshy part, the heaviest and tho strongest. The 
iaf ends in a point with a solid thorn. All fibres neoeasarily come 
'om the trunk, but thqy all do nob reach to a terminal point 
B may bo ascertained by tearing a leaf lengthwise. Those of the 
liddle alone reach so for, those of the sides stop midway, 
’he eonsequunoe is that when a loaf of the aloe is cut at any cliw- 
iiicc whatever from the tnink, such distance varying from (» 
iches to one foot, all tho fibres have been cut at one and the 
ho same point. If wc now snppoac that it is this end that will 
0 first scraped, all the fibres will necessarily bo scoured at tlioir 
erminal point, wlieu the leaf is turned for a second sorapiu^^. 
»ut this was not tlio way in which they went to work former!}, 
'hey at f first placed tho loaf before the apparatus at its tcmiintil 
oint tlicn when throo-fourtliH were scraped, it w-as turned back 
gain to place tho talon lu foro the In this second 

po ration the longest fibres alone are retained at tho hook ; the 
thers aie carried away by the rapid rotation of the pulley, ai»(l 
re lost so that tho result of tho second operation will be tliat 
fter having scraped a talon oi 6 inches or 1 foot in length, it 
rill have spoilt at the sfime time a portion of the work tunicd 
ut by the first machine by taking away the fibres already e.\ 
ractod by it, because they were not long entwgli to bo secured in 
he hook. But in the new process ,bkave doscrlbod, tiiia defect i« 
emedied to a groat exteiiJ;J!o.r*d i,no chief Improvement in it is the 
Loing away with tho c.a^seAcfe. It is original in this way, ri:.., 
hat the tnlon of tho leaf is scraped before tho poiiU. The neroant* 

B considerably used in the. iniprove<l system ; its regulation, tlie 
lew form that has been given to it, tho new materials with which 
t is made, constitute as many improvements in the manner 
•f prc4sonting tho leaf of tho apparatus and contribute to increase 
fcs yield. 

It is goQorally admitted that tho loaves of aloes give an average 
ricld of 2 per cent, that is to say, not 21b. of fibre for lOOlbs. of 
eaves, but 2 tb. of fibre for 100 leaves. But since the recent Im 
irovements the same loaf gives a minimum yield of 3 per cent, or 
>ften more, without increased expenditure, but on the contrary 
vith infinitely less propelling power. Tho following Is tho result 
)f experiments made at ** Palmyra ” with the new apparatus 
Fimly . — Fifty loaves of average size, 4 feet long, weighing 
50 lbs., propuced lbs. 1*75 of dry fibres, or lbs. 3*50 per 100 loaves, 
>r tt» 3-12 per JOOlbs. 

Seoondly , — Five leaves of malgaoho aloes, 7 feet long, weighing 
24 lb., produced lb. 0*49, or lb. 9 80 per 100 loaves, or lb. 2 ‘OS 
[>or 100 lb. 

At Mount ** Choisy,” in tho apparatus of Mr, Cozotet, 25 leaves- 
5veiffhing42 lbs., produced lbs. 1*28 of dry fibre, or lbs. 6*12 pc{ 
100 leaves, or lbs. 3*05 per 100 lbs. The present average real! zor- 
by Mr. Cozotet with the new apparatus is 3^ to 3f lbs. per UK 
loaves. In other places they have realised up to 4*16 lbs. per 10( 
leaves on a vireek's average work. These figures are muob above 
those realized hitherto, since they represent an average of from 3 tt 
3iib8. of dry fibre per 100 leaves, whiUt with the old appara 
tuses the result was hardly 2 per cent. 

Dr. J. Forbes Boyle, Uhls work onUfcled Tho fibrois Jlatiti 
of India suitable for cordage, olotliing, aCd paper,” says ;-^ln 
Ayo-f'" (aloe), a native of America, has oecome so naturalized oi 
to appear to be indigenous in Africa, in India, and tho South o 
Spain. The Agave plants, to which the name of American aloe; 
is so frequently applied, resemble the true aloes in tholr sword 
shaped loaves with parallei veins, which however grow to * 
Bigantio sise-that U, from 8 to 10 foot in length-ln a dusted 
from the root with their margins usually armed with short thorn, 
and their points with a hard thorn. This makes these plants st 
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useful in tb» oomistuclialii^ ^nolosarts^iv ii»a to which 

they arc applied ia Italy fticlly/ tW plaate come to p«rfeo- 

tioa in about $ yeaiHi they do hot flotvor for S, ana aotnd' 

times perhaps not for 5|0 yaart, when they throw up a dowerdike 
stalk. It is the leayea of ^esa pUute which abound in dbret of 
creat length and of oonaidoi:hble strength. Being also tough and 
durable, they ans separated for the purpose of making string and 
rope found to be of great val^. The juloe which flows from 
them is sometimes substituted for soan. The fibres of these 
Agctm^'e converted Into oordage In Mexico, and this uoi'dage 
is oftc^w i In mines and on boaidship, 

Hambif&dt gives a deeortption of the bridge on the rivet ** Cham* 
bo ” at Quito ” about 181 feet long, the prinoipal ropes of whioh, 
about 4 inches in diameter, were made from aloe flbrea It is said 
that in the West Indies the Negroes make ropes, fishing nets, and 
hammocks out of the aloe fibres. The preparation ia as follows: 
— At first the longest leaves of the plant are out, and afterwards 
are scraped with an iron bar whioh li held by both hands until the 
whole of the juice and the pulp are removed, and there remains 
only the thread. Stedmaun says that the fibre ia like silk, and 
that ropes made from it are considered in England as good as any 
other, but that they rot more easily in water. 

In Portugal this fibre is called ** threads of Pita,” and is used 
for various purposes. In Spain it is called “ Pita,” and/ as the 
plant ia abundant in that country, it serves for making ropes of 
all sizes on a lai^e scale. 

According to Dr. Ihklfour, iu Sicily, the fibre iu called 
baroune,” and serves to inaku ropes and inats, and in South 
Atnsrioa the fibre of “ pita ” ia much used for making ropes of 
large sizes. 

The fibre and rope of j?ita are articles of commorc(» in the south 
of Spain. Mr. Roman do la Sagra recommends the introduction 
of some new speies from Goatemnla and Columbia, where they 
are known as “ Cabulla ” and “ Coraiza. ” These are Hpeciea of 
“ fourcroya ” wliich produce excellent fibres, 'rixo “ fourcroya 
gigantea ” is common at St. Helena, and Ima l)ocn introduced into 
Madras. 'J’ho i.sland of Madeira sent fibres of “ pita ” to tl»o 
Exhibition of 18ol. Mexico also sent thread aixd iiapcr made 
from tho American aloe. 

The name of “pita” seems to have been given also to similar 
fibro.s obtained from Bromelia and Yucca. Dr. Hamilton says that 
this fibre weighs less than hemp by oi*?-Hixth. He considers it 
more resisting and durable than hemp and prefers it for cabJe.s, 
fisliing nets, &c,, on account of its resistance to dattip. luan ex- 
pi'rimont made on board her Majesty’s Ship Portland, a log line 
HOU feet in length and made of fihro of “ pita ” slirank t 
only, whilst a hemp line of the same length slirank *21 feet. B. 
sides, the contraction of the “pita” ceased on tho third daj', 
whilst that of the hemp rope continued to shrink. 

Labillardhjre relates that at Ainboyna the aborigines obtained 
from tho hybrid aloe, commonly called A{ja\'(’ bieijmra, a long 
and handsome fibre equal to that of our best hemp. The aloe 
grows well iu the north of Africa, and tlie French, since their 
occupation of Algeria, pay great attention to It. The rcanli of 
some experiments made in I’aris shows that the aloe rope from 
Algeria will bear a weight of 2,000 kilogrammes (about 4,180Ib. ), 
whilst Manilla hemp of the same thickness wdll not boar more 
than 400 kilogrammes. At Toulon fibres w'ere steeped iu soa water 
fur six mouths, after which the aloe bore a weight of lbs. Cl, 8 10, 
whilst hemp only bore 2,538, leaving a dillercuee of lbs. 1,27‘2 iu 
favor ot the former. * I..astlyj according to experiments made by 
Mr. Hornsby and reported to *1Ki»aJ5ociaty of Agriculture of India, 
aloe ropes have always been found not only on account of 

their resistance, but also on account of durability, to ropes of 
other kinds, such as jute, Manilla hemp, abaca, 9io. 
The chapter ends with these almost prophetic words : — 

“ Tho fibre is sufficiently good to furnish an article of oommt i « 
of the first order, and is aestined to accxuire in the future a ffn- 
aiderable value, especially since the prejudice against wliiti^- 
cordage seems to bo disappearing. It is to be hoped that imxmitaut 
C.xperiinents will bo undertaken to ascertain what aie the best 
coriditiojis in which the loaf should be cut, and also whether it is 
not poHsiblc t»> extract tljo fibre by meobuuical im'ans. < 'are should 
also be taken, W'hen preXMring the ropes, not tt) cut the fibres 
when turning them ; this is a delicate o])eiutiou whicli si'.ould be 
entrusted to xirofosaionul ropo- makers. I 

“ Tho aloe grows where nothing else will grow , without cultiva- ' 
tion, without expense. No injury w hatever can l)o done to it 
either by drought, inundations, cychmes, or any of the muumor- 
able evils which often pr<'jndicially all'cot tlie cultivation of 
ordinary crops.” , 

As already explained above, the aloe produces at prc'. <‘Mt ii, i 
fibre, an average of about 8 percent of its weight, w liil.f c. kIi t!u I 
old apparatus 2 per cent was hardly realised. '• hc5 librc oi ul(>e» 
l»acked in bales was sold some time back in the liondon market at 
an average price of from £30 to £32 per ton, but recent .accounts 
show sales at £38 and £40, or an advance in price of £8 to £10 
per ton. Those figures prove groat stability in the price of the 
article, and arc exjuainod ny tho following extract from Dr. Forbes 
Roylc’s work already mentioned above ; — 

“It has often been said that the only means of knowing the 
valu - c' /fibre or of any other produce is the price which it icalises 
This ifl y^ry true as regards known aiticlus, but, if a 
new produce bo sent to a market, few persons will buy it, because 
it requires new machines. 1 have boon tedd that many ycais must 
elapse liefore a new article con draw the attention of purchasers ; 
this is likely, for it ia one of the laws of commerce.” 

As regards planting, much need not be said. Tlic aloe may be 
planted iu all seasons, and from saplings of one year, or two, or 
oven throe years old. It Is beat however to plant from seed. The 
older tho aloes are when transplanted, tho sooner the stem is 
formed. Aloes planted from seed or from saplings of the first 


year 'five yekts to attain their full devdlopment, whilst, if 
transplanted at a height of Irom 18 .to inohe«i they are fully 
developed In three years. 

In the Mauritius may bo seen growing spontaneously the foUow’- 
ing species of aloes : — 

(1) t* Agave Americana ” (American or blue aloes), 

(2) ** Agave Augustifolia ” (aloes with small leaves), 

(8) ** Fourcroya Gigantea ” (green aloes), 

(4) “ Fourcroya Gigantea, Var ” (cabbage or Malgaohe aloes)* 
The species known in the Mauritius as green aloe came originally 
from South America and the Antilles. 


RUST AND MILDEW. 


Rkad tho following letter from W. WiLftoi^, M.A., Director ol 
Revenue Sottlemont and AgricuUnre, Madras, to tlic Secretary 
to Government, Revenue Department, dated f>bh May 188,3, 
No. 540. 

I have the honor to submit, for the consideration of Oovciinnfajt, 
remarks on ru.^t and mildew le 
*' Letter No. 570, dated Cth celv<'d from tlm AgiioiilturalRcpoti:- 

April 188,3. cr*:tiidMr. Benson, f Spcci.al Aa 

+ liOtter No. 192*85, datotl siatant to the Collector of tho 

20th April 1883, in origi* Nilgiris, to whom and to Mr. Co.x, 

ual, to be returned. Deputy Director of Revenue Settle* 

mont, G. O., No. 327, dated otii 
March 1883, was referred for report. 

2. Messrs. Benson and Cox sooiii to have tbougiit the scope of 
the inquiry’' confined to wheat, but I do not understand thi,s to have 
been the intention of tho Government of India. Wheat is grown 
but to a small e.xtent in this JVesidcncy, and the coinmon cereals of 
the country would, it is beiiovod, bo found to bo quite as subject 
to attack by rust when the conditions arc favourable os W'heat is. 

Mr. Cox Inis sent no report as owing 
Wheat. to wheat not being grown in tho part 

of the country whore ho is now Avork- 
Acres. ing, ho Innl no opiX)i*tunity of learn- 
0,029 ing anything about “wheat mildew.” 

“ “““ 'Pile area of wheat in this Presidency 
according to tho returns for tho 
.‘l,8“'r) latest availfil)lc year, 1881 82, was 
3,()b0 only neres 27,758 distributed among 
2,8J2 twelve districts as marginally noted. 
l,0SU Mii'ibnil wuH grown on 2,847 acroH 
1,,502 ill cdglit districts, but in only four of 
them Bellary, tiodfivarl, Salem and 
IvintoH -were wlu at and mustard 
in the same district : tluie iu 
m- johirmation as to whether they 

w t ri gi own iu th<^ tWiine fields, aiid 

Total ... 27,758 mi i nJ(»rnuition au far as inquiiy lias 

gone as to \\ het her, when rust attacks 

JIu-iturd, corealH, the attack is worse when 

mu.stard i« grown in the same fields. 
The barberry is not found in the 
plains, but General Morgan, whose 
note on the subject is enclosed in 
Mr. Benson’s report, scouts the idea 
that rust in Nilgiri wheat has any 
connexion witli the barberry, several 
\iirioticw of which aro ver^ connuou 
on the hills and in the xminmlintc 
vicinity of fields the wheat on wi)i**h 

IB tree from rust. This alone avouM 

Total ... 2,847 not disprove the oonin'xiou, con- 

t<judeJ for by Mr. Carrutlicra, 

for tho necessary conditions for the 
germination of the spores may not havo been present in tlm 
instances referred to. Tho conditions neoesaary to rust on tin* 
Nilgiris, as desciibcd by Mr. Benson and General Morgaii, are 
similar to those under which it appears in England — ^continued 
damp and moisture ; “ the only check to rust,’’ Mr. Carruthors 
says, “ is a bright sun and a warm dry atmosphere.” 

3. The Agricultural Reporter on the otb^ r hand states bis 
experience in India to be tliat rnstaud other fungoid diseases are 
invariably the rc.suit of a suddfii droaejld following a fine growing 
season, and that the best cure is the “ restoration of tho conditions 
of luxuriant growtli,” in other words, a good downpour of rain 
joiificial irrigation freely applied. This is altogether oppyf’^'il t 
the \iews of Mr. Cttmitljors, ucconiiiig to which rust is quite dm 
mant in drought, and is possible only when tho fungoid spores c in 
obtain a sufficient supply of moisture to enable them to germinate. 

4. As a preventive, General Morgan suggeste the saturation of 
the seeds for four-and-twenty hours before sowing in a solution of 
tlm sulphate of iron : Mr. Robertson states that saturation in a 
solution of tho sulphate of copper has prevented “ smut” at the 
farm, but has bad no effect in preventing “ rust” 

5. I have in conclusion to make the following general re 
marks r—Oii the supposition that tho conditions favorable to rust 
are In India similar to those described by Mr, Carmthers for 
England, viz., a continuance of cold damp weather, it would 
appear that the crops in this Presidency ciui but seldom suircr 
seriously from it. “ A few bright sunny days arrest the progress 
of the fungus, and vigorous plants oveicome the attack without any 
real injury.” Wo arc ne#er boro very long without ‘* bright 
sunny days,” and the only crops that on d j>nuri considerations 
might be expected to be attacked with rust aro those whioh arc 
sown after the first burst of the S, W. Monsoon, and they would 
suffer seriously only If tlie monsoou were uuusttftUy protrftoticdi knd 


Districts. 

Area. 


Acres, 

Kiirnool 

. . (;,f>29 

N cl lore 

. . 3,999 

Kristn i 

, . 3,S7.‘* 

Nilgiris 

... .‘I,8*u5 

Belfary 

.. 3,()()0 

Coimbatore 

. 2,8J2 

Anantapur 

, . 1,080 

< 'mldapali 

1,502 

Sal* *01 

157 

Mii'lui iV 

lib 

N"» 111 An ot 

. . 2 . 

< uxlavari 



Districts. 

Area. 

Acre.s. 

Ganjam ... 

983 

Bellary 

. . . 702 

Godavari 

... .578 

South AreoL 

. . . 230 

Salem 

... 109 

Kistiia 

29 

Vizagajiatam 

... 23 

Malabar 

7 
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unrelieved by frequent intervals of bright eunny days, an event 
ivhioU we have not often to deplore^ 


EnOLO«T7EES. 


Letter from W. K. Roiikrt$ok, Ebo., M.R. A.C., Agricultural Re- 
porter to the Oovernment of Madras, to the Director of Re- 
venue Settlement and Agriculture, Madras, No. 570, dated 
Saldapct, 6th April 1883. 

1 have the honor to reply to paragn^h 2 of the Governmont of 
India’s Circular, No. 11-A of the IPth February last. 

2. Wheat is grown on a very limited area of land in this Presi- 
dency. Our cropped area varies from 22 to 25 million acres, yet 
W6 seldom, in any single year, have more than 30,000 acres under 
wheat. The variety of wheat generally grown la spelt Tritioum 
spdia^ the husk of which adheres to the grain. Ordinary wheat, 
sativa^ U grown on a very small scale. The wheat is pro- 
duced chiefly in Kumool, Caddapah, Kistna, Coimbatore, and the 
KUgiHs. 

5. Mustard is almost unknown as a flold crop in South India. 
It is grown on a small scale in Oanjara, Godavari, Nellore, aud 
the Nilgiri districts. Except in the iast-mentionod districts, I am 
aware of no place in South India where mustard and wheat are 
likely to be grown on the same land, lu England, light wheat- 
soils, in some localities, are occasionally cropped by a catch crop 
of mustard, which is either cut aud used as fodder, or is eaten on 
the land by sheep. 

4. According to my experience in South India “ mildew, ” 
Pnvcvtia gramhiiSt is not nearly so prevalent as “ rust,** Trico- 
iHtsig vtihi'gn-veTa ; though It appears to be generally admitted that 
the two parasites take their origin from the same spores. Tlio 
majority of our uuirrigated crops, and it is those that are moat 
liable to be attacked by paraaitie disease, are very short-lived, 
usually maturing in about 4 i months from sood-time, and probably 
this is the reason why tho disease seldom passes beyond the 
** rust” stage when attacking these crops. 

6. My cxperieuce is that these parasitic disoasos usually show 
thomaelvQS when a fine growing season is saddeuly stopped aud 
followed by a drought. A sudden chock in luxuriant vegetable growth 
is almost invariably followed by an attack of the f ungoid dlaeaso — 

rust.’* 1 have found at such times that a good shower of rain has 
restored luxuriant growth, and enabled the plant to throw off the 
disease ; and 1 have seen tho same result produced when the soil 
has, at such times, been freely irrigated, f bclicive that when 
the. plant Is attacked, when young, tho host moans to take to 
oombat tho disease will be those which restore or secure luxuriant 
growth. 

6. We liave snooessfully, at Saldapet, kept in ebook the fungoid 
diseasoa known generally os ** smut” ny dressing all the soed-corn 
with a solution of sulphate of copper ; but this droHsing has had no 
effect in preventing “ rust,” 


Letter from R. S. BR?r.soN, Esq., Special Assistant Colloetor in 
charge, to tho Director of Revenue, Settlement, aud Agricul- 
ture, Madras, No. 192-86, dated Ootaoamniid, 20th April 1883. 

I have the honor to report the result of inquiries made by mo 
regarding rust and mildew in wheat iu this dietrict as required by 
your endorsement, No. 377, dated 28th ultimo, on G. O., No. 327, 
dated 5th ultimo. 

2. I append a momorandum on tho subject kindly supplied to 
me by General Morgan who xicrhapa knows more about agriculture 
than any other gontlemau on the 11 ills. 

3. lie thinks rust is not comtuou here or in tho plains, but says 
that it is soinotimcs found where the soil is damj) and stiff, and if 
tho weather is wet and cloudy. Ho considers that neither mus- 
tard nor tho wild barberry have anything to do with the disease. 
Ho says it may bo prevented by pickling the seod-graiu iu a solu- 
tion of sulphate of iron, a remedy found offeetual also in the case 
of coffee-leaf disease ; and adds (in opposition to Afr. Carruthers) 
that it is more common w ith some kinds of w'heat than with 
others. 

4. According to inquiries made from native cultivators it seems 
that- 

(1) Damp weather and damp soils are conditions precedent 

to rust in every case ana that the disease is much more 
common than General Morgan believes. They call it 
“ Sarvamari noyl.” 

(2) Rust has not been observed to be more common in wlieat 

grown near Mustard or the Barberry, of which latter 
two kiutls are very oonjmon on the Hills — («) the 
Jia/'bnrig LtHchauiyUi or NiJgiri holly which grows on tho 
edges of the evergreen sholans, and {h) Bevbcris Aslatica, 
very common all over the disbict in the neighbourhood 
of cultivation. 

(3) The affected ^ain is covered with a grey ash-like ap- 
peoranoe, and when squeezed, is said to leave on tlio band 
a gummy white deposit “ like tho blood of worms.** 

(4) Home say that the ashes of cow-dung sprinkled over tho 

f rain is said to be efficacious iu checkmg disease ; others, 
owever, know of no remedy. 

6. I regret, owing to tho receipt of your reminder on the 10th 
Instant or clays after receipt of the original order, 1 have not been 
able to make more extensive or satisfactory inquiries into this 
somewhat abstruse subject. 


Memorandum from Mnjor-Generab R. H. Moeoan, Ootacamuud, 
4th AprU 1883. 

1. Some kinds of wheat rust more than others. 

2. To prevent rust, pickle the wheat seed for 24 hours before 
sowing'; one oltbe best pickles is a sulphate ol iron solution, 


3. The cause of rust is generally m undroined stiff clay soil, 
coupled with damp and cloudy weather# 

4. ^'here is but little rust In wheat on these hills or in the low 
country oe far as I have aeen# 

5. 1 ehould say, so far as my experience goes, that mustard has 
no more to do with rust thmi has &e barberry, 

6. Rust is not only in the straw but in the grain : honoe the 
neoessity of soaking tho grain ina strong pickle. 

7. The coffee-leaf disease has also b«5n propagated by seed. Tho 
only to way to destroy the fungus is to soak the seed in^ jsickle. 

8. Barl>erry bushes are very oomtnon in the vioini^^i^BurgluT 
flelds, but I have not notloed rust in Hie wheat. v* ^ 


SELECTIONS. 


AOlilCULTUBAL SCHOOLS IN THE WESTERN 
TROPICS. 

T he consideration wo have of late given to the enoouragemnnt 
of now industries in the colony 1^, iu a measure, been tho 
means of directing our attention to tho neoessity of establishing a 
School of Agriculture. There is little good in telling oven tho 
more intelligent of tho small landowners aud labourers that they 
can, by cultivating the many and various products this colony is 
blessed with, make for themselves and their children, not only an 
easy livelihood, but an ever-increasing source of wealth and corn 
fort. The fruits they know and understand, which grow, wo may 
say spontaneously, requiring but little caro and attention, tin y 
will, no doubt — a suitalde market offering — oultivato and attend to 
iu the manner their forefathers did before them. But we all 
know what on unsatisfactory system this has been. No care taken 
iu the collection of plants, no attempt made, by grafting or other 
wise, to improve those already kpown to all, and no trial given to 
new varieties. As were the fruits of Britisli Guiana — with tho 
exception of a few [ila^ts got from India, Jamaica, and Trinidad, 
by the proprietors of one or two sugar estates — so arc they still, 
and with this serious diawback — the natural deterioration due to 
old aud worn out trees, and continuously planting from the sainc 
class of seeds. The consequence is, our oranges are stilngy, our 
limes are reduced to a size not much bigger than a walnut, aud 
othor plants have dogeueratod in like proportions. In fact, it is 
the unanimous verdict of all old colonists tliat none of the fruits ut 
the colony have oue-half of the cxceJlonce they possessed iu thoir 
younger days. Tho reason for this Is not far to seek. ’J’lir 
cultivators, few though these be, know nothing of the good rcsulti? 
to be obtained from grafting or from change ofsoed, and have at; 
cordiugly been satisfied to go along in the old grooves. 

An ounce of example is worth many pounds of precept, and foi - 
tuutttoly for the colony anti its future well-being, that example can 
now be obtained. Iu the Botanical Gardens, under the a.blo ml 
ministration of Mr. J oilman and his co-ad ju tor, Mr. AVaby, colonists 
have an opportunity afforded them of witnessing the reaultH that 
can be procured from scientific cultivation. The difficulty that 
moseuts itself to our mind, however, is that due advantage will not 
bo taken of the opportunitios thf*^tff'orded them, by farmers and 
small landowners, who .uioukrmore particularly benefit from tlie 
study of tho work in tho gardens. It is hard to move thorn off the 
beatou track, and we fear tho gardens to them will only be a name. 
Wore a School of Agricultuie associated with them this would not 
long remain so. Our creoles, no matter of what colour or race, ai c 
not wanting in’ cutoaessor adaptability ; and iiarcnts, aware of the 
good they would derive from their children attending such a school 
as that iudicatod, would, we fool certain, gladly send their larger 
boys there. Tlie example which would be set them of continuom 
industry, and the knowledge they w'ould obtain of plant life — its 
conditions and proper mode of treatment — could not but have 
the very best effect on the agriculture of the colony. That 
tills is true has alreoily been shown by tho advancement whicli 
has, within the last few years, been made by several of the village.s 
in cane cultivation. The fields cultivated there are, iu tho great 
majority of instances, quite os well tilled and maintaiuod — tin* 
item of manure only excepted — as any on the best sugar estates, and 
the roturn per acre has been ^od accordingly. Here wo have a 
notable iustauco of the force of example, aud it Is but a natural 
deduction to odd that, given a like pattern, like results would follow 
iu other directions. 

The Botanical Gardens are being, presumably, formed for tlie 
agricultural development of the colony, aud for its ultimate benefit. 
Before they are completed three or four hundred thousand dollars will 
have been expended on them, and frpm what we have seen we have 
no doubt that amount will have been spent judiciously. But when we 
consider tho intelligence of the vast majority of the taxpayers who 
have contributed unmurmuringly to this large outlay, wo are in- 
dined to ask out bono ? Only a few hundred of the inhabitants are 
intelligent enough to take advantage of lessons being taught them, 
or to appreciate tho results to be derived from them. Af Ihout an 
Agricultural School iu connection with ^e gardens, the cJluny, 
tu^en as a whole, will for many many years to come derive no 
recompense from the expenditure. But given the school — the 
pupils, we maintain, would shortly be forthcoming — their benefits 
would be open to all, and the lessons they are meant to teach would 
be, in a few years* time, spi ead through the length and breadth of 
the colony. Large reduoUons have tnis year been made in the 
estimates for education, and this beoikuse the Governor and mem- 
bers of the Cumbinod Court oonsldared there was do adequate 
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iTMoli being obtained for the money expended. In this we have 
no doubt they were right. In a purely agricultural colony such ns 
tbia by we want the children to grow up to be useful membors of 
the oomnmnity, and this b the eud that should be aimed at in their 
narly training. Our children must be taught that all cannot be 
^‘pwaohers, teachers, or stump orators.” Agriculture is our solo 
mmtenanoe, and the teaching given to the children should be 
such as would ooutributo to its advancement. The establishinent 
of an Agricultural School would gradually Jmve the way to this 
desirable eud, and to uo bettor purpose could a portion of the 
savings which has boon eifected iu our educational system bo do- 
voted, than in founding a public school for iustruotlon iu purely 
A^onltnral affairs. 

The thousands of people who vbited the Botanic Gardens yester- 
day afternoon were struck with the vast improvement which has 
lately^been effected in their appearance, and the more intelligout 
amongst them were keenly alive to the value of work which iiad 
been, and was being, done ; andsliowod an eager inquisitiveness as 
to the names and nature of the various plants. The warm interest 
they took in these simpl;y shows that the plan we urged a few 
months ago, of eitablishibg an Agrioultural School iu conuoction 
with the Garden, would bo a perfect success ; and its benefits would 
be highly appreciated by the bottor-to-do portion of the working 
ohuses. In many of the purely agricultural dependoncios of the 
British Crovm, these schools are already finooeMafully established, 
and we can see no reason why, if the Idea was properly takou up 
by the Government, a like sncoeis should not attend their establish- 
ment here. In Jamaica, for instance, quoting from Mr. Morris’s 
report, referred to last week, although an actual School of Agri- 
culture has not boon establbhed, still a system of employing 
cadets, and apprentices, under the trained managers and superin- 
tendents of the Government plantations has been begun, and with 
the happiest results. He reports that the cadets, who are received 
without salary for the purpose of being taught the details of the 
cinchona cultivation, and with the view of fitting tliem either to 
open plantations on their own account, or to act as managers of 
cinchona plautations, are devoting themselves with zeal ami 
energy to their work, and taking a keen mterest iu all that con- 
cerns the value and management of labor ; details of nursery work ; 
the miuutifie of planting; and the various methods adopted for success- 
fully harvesting cinchona bark. The knowledge and experience thus 
gained will doubtloss prove of great service to them iu after-life, 
and I look forward to a groat iiupotus being given to cinchona 
planting by tho introduction of men of capital and education, 
who intend to devote themselves to this important in- 
dustry.” 

Mr. Morris is quite aware of the fact tliat the plantations in 
Jamaica arc being worked for the future liencfit of the island, and 
he knows full well that tho Icshoum he is striving to touch by 
lectures and pamphlets, will bo still more effectually taught by tlic 
practical ti’aiuing of the young. Hence the encouragement he 
nolds out to the sons of men of some capital to attend at tho 
plantations and learn the details of thoir working. But ha does 
not restrict himself to cadets only. JIo is quite u'ell awaro that 
skilled guides also require the assistance of skilled laborers, and ho 
has accordingly engaged a number of apprentices “ in order to 
train the better class of native workmen in the details of mirsory 
and propagating work connected with ciuehoiia cultivation, where 
they undergo a systematic course, BO as to fit them iu duo time to 
take charge of nurseries or act as foremen on private plantations. 

* The tyuK^rimeut, so far, has worked satisfactorily. The ap- 
proutioefr^' tho first three inontlis receive only a nominal rate 
of pay, wliieirii nvevcr is gradually increased as they become 
more eihoieut. When applications are received for men to take 
charge of nurseries on private plantations, tho best of theso ar 
reoWmeuded.” Such is tho system Mr, ^^()rri 9 is pursuing in 
Jamaica, an<l who can doubt that it will be highly bencfiohil to 
the colony, as well as to tlio large class of young men it is specially 
designed to benefit, and who have been without the means of 
lucrative employment, 

If an Agricultural School is ever to be started in the colony, now 
is the time to commence it. A large portion of the Botanic Gardena 
is still unreclaimed, and the lessons taught to students ihero now 
are much more valuable than these would bo wlicn the gardens are 
completed, and Initiatory work finished, Tho cultivation of the 
Bmaller industries which the gardens arc specially designed to 
encourage must first be under Meu on land iu luiich tho same 
oonditiou, ids., uiidralned and abandoned, To put those in a 
fit state for the reception of young plants must be important 
work, requiring special knowledge, and that could n6^er 
bo better expLalneu than by the practical Illustrations tho 
boys or others would now rooeivo at the hands of Mr. Jenman. 
In Cau^a, Australia, some parts of India, Ceylon, &c., these schools 
under thoroughly practical trainers are doing a great deal of good. 
It seems ratiior an anomaly here, when compared with other 
colonies, that the only section of tho community being deliberately 
trained to agricultural pursuits are those jineniles who qualify 
themselvoB by some grave offence against the law for a lengthened 
period of confinement and teaching at tho industrial school at 
Ondemseming. In some respects, therefore, the lot of those is 
preferable to tho law-abiding boys who do nothing but play 
marbles, or fly kites until they reach man’s estates. This subject 
is an important one, and well worthy the careful consideration of 
Hi parties,— ifoyo/ Gazette, British Guiana. 

DR AETKEN ON TURNIP lilANUKES. 


D r AlTKSN, who had attended the meeting at tho 
request of the Galawator olub, delivered a looturo on of 
Tomip Manures. " It was now 120 years since Dawson, of 


Frogden, introduced the turnip to thh country, and its cultiva- 
tion had been rapidly developed, Among Us ttdvwjtagos were 
tliat, when once grown, It could be stored, and afforded an 
independent food lor cattle ; it enabled tho land to bo much 
bettor cleaned ; and it obviated what was a very ruinoiiH kind of 
agriculture, bare fallow. The turnip crop had, however, its dis 
aovantagos also, and these wore being experionood more now 
than in the early period of its history even long after tiio 
turnips were sown, there was still ' a cousidcrable fallow 
break, which only few lauds could stand, as it had the effect 
of decreasing the organic matter in the soil, and that in an 
important <;onstituont. It was also a very expensive crop, even 
though useful for succeeding crops of cereals, and it wtw hoooming 
year after year more liable to attack from disease. Timdns wmro 
not BO much needed as formerly : they were too much gro^vn 
nowadays, and in many oases on land which was better suited for 
liasture. BtlU they were a very importimt esculent, and would 
continue to bo so. The qiiostiou they had to consider was -What 
is the best kiud of manure for turnips ? Although we had grown 
turnips for upwards of 100 years, tho fact that we wore still 
asking that questian showed that there were conditions to he 
fulfilled which made it very difficult to answer. It was a wide 
subject, and wo were far from having anything like a definite 
idea of a special manure for a certain crop, a groat deal depend- 
ing on the soil and climati*, by which the character of tlio 
inanure was detormiued. It was thought that if tho crop were 
analyzed, and its coustitunnts ti.secM'tftined, they would thon arrive 
at the best manure tor tuinipH ; hut that was n most erro- 
neous idea. If they analy/ed the turnip ash, it would givi* a 
great deal of sulphuric acid, an extraoidiuary amount ot potash, 
much nitrogen, and comparatively little phosphoiic acid. The 
plant assimilated most easily that which there was an almnibiuco 
of, but what was wanted was to euable it to take up that 
which it had most difficulty in doing. He found manures 
being put forward in tlio inm kct for turni|)s, whose groat recom- 
inondation was that tliey contained a largo amount of sulphuric 
acid. That was a case iu point, where mauufactuiors weio 
working on a wrong principle, and were putting into the manure 
that which the plant required least. To grow tnruips properly 
they must, in the first place, have euitahlc laud, which should 
be tree, porou.n, warm, deep, and strong— not still’, and the 
mtuatiou should not be too steep. They hatl next to consider 
the availalde. noini'jhmout in the soil, which would depend on 
the manner in wliich it had been cultivated and manured. 1 *^ 111 - 
ynrd mainuc was very ricli in potaali, and poor in phosphorua 
and nitrogen ; while bones were rich in phosjilmte.s, poor in 
nitiogcn, and contained almost no potash. In the cafio of turnips 
on laud to which farm-yard niauuro was applied, the probability 
waa that no potasli would be required, os there was plenty iu 
the Tuunniv- ; but if Ikiucs were being used, the addition of potash 
would iu all probability iuorcaae the crop. The syslem of culti- 
vating tho turnip was very severe on the young plant. Tho 
floml was sown so thick that it had to struggle with its uoiglibour 
for existmieo ; and in the mi^cess of thinning and hoeing, its 
roots were further iiitcrferou with, the only roots left iu umUs- 
tur'ned possession of their original gruiuuf being tliosv' wlilcli 
luul grown straight ilown into the soil, Tle-y had next t(» con- 
sider the kind of tillage, and they must not apply manures 
if they were oa.sily washed away. Turriiiis grow for a porioil 

of six or night mouths, so that they must he guided 

by the consideration that they may apply maiiurc.s which will 
talus sonic time to disBolvc, but which the ])lauts arc sure to 
get later on. I’h<*y had learned a good deal about turnips tii rough 
the^ cixporiniouts carried on under the Highl-and and Agricultural 
.Society, PiiOHjihoric acid iu some form was moat oasnutial. It 
was the coustiluent whoso want was first felt in the ground, for 
almost all tlm other crops of the farm carried off’ pljo.‘<i)liate8 
largely, leaving very little behind for the turnip. Altlioiigh 

there was great diversity of opinion as to the best form of 

phospiiates to apply, dissolved phosphates were, as a rule, quickest 
and surest ; but as the turnip took a long time to grow, it 
was able to make use of insoluble phoaphates better than other 
plants of quicker growth, and certain kinds of land were 
specially suited for those pUosplmtoa. Moorland, or laud rich in 
organic matter, possessed tue conditions for dissolving phosphates, 
and on such lamia iiiftoluble pho.aphatea were found very beue 
ficial to the turnip crop. On clay land, on the other hand, 
insoluble phospiiates had proved a failure, and superphosphate 
was thcro required. One peculiarity brought out )>y the iJigh- 
land Society’s experiments was that superphosphate produced 
a larger, cvenvr, and riper crop than insoluble jdiospliates. 
Tlio insoluble phosphates supplied in the market varied so much 
that one conlu never he sure <)[ getting the best kind, but 
with superphosphate there was greater socurity. All kinds of tho 
latter were of equal value to the farmer, no matter what their 
source might have been. Nitrogen also existed in several forms, 
but the most soluble was nitrate of soda, which was a rich and 
powerful manure. It required to bo used with great cautiou, being 
cosily lost, aud it was wasteful to apply it before the plants woro 
present to receive it. There ware other nitrogoiious manures, how- 
ever, which could bo applied as soon as desired, such os bones, 
which took a long time to decompose. Dried blood was anothew 
form of nitrogenous manure which wob vei y rich, and it would lie 
for a month of two before being useful to tin; plant, Tutting iu a 
slowly dissolving manure along with the seed, meant that tho plant 
would not get It until it had arrived at a oeitaiii stage of maturity, 
but it was necessary to apply also some more quickly-acting mauuro 
such aafnitrate of soda. Potash, wlion applied to turnips alon<^ with 
farmyard manure, so far from liaving done the crop good, had 

actually done it harm ; but when applied with bone.s it did g^Kid. 

He was therefore in favour of withholding potaeli from tho turnip 
roauttre, and applying it for the cereal eropQ Aft^r tUo I'oot crop 
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IS grouinl. All kiuds of compost wore oxcoUeut proparationi 
tor tne turnip, not »u much for the nakc of the actual food which the 
turnip I'oouircd, but bccautic they proparud tlic land for the delloatc 
roow of the plant, 3’here wa« not much doubt that a good crop of 
tumipfl could ho grown from fannyard manure ; hut a more reason^ 
able fpiestiou to a«k was if such a valuable manure wa« used to the 
tanner fl best advantage fu applyiog U to tumipa ? Perhaps tho 
best way of ccHuiornizing farmyard manure was to put tt first on 
gri^, so that its valunido nitrogeimus eoustituents might not be 
lost, ttua thou to spi'fiad on tho* fallow. Feeding stook on the land 
was, periiaps, the most economical and thorough method of treating 
the loinl, 80 as to improve its iieart and texture, but some might 
think It rather slow. In concluding, Dr. Aitkeu said tho average 
tujnip manure contained 20 per cent of soluble superphosphate, 10 
per cent insoluble, 3 per cent ammonia, and, perliai)s, potash also. 
1 he farmer could, however, determine his special wants by a very 
simple experiment, Having asoertalnod the relative need of his 
soil tor phosphates, ammonia, and potash respectively, he could 
easily BatiBfy himself iu what form each of those thico const ituonts 
was m^t advantageously applied. He intended this year carrying 
on a sot of experiments as before, but with a sovon-plot instead of a 
nve'plot test. Plot No, 1 wdll be manured with phosphates ; No, 2, 
phosphates and potash ; No. .3, phosphates, potash, and ammonia j 
4, ammoma and potash; No. 5, ammonia only; No. 6, phosphates 
and ammonia ; and No. 7 will got nothing. He had prepared 
schedules with iustruetious, and he would bo glad to supply thorn 
to any one who would be willing to make the experiment, which 
could be done at almost no cost. He thought tho Galawator Club 
should make a fresh start iu that direction. 


CULTIVATION OF THE POPPY IN KOUMELIA. 

H M. •ONSUL atSalonioa mentions in his lost report that there 
^ are few industries in Kuropoau Turkey, certainly none in 
Roumolia, that have been so sucoeasfullv iutroducod and prose- 
cuted as the cultivation of the poppy. The first attempt to grow 
the plant in the movinoe of Roumelia was made about seventeen 
years ago, by a Turkish fanner at Istip, w-lth a handful of the 
poppy seed, which he had brought from Kara-hissar, in Asia 
Minor ; the experiment proved a complete success, and was re- 
newed on a larger scale iu the following year, 1366, since which 
the production of opium hais annually increased and flourished 
iu latlp, and the adjoining districts of Radovitz, Kotchan, 
Stroumnitza, Tikviah, and Kinprulu-Velea. The Roumeliaii 
opium, especially that produced in the district of Istip, is very 
pure, and contains about 11 per cent of morphia, while that of 
Smynm coutaius scarcely 9 per cent, and is considered equal to 
the Malatia produce. In the year 1882, the production of tho 
province amounted to about 135,OOOIbs. of ojiium and 5,600,000lbs. 
of poppy seed, most of tho drug being exi)orted to England, and 
al>out 4,000,0()01bs. of the seed being exported from Suloiiica 
chiefly to Germany and France. The Turkish Government, with a 
view to encourage the development of this industry, remits the 
tithes on opium and poppy seed for one year, in the case of lainls 
that are sown for the first time with poppy seed, and distributes 
in the Ojgricultural districts printed instruction on the process of 
cultivating the poppy, and extracting and preparing the drug 
from the juice. It appears from these instructions that the 
kkiu^k-kush, or poppy seed, is sown from the month of September 
up to March, in localities where there is no hoar frost iu spring 
autumn but iu places where there is hoar frost, tho seed must be 
sown iu the month of Seldom ber, aud iu the spring, after tho 
chilly weather is uassed. The soil seleoted is generally light, rich, 
and yielding ; if the seed is sown in cold, clayey soil, or iu damp 
localities, the yield will be small, and tiio opium of an inferior 
quality. The ground is always well manured, aiul experience 
has proved that if a field which has just yielded a crop of oj)ium 
be immediately^ sown with wheat, the crop resulting from this 
lost sowing will be remarkably good. Tho soil of a field to be 
sown with poppy seed Is ploughed two or three times, and 
well broken up. The seed is then scattered about with the hand ; 
after this, tho soil is again thoroughly stirred up and mixed 
by a rake, or a row of bushes bound on to the back of a harrow. 
As soon as tho young poppy plants begin to appear above the 
surface of the soil, and to boar three or four loaves, in places 
where they ai’e too close together they are taken up, and planted 
again in such a manner as to have a spaoe of a span between 
each plant, and tho soil hood two or tlu'eo times to remove 
any weeds that may appear. Opium being a substance which is 
extracted from the poas or outer shells of the poppies, os soon 
as these pods become green iu colour, und luave reached their 
full growth, the green hue chaugi^s to yellow. A few days 
before this change of colour takes place, there forms over the 
pods a thin watery film of a light green hue ; this film is called 
cougah If it be wiped away with tlie finger Its place still 
remains visible, and if at this time the pod be sqneezeu between 
the finger and thumb, it becomes so far strengtlieiiud that it 
cannot be easily cruslicd. It is at this time that tlio juice 
which forms the opium is gathered. In order to gather Ihe juice 
or paste, an incision is mmlo in the pod, beglnniug from tlie 
ndddlo and going round the edges, at tho aaiiie time leaving 
a space of awut a fingeFs breadth, with a knife made expressly 
for the purpose, being small and sharp-pointed. Immediately 
this out is made, there appears a white milky fiuid of a bitter 
taste. This fiuid gradually increases iu ccasutcncy,, and its 
colour becomes darker, until, in twenty-four hours, it is coffee- 
coloured, and as thick os paste. This is scraped off with the 
edge of a somewhat large and blunt knife, and put into a 
poppy leal, and this is done until about twenty or thirty drachms 
Hi ppium tovo \mu ooUtotod vn one leafi m edges ol which , 


arc then turned in so as to prevent it being spilled If while 
the opium is being ooUected, the film be mlzSa with it, it has 
a beneficial effect. The work of cutting lines tn the pods of the 
poppies is generally commenoed early in the afternoon, and 
continued until nightfaU. As the opium mast be ooUeoted twenty- 
four hours after this operation has been oonoluded, the labourers 
commence on tho following day, soon after twelve o’clock, to 
collect the opium from the p<^ whiob were out the day before, 
and also to make incisions in other pods. Any pods which are 
nut quite ripe, are left until they become thoroughly ripe and 
til: for cutting. In order that the exact season for oollMting 
tho juice may not be missed, the whole work must be performed 
in eight or ten days, and tho proper time for marking the pods 
must be accurately ascertained, for if the pods be out before 
or after they are quite ripe, there is no yield of opium. Great 
care is taken not to out the pods while a high wina is blowing, ^ 
or when it is raining, as iu the latter case the rain washi^s 
away and destroys the jutoe as fast as it exudes from the scams 
that have been out for it. After the opium crop lias lu-mi 
gatliered iu, the pods change their previous hue, of oitiu i* 
green or yellow, to rose colour ; when this change takes place, tlio 
plants ore token up bv the roots, one by one^ and oolleotwd iu 
small bundles. Each bandlo is thou bound by a young green 
witho, aud so placed upright in tho ground that the roots of the 
plants arc covered, in which position they romain for a few 
days, until tlie smoiI contaiuod in the pods becomes thoi'oughly 
dried aud matured. The pods are then threslied with a stick 
until they break open, when the seed is collected. Another 
method which is often employed, Is to sever tho stem of the 
plant at tho knot which is found close up to tho pod with the 
finger and thumb, and after collecting tho ends so severed, to 
spread them out to dry in some opon placo, and then to break 
thorn open by threshing, or else to pull them to pieces, and 
after sifting tho seed until it is quite free from extraneous 
matter, to collect it. At Kara-hissar, most of tho pods are 
burned to reduce thorn to ashes, and a fluid is extracted from 
them, which is used to bleach cotton, as it is oousiderod more 
effective than the water which is strained off from ordinary 
ashes. After extracting tho oil from the poppy seed, tlioro 
remains a sediment teclinioally called kymebp^ on which buffa- 
loes, cows, and black kine gouorally, ate fod, on the ground 
that such diet increases the amount of milk given .-— of tfy* 
Soekly of Arts, 


TOrBER FUR TEA BOXES. 


O NE of the great benefits which railway extension, when com- 
pleted, will confer on tho rising tea industry of Ceylon, will 
he that of placing suitable timber, cheap, while sufficiently durable, 
at the disposal of planters. Boxes of proper sizes can be transport- 
ed in shocks, the parts so prepared that onl\ putting togotlier, 
hooping and nailing, will be re^piircd. An efltabliahment purchas- 
ing, seasoning and working up large quantities of cheap timber 
ought, it appears to us, oven now to be able to supply boxes in 
shooks, which after bearing railway, cart and cooly carriage, would 
be cheaper than those made on estates by ordinary carpenters, 
any case such boxes ought to bo less liable to warp, and so better 
suited to be easily and rapidly put together. Premising that son^c 
estates may be entirely destitute of timber, the whole cj^j^tioii in 
the case of properties possessed of reserves must^ one of cost : 
the fact being kept in mind tliat the market vaiuo^of reserve timber 
ought to bo approximately calculated. Wishing to have reliable 
data for comparison between estate-made boxes and those ^tain- 
able in Colombo, wo have been making poraonal enquiries, fn one 
case we found that hnl and mainjo timbciH were employed. 
Against the latter there is a good deal of pn judice owing to the 
supposed acrid quality of its juices, while hal^ unless very carefully 
seasoned, would also be objectionable. Thu price quoted for an 
80 lb, box was Rs. 1 '80, with 5 per cent discount for a quantity. 
At another establishment wo wore shewn some woU-soasoneil 
lunumedilla tiinher which in appearance and texture seemed all 
that could be desired. Our only fear was that this really nice- 
looking timber was opon to the same objection os the white and 
red esdars of India, that of being too good for the purpose. Fur 
it is not part of the function of the tea planter in India or Ceylon 
to supply tlio buyer of his toa with timber which can be advantacc- 
ously utilized iu England, unless he is certain of a price being bid 
high in proportion to the value of the timber and its cost to himself. 
If the boxes are made of woll-seasoned timber, free from corrosive 
juice or offensive odour, not liable to attacks of dry-rot or insects, 
and able for a period of four months or so to resist exposure and 
knocking about, that Is all which can be desiderated. The price 
(juoted for an 80lb. box of this really superior timber was B«. 2T2, 
tlurty-two cents, or nearly one- third of a rupee, dearer than the 
previous quotation. We cannot help hoping, however, that Innu^ 
ntedilla can untimately be obtained at prices which will load to ita 
utilization for tea boxes, ft grows rspidly to a groat height and 
sends out so few horizontal branches that a very large mimber of 
trees could be grown on an acre of land. As the tree is said to be 
fit for timber purposes in its tenth year, it scorns obvious i^at plan- 
tations of this fast-growing timber-tree ought to pay well by-an^- 
bye, Mr. W. Ferguson, with all his study of trees and their 
properties, is of opinion that of all the timber trees o! Ceylon this 
is tno best suited for the manofaotare of tea boxes ; but It is so 
useful for many purposes, especially of boat-building and house con- 
struotion (it makes neautifnl oellin^), that we fear It is too ex- 
pensive to be converted into tea boxes. As there is not much 
spare capital in the island, and few persons who con afford to wait 
ten years even for a large return for their money, we commend tho 
cultivation of this tree emphatioally to tho attention of the Forest 
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offlcM* of Cwlon. The tree Is eapeomliy a free seeJer, so that 
handreda of uitshels of the seoda could bo obtained at once. An 
allied tree, what in Ceylon wo call popularly “ tho Persian lilac 
(from Its •weet'SmeUing lilao-like blossoms) has tho same property 
of pt^ncing a large crop of seeds. We saw a specimen in Mr.' 
James Henty’e grounds at Kew, a suburb of Melbourne, and found 
that it was known in Australia os the white cedar.” We have 
never heard of its attaiuiug the dimensions of a timber tree in 
Ceylon, but it ought to bo more priced than it Is as an ornamental 
dwarf’tree. Mr. Brace, who wrote an essay on tea cultivation, 
which was published at the (Vjjfemtr office, gave a list of a dozen 
and«adialf timbers which he know or snpposiKi would bo ^ suitable, 
and noticed the lunumedilla thus : — ** Melia oomposita. Pro- 
bably an excellent wood for this purpose. Beddome remarks It 
is common in Ceylon, and is known by tho native name of lunu> 
medillai and Mr, W, Ferguson of tho island says the timber is very 
light and oedardike, and in use for outriggers of boats and ceilings, 
and that it is said whiteants will not attack it. This probably 
might take the place of our cedars, not only for boxes, but for most 
of the items of furniture needed on an estate.’ ” Mr. W. Ferguson 
now writes 

Hal is so inferior and so full of resin that it is only used for 
Mango wood Is considered an inferior wood, but has been 
a good deal used for coffee casks. 

The lunumedUlavA no doubt about tho best tree and timber lor 
tea-boxes in every respect in Ceylon. It is of very rapid growth, 
is still an abundant tree in the island, easily procurable, being 
floated down the rivers. It is used for the outriggers of Ceylon 
canoes ; for kattumarams ; is the beat Ceylon wood for ceilings 
because it has a slight look of mahogany and can be varnished or 


make a return is by supplying us, for tlie benefit of those interest- 
ed in the now industry, with information as to the kinds of forest 
trties, in tlie low country and at high elevations, which have liifcher- 
to been found best suited for tho boxes, tho prevalence of snob 
timbers, and tho comparative cost at which they can be foiled, 
sawn, seasoned, and vrorkod up on oatates. It is of niucli Im- 
portance tliat tho U80 of tea driers will save the necessity of con- 
verting some of the best timber on estates ipto cliarcoal, because 
such timber can now bo utilized for tea Ikixcs or other purposes. 
With railway oxtousioii, indeed, it is possible that coke nuiy be 
found a cheaper and better fuel for the tea-dryers than firewood, 
the smoko from which might bo objectionable. As the supply of 
really good timber in the hill forests of Ceylon is, after all, very 
scanty, inforntation regarding tho l>e«t trot's to grow at various 
clevatiouB will be vulimlde. Wo do not forget the lists of low au<l 
high elevation troos Issued by the late Dr. Thwaites, but they 
w»ero prepared without any reference to tho (j^ueetiou now being 
discussed. Wo fear the lunmusdilla is specially a low-country 
plant, but probably trials will show that this and otlior suitable 
plants have a pretty extensive range as regards altitude. 

Our present enquiries were started by the receipt of a letter from 
Mr. J. S. Gamble, whom we had tho pleasure of meeting In British 
Sikhim in 187fl, and who is now at tho head of tho Madriw Govern- 
ment Forest Department. To the Indian and botanical luunea 
furnished by Mr. Gamble, Mr. W. Ferguson hafl, at our request, 
added notes indicating whether the trees arc indigenous to or to bo 
found in Ceylon. Hero arc the IctU r and the notes 

Madras, April 3rd, ISS.'l 

Sir, — At p. 720 of your March No. of the Tropicai Agrhurltin'ts/:^ 



duhia, (iavanilles, and gives the following synonyms for it M 
superba, Itox., M. robusta, Kox., M. auatmlasloa, Adr. Juss., M.. 
nitbiopica, Welw., M. Bomlwlo, Wolw,— and M. argentea, Hb. 
Ham. I feel sure that It is also tho Auletaea Javauioa, Oaert. 
1,277, t. 68. f. 2. ^ ^ , 

Seeds about the size of an olive, aud very like thorn ; can bo had 
in abundance in thei* season. 'JVee very high, leaves tripiimate 
very largo, on tops of branches, not a good shade tree, because it is 
quite leafless at times. 

I saw an advertisement in the Ohsn’vpr from tho Madras 
Railway or Uavbour Department some mouths ago, calling for 
tenders for a supply of this wood, as Malay 1 awhu, if 1 recollect 

Mr. W. Ferguson and others will, bowovnw, like ourselve"., nave 
to review tiieir opinions in regard to Aai, in the presencu <»f a 
siieciinen box of this wood sent to us by the manager of tho Ceylon 
Company, limited. Tliis Company has had its experience of bad 
as well aa good woods, and tho final conclushui is in favour of goo<l, 
xvoll-0caBono<l kal for tea-boxes. This was intimated to ub in 
answer to a letter of enquiry whether nmteriala for tea-boxes pro- 
cured and prepared iu ([uantity could not be sold at a price 
cheaper than the cost of boxes in many cases made on estates. 
Copy of a circular was sent to us, iu which we wore told we 
should find our suggestions anticipated. In this circular, airn)ng8t 
information in regard to the leading requisites for packing tea, we 
twd the following ^ 1 1 

Tea Cw'BV'v? 5.— The company have a large stock of throroug niy 
scaaoued /a/f ivocd cjlt «P foi' ^^heatH, only requiring to he put to- 
gether. —The chests lire dovotailed, and their outside measurement 
is24iu. by ID by 19 iu., so that tcu cho.sta make exactly 1 ton of 
50 feet cubic measurement. 

They hold 85 lb. Pekoe Souchong, 

90 lb. pekoe, 

110 It). Broken Pekoe, 

and can be supplied in shocks doHvurod at tho Ckdombo Railway 
Station at Rs. I '30 each (without nails), or made up (with nails) 
at Rs, 1*40 each. 

A chest requires about 70 to 80 wire nails (1 lt». = about 380 nails.) 
fi flj. tea load. 

„ 3 oz. solder, 

not quite i flj. hoop iron, 

about 70 rose nails for fastening do. (1 tb. = 

about 560 nails.) 

Now, provided the Jial wood tea chest turns out to bo good and 

sorvicwble,— -and wo can affirm that it /ooii.s the right thing, while 

the (Company’s Manag^or says tho chests made of hm arc good and 
compare most favour^ly with Indian tea boxes, of whioii a large 
number has passed through his hands, wo have here a box of 


Indian Hamfd. 
Toon 
Lampatia 
Semul 
Goguldhiip 
Kadam 
Maudania 
Mainakat 
Udal 
Rabashi 
Mahun 
Gobrla 
Clulauni 
Ixjpchapbal 
Tarsi ug 
Salai 


Yours, 

J. iS. GamuIiE. 
Boianii'iil Kamf^^. 

1. Odrela Toona, inicrocarpa or glabra {a) 

2. Durbonga soiinoratiodcs (A) 

3. Bmnbax malabaricntn (r) 

4. Canari (un bungalouso {d) 

Authocapbalus Gadamba (/’) 


supetror capwiior at a lower price than those previously quoted 
(m^e up with nails K8.1'40 each) and constructed on such soientlflc 
principles as to size, that ton such boxes make up exactly the 
measurement ton of 60 cubic feet by which freight on tea b 
ohargod. If, in addition, the Company could manage so that each 
box should weigh exactly the same, so as to save tho injurious 
necessity of bulkiUft in tho Loudon Customs, they would deserve 
to bo regarded aa special benefactors to the tea interest of Ceylon. 
Perfectly seasoned wood, if not exposed to wot, ought not to alter 
affbreciably in weight, and the weight of nails, tea load, aolder and 
hoop Iron should bl uniform. We surely ore within hailmg dis- 
tance of tho time whou the quantity of tea of each kind in boxes 
can bo so entirely rolled upon, even by men so accustomed 
to the shady side of human nature as customs officers, that 
there may be no occasion to open boxes before sales, except xoi* 
the purpose of taking samples. 

AU tea planters are grateful for having the above Information 
pUood promlnsntly before them, the best way in which they can 


fi. Aorooui PUH fraxinifolias (/) 

... 7. Totramelos nudillora (p) 

8. Steve u lia villosa (l>ad) (//) 

9. Acer CampboUii or Itevigatum (i) 

.. LO. Kugelhardtia splcatii (j) 

11. Kchiiiocarpus dasyoarpus (f ) 

12. Nyssa soBsiliflora (/) 

... l.T Machilus edulis (w<) 

. . 14. Beilsohiniedia Koxburgbiaua («) 

... 15, Bosweilia thud fora (o) 

Mr. W. Ferguson’s Notes (a) Not a native of Coylon. hi 
irodueod in Peradoniya. (//) Not in Ceylon, (r) Katu-Imbul. Red 
flowered silk -cotton tree, h/) Not in Oylon. (f) Common Ceylon 
tree. (/) Not iu Coylon. Loguminosew. (.7) In Ceylon hills rare. 
Detiscacciw. {h, i, and j) Not in Ceylon, {h) Not in Ceylon. 
Hbootan, yikkiin, Kosturn Himalaya. (/) Sikkim 6,000— 7, 0(X) ft. 
Martaban, Java, {/n) Native of Northern India, (a) Also 
Northern India, (o) In nothern part of Madras Presidoucy, and in 
Bengal ; this and No, 4 closely allied. Wo have in Ceylon the 
Kn^kmia, Canarium Zeylanicum, Thwoitos. 

Mr. W, Ferguson adds detailed remarks os follows 

Notes on Mr. Gamble's List of Timber Trees Fit fob Tea 
Boxe-s. 

I have put notes opposite to Mr. Gamble’s list, and I shall here 
refer to the Nos. only, os there is no use in repeating tho native 

and botanic names -r, -i - 1 

1. -_]ntrocUicod to Coylon and in the Poradcniya gardona. 
Same family, Moliaoeio, as tlie Lunumedilla. 

2. — Not yet in Ceylon. D. moluccana, In tho Poradcniya gardenw. 

Soo Morris s list. It is f the same family as the lagerstaumia 
flos-regineo, tho Murrtu. , , . w • 

3 . — Tho rod flowered silk cotton tree, kattu-lmbul. Wood 
too weak and perishable, 1 should think, 

4. — Tho family that produce the aromatic gums of tho Role. 
We' have oneiu Coylon, Uie Kuikuna. C. zeylauintii, Tliwaltoa. •‘Soo 
No. 15 of same family. 1 don’t think the timber of those would 
be good for tea boxes. 

5%Ccylou tree, large, and a <iuiek grow'cr. I know it well, 
but don’t know much about its timber. It is so close an ally of the 
Buk-mi, which injured some Ceylon Company’s tea, and about 
which Mr. Horsfall wrote to the Observt^r^ that they used to bo in tiic 
same genus, Hubincca'. 

e.-Siot in Ceylon. An Indian tree. Don’t know much about 
it. A large tree. 

7. — A Ceylon tree. The only ono of tho order Datisccre. I have 
never seen the tree, and failed to got a specimen of it. 

8. Not in Ceylon. Several of tho family in Oylou. I do not 

tJiiuk any of them will bo good for tea boxes. 

9. — None of this genua iu Coylon. 

10. — Not yet iu Coylon. _ 

11. — Not bl Coylon. Allied to tho Woralus. Bbootan, Sikkim, 

An obscure family. lliU tree 80 feet high : 
Sikhim at 5,000-7.000 feet. Mai-tabon, Java. 

13 —One of tho laurola. Native of Northern India. Lndu- 
Dawiilu a famous timber troo on eBtates in Dimbula and elsewhere, 
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a closse ally, Init some of them arc lik*'ly to havr. aromatic 
The famous YttvcTuif Anoodapbne Hojnicarpifolifi, of the Kastem 
Provinco. A good wood. Same funiily ciimamo;), cftmphoi% &o, 

14. — Not iu Ceylon. Northern India. Same Inmily^ 08 No, 13. 
if>. - Not iu Ceylon. In northern part of th'" Madras presidency 
and llengah See my note on No, 4. 

' jc* No. 13, p, 53, Tea Cultivation iu S. India and Ceylon,” 
&c., and W. F’a Timber TrooM. " 

As iighttjcsfi combined with just sufludent Ktrength to carry home 
a load of tea safely are the (lesi<ieraU for tou box timber, it is quite 
possildc that experience may decide in favour of trees which the 
writer of the notes does not estimate highly. For instance, the 
or scarlot*flowored cotton tree. We do not 
know about its rapidity of growth, but such trees as this and 
Ji^rythvina and especially the common green cotton tree, 

could bo cranimud in great numbers into a limited space of ground. 
We do not want valmtffh timber for toa^boxes. If it is light, so 
mucli the bettor, provided it will season well and stand knocking 
about for a few months. Objoctiouable aroma, juices and guru, 
could probably be got rid of by ju<liciou8 seasonings. Fire heat or 
steam, properly applied, can effect wonderful changes iu the nature 
of timborS. 

Wo add some general remarks with which Mr, W. Ferguson 
accomimuled hb notes 

Surely by this time you and the other tea planters of Ceylon, 
riz.f Taylor, Elphinstono, Armstrong, Jones, Blackwood, Ceylon 
Company, Owen, and others, have found out the ckeupent and best 
kind of boxes, native oi foreign, for packing tea in, and, if made of 
native woods, there ought to be a list of native names— at least of 
those found best ffttod for the work. [Oetaila regarding the 
timbers used on Abbotsford will be forthcoming immcdSitely. — En., 
O. 0.] t do not think there is any use In attempting to introduce 
and grow any foreign ttee for tliis purpose, as I believe we have 
abundance of trees which will answer equally well. 

Mr. Owen sent mo a list of trees some time ago, and asked me 
to say which of them were suitable for tea boxes. I mot him in 
the Observer odico, and said ; ** Trust a groat deal to your native 
carpenters, who know the qualities of the different native woods. 
Don’t use those that have wiiZI'., gum^ or acrid Juicr^ resiti, &o.t in 
the wood. Don't use heavy wood, nor one that will perish very 
soon, and don’t let the wood have any smoll of any kind, if 
possible.” 

But I fear the great bugbear is the want of proper seasoning in 
the log, and after it is sawn, before it is converted into tea boxes. 

Tliere was a regular sot of saw-mills at work in the forests at 
Awisawella some time ago sawing timber foi tea boxes and 
other purposes, and the gentleman in charge whom I met at Mr. 
Ward’s house at Hanwelm some time ago, promised to send me a 
list of the good and bad trees. I made a selection of 113 of the 
best timber trees of Coylou, when I made the notes to Mendis's 
list, but I shall now include all the real trees of Ceylon, and finish 
their uses, or wipe them out as utterly useless. How in the moan- 
time can we get lists from the different tea planters named, shew- 
ing the boat tea woods they have actually used ? 

Wo cannot doubt that the information desiderated will be sup- 
plied, so that ere long wo may have a reliable list of tbo most 
Buitablo limbers for tea-boxes and all the purposes connected with 
the tea industry. 

Meantime we quote from Mr. Brace’s list 

AcRocARfUs FSAXiNrFoutJ.s ; Rkd Cedak.— “ The timber is 
fiosh-colourod and shrinks iu seasoning; it is light and much 
refloml)les that of cedrda toona and has a cedrelaccous smell ; 
it is known to planters by the name of Shingle Tree, Pink Cedar, 
and Jbtod Cedai', and is called mullay here in Tinuevelly, and kd%ngi 
by the burghers on the Keilghorrios ; It is of rapid growth and 
well worthy of cultivation by the Forest Department ” (Bedd. 
Flor. Sylv. ). I have used this timber more porhaps than any other 
for tea-boxes and tea house fumituro in general, and if it has been 
well seasoned it is as good a wood as could be procured for the 
purpose. I am not aware If this tree is found in Ceylon, but as it 
la readily propagated from seed, 1 could suggest its being in- 
troduced. I cannot urge on planters too strongly the advisability 
of planting up odd corners of their grass-lauds, &c., with usoful 
timber trees, the cost of so doing Is a mere trifle, and the addition 
made to the value of the property, say, in ton years’ time, is 
very great. 

Alstoxia SoiiOLARia. — In Goylon it is called rookaltam, and 
the wood is therefore generally employed for making colfins. 

* * * * * Xhii wood, which is very bitter, is white and light, 
and is used for making packing cases, &c.” (Bedd. Flor. Sylv.) 

This would probably be found an excellent wood for making 
boxes, 

Artocarpuh Hirsutus. — “ This tree yields the anjely wood so 
well known on the Western Coast for house building, shipn, frame- 
works, &o. The tree attains a largo siso in the forests on the 
“Westorn Coast, whore it abounds. The fruit is the size of a largo 
orange, and abounds in a viscid juice, which freely flows 
from the rind if touched ; this is manufactured into Lirdlimo. ” 
(Drury, id.). This too is an oxoellont wood both for making 
boxes, buildings and estate furniture generally, and like its con- 
geners as ornamental as it is useful. 

Abtocarpus Intkohtjihjlii,— *-This is perhajw the best wood for 
box-making of any ; and is easily propagated and ef rapid 
growth. 

Beddome remarks that this tree is only found In Coybm, ^^Fro- 
bably the timber is very similar to that of the other \arieties and 
might used for the same purposes. 

Cedr^la Toona i Wurrx Ckoar.— <J aIled on the Neilghorriea 
kal kilingi, Drury lemarks, The wood is dense, hard, red, close- 
grained, capable of high polisb, not subjected to worms, nor liable I 


to warp, at)d durable,” Baddomo says that it Is ^rlously ab- 
sent from Ceylon.” (Flor. Sylv.) This is a splendid wood, in my 
opinion, and as it is readily raisnd from seed and of rapid m^)Wth, 
I would strongly advise Ceylon j)lauters to introduce it. 1 never 
use any other w^oorl when I can procure this at a moderate rate. 
There ‘is haidly a purpose to which it may not be supplied. I 
employ it for loaf racks, rolling table.-, &c. 

Lithaa Zeylamca.— “ This tree is most abundant on the 
NeilghorrioM at fi,000 to 7,000 feet elevation, and is found through- 
out our Westoru Ghats at elevations about 2,(X)0 feet, and it is 
equally common in C^lon where it is callod damrl 
(liedd. Flor. Sylv.) ThU is perhaps the best wood when well 
seasoned for boxes that one can meet with at the higher elevations, 
quite equal to the red and white cedars, 

Maohilu.8 Macbantua, — C alled in Ceylon uUaht ; the timber 
is often used for building purposes : it is light and even grained, 
and would answer as a substitute for deal.” (Bedd. Flor. Sylv, 
This is probably a first-class wood for box-making. 

Trgtona Gbanoim ; Teak.— T eak is an excellent wood for boxes 
when it has been well soasoned, and can be procured cheap. 
Though heavy, it can safely bo sawn much tbmnor than other 
woods. I am not aware if the tree is found in Ceylon. 

Tbbminaua Beelkhioa. — '‘F ound in Ceylon and there called 
hnla. It answers well for packing-cases and coffee boxes.” (Hedd. 
Flor. Zeylan.). This would probably answer well for tea- 
boxes also. 

It would thus appear that there arc trees indigenous uO Southern 
India, which woula bo valuable if they could be natiiralixed in 
Ceylon. The jack tree and the del (Artocarpusi nobilis) are, of 
courao, too valuable for tea chests. So we should say 3f teak, 
unless it could be obtained in abundouoo and sa.m into very thin 
lamiiue. If Mr. Brace is correct, the dawid hmmdu ought to be 
found usoful at high elevations. But the railway b a great leveller, 
even of altitudes, and the timo is probably coming when nearly all 
tea estates will be supplied with tea- boxes from tho “low country.” 
A correspondent of the local Timber writes as follows 

“ The owners of tea ©states would do well to begin at once the 
growing of suitable timber trees, as It will greatly enhaiico tho 
value of their properties. Even where there Is a forest reserve, 
it is chiefly valuable for its fuel, os the suitable timber trees form 
but a very small percentage of the forest. There are numerous 
kinds of indigenous fast-growing timber trees that would thrive 
bettor than the Australian gums on high estates. Jaok is too 
heavy a wood and is not of very quick growth. Teak is as heavy, 
but is a hariler and bettor timber for obosts, if sawn in thin pieces, 
and exposed for a few' months iu a dry place or shed. It grows 
faster than jack after the iit^st year. Hallmllla, Boramel, Suriyah 
(tulip tree), Catta imbul are very suitable, and are very fast growers. 
The tulip tree wood is little used, lieing scarce, as all is bought 
up by carriage builders. It is liglit, strong, pliant and suited for 
tea chests, being free of resin and acids, &o. On some coffee 
estates, wiiero no timber trees are grown, fiiol for ccioUes has to be 
bought and carted to the estates, and doled out pound by pound. 
This will occur on tea properties when the reserves are exhausted, 
or planted up, as they will bo, when the old clearings look seedy. 
For many more reasons tho early planting of timber trees is a 
necessity on tea estates, and they who have omitted to do so 
should begin at once. — Ceylon. Observer. 


WHEAT MILDEW. 


(By W1U.IAM CARunTUEU^, F R.S., Consulting Bolmisl io the 
Royal Agrividtoral Nocedy of Jbigland.) 

(Extract from the Society’s Journal.] 

T HK minute fungi wdiich live on ooncr plants, and produce blights 
or diseases- have leeched spocia*. attoution in recent years, 
because of tht' florious Iobsch which they bring with thorn, and 
because of the remark ablu tacts iu the economy of vegetable 
life which tholr btud\ fuaw disclosed. 

7'he hop, the vine, tho potato, and tho different cereal crops arc 
equally liable to groat injur>', and soinotinies to dcatniction, 
from the attaeks of t))ei>< parasitic plants. And none is more 
wide-spreading iu its atta».k, and more serious iu its action, 
than tbo mildew which jittack*^ tlie wheat crop in summer or 
autumn. 

Tho desire to discover some moans of preventing or alleviating 
the malady caused by mildew', has led to tho frequent careful 
study of this plant. In tho second volume of this journal 
(pages 11 and 220), Trofossor Honslow, in a paper on the diseases 
of wheat, gavo a careful <lcsoription of tho mildew, and reasons 
for hcUe\dug that rust and mildew wore produced by the same 
fungus. He also investigated tho prevalent notion that the 
boi'Ccrry was Jn some way connected with the mildew, and 
recommended that experiments should be instituted with tho 
view of testing the matter. He was not hims^ prepared to 
accejit the opinion, though ho records a case wnloh he found 
it hard by any other explanation to understand. A farmer In 
Oxforilshlre had a field which, when sown with wheat, was 
generally Infected at one portion with mildew. This part was 
ID the immediate neighbourhood of an old hedge, in which 
there were several barberry boshes. The blight did not ex- 
tend farther than twenty yards from the hedge, knd it was 
most abundant iu tho iromedlatc noi^bourbood of each of tho 
somewhat widoly-si‘parAted hashes. The farmer had all tho 
barberry out out of tho hedge. He took one of the largest 
bushes, and placed it in the mjddlo of the field. Before reap- 
ing he found the straw, for some yards round the bush, tnjurOd 
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by thottgb not to tho same extent as on tho side of 

tbi fiold nigh to the hedge. 

A later vwtune of the journal contains an able and lucid exnosi* 
tion of the parasitic fund of the British farm, which had been 
delivered a» a popular l^ture bv the % Edwin Sidney, and 
among them is included the mildew fungu . 

IJnul the investigations of Tulasne and DeBary, nothing was 
added to tho knowledge o! the mildew beyond what was contain- 
ed ih these papers. 

The belief held by Henslow, that rust and mildew wore produc- 
ed by the same fungus, was demonstrated to bo tho cose by Tulasne, 
who proved that tho rust was an earlier stage in the life-history of 
the plant which afterwards produced the mildew. 

The relation between the barberry and tho mildew was estab- 
lished stlU later by DeBary, who discovered that tho oluater-cup 
or Mtidium on tho leaf of the barberry was a still oorlior state of 
the mildew thou the rtist. 

That a plant might spend some stages of its life in ooudltionB, 
and under a form dift'eront from its perfect state, was iu harmony 
with obvious facts In the animal kingdom. The development of 
the gmb living in the earth or swimming iu **io w-ator, into a fly 
or beetle inhabiting the air, made one familiar with great changes 
in the life-history of ar organic being. T'>o perfect state wrb 
easily deter ‘ 'd, " .use only m that stai^ had tho animal the 
power of pvoduvins; eggs, and so providing for the continuance of 
Its kind, t in . ose parasitic fungi, each stage ended in tho 
production of spores— that is, of bodies eouivaient in function to 
the seeds of flowering plants or the eggs of animals, and capable 
of developing fresh hidividiials. 

The structure of the fungus in the different stages of its existence 
as the ^ckiium on the baida and the rust or mildew on tho 
wheat, was mo very difforenh that liotauists could not entertain 
the notion that a:.y organic relation existed between them, and 
those most intimately acquainted with these parasitic plants were 
most decided in their views as to the absurdity of entertaining 
Buoh a notion. Especially did it appear improbable that tho plant 
grown from a spore should Imve no resemblance to the parent pro- 
ducing the spore, but that instead it should belong to a group 
which the scientific student had widely separated from the parent. 
Within the last ton years oui first authoiity in England wrote ; 

“ There has been a very unjust charge brought against Mcidiuni 
herberidwt a beautiful ap^ies which attacks the leaves, flowers, and 
young fruit of the barberry as if it wore the cause of mildew iu wheat, 
(ireat, however, as are the changes which fungi undergo occasionally 
in passing from one condition to another, there is not the slightest 
reason for imagining that the AifC^tdiurn is a transitorial state of 
wheat mildew. It has its own mode of propagation and passes 
through nearly the same phases of vegetation as the mildew, witliout 
affording a suspicion that it is not a perfect plant. The whole 
story has no doubt arisen from tho JCcuUilm being common on the 
barberry in hedges surrounding wlieat fields j and there is reason 
to believe the report is true, that wheat has lieen especially niiidow- 
ed in the neighbourhood of the The peculiar situation 

may, however, be equally favourable to cither parasite ; and it is to 
bo observed that mildew is peculiarly prcvalont in districts w'here 
the barberry is unknown except as a garden plant,” 

The coi'eful investigations and expurumnita of DeBary, corro- 
boiatcd by tho subseciuent disco VP17 by other botani.sts of similai 
phenomena in the Ulediistory of other fungi than mildew of 
wheat, have, however, determined beyond all question tliat the 
JCcidkm of tlm barbeny, the uist and tht‘ mildew of wlieut, are 
only stages iirlAi^fe of the same plant, though each stage presents 
the phenomena we have Iiecn uocuHtoincd to consider eharuetcrisLic | 
of a perfect plant— -the producing inuuineraldo Hpores or seeds capable 
of giving rise to now individuals. DeBary lias indeed piodimed 
tach stage of the plant from the spores pi oduced by the previous 
BtOgO, 

Let us now trace tho history of the timgiis through its tliffercut 
forms of life, . 

The first stage in its life, after the ve>;t of the winter, is that 
w hioh it passes on the barberry, la the spring the Iea\ c.h of this 
plant may sometimes be found with -wollen yellowish avIucu 

ui a short time burst through tin' skin, and fonu little horiUreil 
oupi ^led with a reddish powdcj’. Under tliis form the plant is 
known as rifb . The gonna ^Lcuhfint- was, till le- 

ceutly, believed to contain a clearly limitc<l and natural group of 
species, of which ntarly forty were found in Britain on the leaves 
or stems of tho barUerry, gooseberry, buttercup, anemone, spurge, 
nettle, &c, 

That on the barbciTy occurs chiofiy on tho leaves, but sometime.^ 
attacks tho leaf-stalk and the fruit. It may be detected in May 
or June at a bright rod spot on tho undcr-side of tiie leaf, w^hich, 
when carefully examined, is found to boa little cupful! of free, 
round, and very minute bodies, A still more minute examination of 
the leaf will show that tho fungus has another form of fructification 
on the upper eurfaee of the loaf, where one may detect some scarcely 
perceptiole pustules, through the central pore of which protrude a 
small bunch of mluuto hairs. In section and under the niicroscopo 
these pustules are seen to bo the openbigs of small tiask-aliaped 
bodies filled with the delicate ueedle-Uke hairs which protrude 
themselves through the opening. Towai'da the base of the naak 
may be detected numerous vciy minute round bodies, tho function 
of whi(4 has not yet been clearly ascertained. Ihe larger cups 
op^ng on the lower surface of tlie leaf are found to be dually well 
defined, and to bo enolpsed in distinct covering. At ap^ar- 
Ins as little spores, they increase iu size until they burst through the 
flffti , and the apex breaks in a more or less regular manner, forming 
nmai‘gintotheoup,whlchi8 filled with minu^, roimd bodies ol 
a reddi^ colour* Those are the spores from which tho next stage 
of the plant is ^voloj^, . . , , . , , 

lloth forms of fruolSfiQayQn grow on very delicate fungal threads, 
cftUtd tnyooUunii wfilcfi pouetiutio tho loa* iu ovory du^ctloni gnd 


withdraw from It the food required lor the life and growth of the 
parasite, . , . . 

The quantity of imores produced to the cups on a single barberry 
leaf is enormous, ft is impossible to realise the myriads of fungal 
spoi^es which are floating in tho atmosphere during the 
greater part of the yoai , ready, whenever the fitting physical 
conditions are prosent, to germinate. No place ia fitio from their 
j presence. They arc bo minute that we see them only as motes 
I dancing in the Buuhoam, But though no minutSfe, they are mighty 
I agontH for good or foi il, because of timir extraordinary quantity. 

Tho spores of fungi arc limited to some oxtentjn thelt operations 
by the fact that each snore cun germinate only on the speoieS of 
plant that proper to it. If the seed of a ttoworing plant ba sup- 
plied with suitable heat, moisture, and air, it will germinate In any 
soil, and maintain a vigorous life or otherwise, in aocordauce with 
chavactor of the sou. But happily tho spores of these tongt 
must not only have tho necessary physical conditions required by 
the seed, but they will fall in establishing; themsolves unless they 
further find thoRo conditions associated with that pariioular species 
of plant with which thoir life-history is assooiatM. Wore it not 
so, the spores produced iu a single season would be more thaji 
Bufiieiont to clotJic every inch of tho surface of the earth with a 
dense mould, 

The rod Hporos of the barberry fungus will produce a myc<jlhim 
only when they germinate on tho loaf or stem of whoat, or of kkUc 
other grass. And they can germinate thorn only when they con 
obtain a sufiiciout supply of moisture. 

It is a very general notion that mildew and other blights are to 
the air,” or are produced by fogs or mists. To some extent these no- 
tions are true. The farmer has observed the atmospheric conditions 
favourable to the growth of tho spores, and without being aware how 
they quickened into life the everywhere prosent spores, they give 
the physical conditions the credit of being tho emciont produoers 
of tho blight. But just as dry grain remains for any length of 
time in the barn without germinating, so the spores of the potato- 
fungus rest on the potato, or those of the barberry-fungus on tho 
wheat without germination, if there be no free moisture accessible 
to them, A slight reduction of temperature, when the warm air of 
summer or autumn is saturated with moisiure after rain, liberates 
some of the aqueous vapour which had formed an invisible togreiB- 
ent of the atmosphere, and a mist is produced. This mist supplies 
the spore with the moisture it needs, and germination be^s ; 
a small tube is pushed out, .and, finding its way to one of the minute 
openings or atomates of the leaf, it passes through Into the tissues, 
where, finding suitable food, it rapidly grows. In a week or ten 
days one can dcLoct the presence of the fungus in the wheat by 
linear reddisli swellings on the leaf and stem, When ripe, tho skin 
bursts, and innumerable oval red sporos are exposed and dispersed. 

When Ihohuitabls conditions me present, these spores germiuato 
on wheat or ou othei grasses, the growing tubes pass through the 
stomates, produce myccliiim iu the cellular tissues of tho lew, and 
In a w*eek, more or Icsa, a new crop of spores bursts the skin of the 
plant, and is scattered in the air. Several generations of this form 
of the fungus may be produced iu the course of a few weeks. In the 
older patcncB, and from the same myoelium, another kind of frpit 
is produccil, at first among tho red spores of tbo I’u.st, and then 
entirely liy itself when the production of the rust-sporca ceases. 
Tliesc are thfj spores of tho mildew. They are oblong, and taper 
to>vard6 each end, and are composed of two colU, the division 
being across tho middle of the si>oro. 

An in tho rust, the delicato threads or myoelium of the mildew 
pciictratu the cellulai* lis.suo of the leaf or stem in every direction. 

1 q’iio spores arc produced under the skbi. They form long 
nan on swellings of a browuisJi colour. When tho awelliugs burst 
the skin, a mass of dark spores fills the opening. If tl»e dwease is 
vci} bad, the plant is so completely covered with the dai'k spoi’ca 
that is has the appearance of having boon scorched. 

'I'lic active life of the fuugUH closes with tho production of tho 
mildew -a ()oros. These spores do not germinate and propagate tho 
mildew t)u other whoat plants. Tills is done only by tho spores of 
the nest. 'J'he mildew-spores remain on the loaves and straw through- 
out tlie winter, and show no signs of life till the spring, when, uudor 
favourable conditions, tlioy begin to germiuato. Each of tho two 
colls of which the spore is composed sends out a short filament, that 
terminates iu three or four bruucliea. The tips of those branohea 
HW ell, and another kind of spore is produced, after which the 
filament dies. These minute and delieuto spores develop a my- 
celium only w'hen they germinate on tho loaf of tiie barberry. Tim 
gonniuating filament does not seek admission to tho leaf throngli 
a stomatc, but is bos tho power, like the spores of tlie fungus wliioli 
cauaea tlie potato disease, of penetrating the skin where it ger- 
minates and paaaing directly into the tissues of the leaf. There 
it rapiilly grows, and in a sliort time produces the two kinds of 
fructification v hioh have been already described. 

The injury done to tho whoat by the rust and mildew arises from 
the fungus appropriating to its own use the elaborated juices 
of tho wheat. Fiinci are plants witl out tho green colouring matter 
or chlorophyl, which exiata in otlier plants, and they aro^ con- 
aeipiently unable to separate the carbon from tho carbonic acid ps 
of the ftir— that is, to nmnufacturo plant-food from the raw materials 
on wdiich plants live, Tiiey therefore depend on the already 
prepared food of the plants on which they are parasitic. The 
fungus in its rust-stage takes possession of the growing plant, 
and weakens it so far as it appropriates material which was 
iutendod to build up the growmg wheat. But as the wheat at the 
time of the attack is very active in assimilating food, the 
rust rarely injures to any serious extent the crop, unless to an 
exceptionally wet season, when the ahimdauco of moisture scares 
the gemination of aucocBsivc crops of spores. A few bright 
sunny days arrest the progress of the futigus, and vigorott* plants 
overcoino tho attack without any real injury. 
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WheiS) howtreri th« mIMew appean at a later bUm in the leaf of 
the wheat, the oondltloni are entirely changed, The period of 
active aMiroilatlon of food !• pant. The plant nae laid up etorei of 
food in varioui parte of its etruoture, ana the prooesaet of flowering 
and fruitingi which use up those stoi'es, are prooeeding. The 
altered etarch Is being oonveyod from the cells, where it was tem- 
porarily located, to its flnal dostlnatiou in the seed. The fungus 
arreets it in its progress, and converts it to ite own use. The wheat 
la not able to oope with the parasite as In the earlier stage of its 
life when the fungus was present as rust. It cannot start again 
thjS process of assimilating food, and consequently the seed is more 
or 10 $B imperfectly fllled, in proportion to the time at which the 
fu^s attacks the plant, and the extent of the attack. 

^e storv of the fnngus suj^eets important oonsidemtions to the 
fanner, first, it is oe^aiu that the brown spores of the mildew 
which reknain attached to the straw after harvest, are the means 
by whieh the fnngus retains its vitality through the winter Con- 
verting the straw Into manure does not destroy the spores, but 
n^er provides in the spring the conditions iittea for their germina- 
tion. It may be reoommouaing a serious destruction of property 
to suggest the boiuiog of mildewed straw, but lire is the only agent 
that ^lefleotnally destroy the spores. 

Then it should be noted that even the brown winter spore produoed 
by the s^dew will be harmless, unless the spores formed at the 
^ps of its branches in the spring rest on the leaf of the barberry. 

farmer should not permit the barberry to have a place in his 
hsdgot or in plantations on his farm. 

Arther, that while rust may In itself be injurious to the crop, 
It Is more dangerous at the earlier stage of the mildew, and as the 
^pfodttoer of the crop of spores which produce mildew. The only 
check to tht rust is a bright sun and a warm dry atmosphere. 

the history of tne fungus it is manifest that at no stage 
is it under our control j and though we can take steps which may 
prevent at different stages tho unnooesaary increase of the apt^res, 
we must be baffled in any attempt to prevent the appearance of 
the disease, whether in the rust or the mildew stage. 

I have never observed any variety of wheat that has escaped 
mildew at a time and ^ a district wWe mildew was prevalent. 
Sometimes one field may suffer less than another in the same distriot, 
and at the harvest may yield a heavier and better field-grain, but 
this 1 have found to result from the time at whioh the field was 
attacked the disease. Some of the prepared food of the plant 
may have been stored in the seed before the parasitic robber inter- 
fered with its transmission. An early field may consequently 
suffer less. But when the atmospheric conditions have been pre- 
sent for the germination of the spores, I have failed to detect any 
difference in liability to blight, ai ising either from the variety of 
the wheat, or from the method of cultivation. 


SULPHITE WOOD PULP PROCESSES. 


T he controversy on the wood pulp processes is likely to accumu- 
late a considerable teohnical literature of its own. 'i he Pajtier 
Zffifwig has just reproduced in a free translation an article on the 
subject from a French paper-maker’s point of view, which appeared 
in the Mt^Uteur dt la PapettHa Fram^aiaa of the Ut April, written 
under the tecUuicai authority of M. E. hourdilliat, and entitled 
Etude comparative sur les p^tes aux bumUitos.” This article, 
whioh contains much that is iustructivo, may be interesting to our 
readers. 

M. Bourdilliut tells ua that sulphite pulp will very soon make a 
revolution in the manufacture of paper-making materials, aud will, 
it ig to be hoped, Ic^ us out of u dilemma into which we have fall- 
en through foreign competition. He says : — 

The patents on sulphite experience since 1866 arc sufilcicutly well 
known, and there is no difference from first to lost hot ween Uiem ; 
it is superfluous to discuss their value. On the othor hand, it may 
be interesting to show the different stages of this new industry, to 
prove its advantages and disadvantages, in fact, to show every- 
thing w'hich earnest ^tudy of the question has taught ub ; aud it is 
importimt to know the aifferent methods and improvements which 
have hoen made in this chemical operation, aud which hy our expe- 
rience we have found to be effeotivc. 

PBErAEATION OF THE SULVHITE. 


The bi-sulphito compounds may bo regarded in the light of sul- 
phurous acief combinations in solution, and are collectively more or 
soluble. We will examine the bi-sulphito compounds which 
have M yet been brought before our notice, viz.^ those of lime, 
magnesia, and soda. 

^phurous oold, whioh is the most important of our new leys, 
can be produced in sev*‘ral ways. By burning sulphur in coutaot 
with air ; also from iron pyrites, aud from the calcination of the 
mixture of sulphate of iron with lime and saw-dust, which has 
been used for purifying gas, containing about 40 percent of sul- 
phnr. 

The purest sulphurous acid la obtained by bumiug sulphur; that 
fiiade from pyrites contains sulphuric acid and arsenic, The purest 
pytites contains from 45 to 49 per cent of sulphur, of which from 
40 to 44 per cent can be converted into sulphurous acid. In crude 
•nlphur there la 95 per cent of Hulphur : so VOO kilogrammes of 
pyrites is equal to 100 kllogiummcs of crude sulphur. Bulphurous 
^Id drives off carbonic acid from qll its combinations, therefore 
oou combine with the carbonates of liiiis, magnesia, or soda, as woU 
08 with the respective bases. . , . 

Bi-sulphite of lime con be produced in large quantities by intro- 
ducing imlphurous acid gas (obtained by one or other of the before- 
mentioned methods) into the bottom of towers ^ to 30 metres high, 
la which Umsstone os it comes from the quarry is piled up ; water 


is allowed to trickle down from tho top of the 

small streams s^oh is then <M)nveyedlnto rivers. The su^^ 

OU8 acid must drive off the carWde ooM ftop 
can combine with the latter, and the towers are buUt high on pur- 
pose to give suffleient time for this operation to We place. 

If ordinary lime. 4.^., burnt lime, could be used t^ 
would take place much more rapidly, and a height of 6 to 8 m«^ 
would then bo sufficient ; the water, nowever, filing on it womd 
slake it aud increase Its volume, and the consequence wonia oa tnax 
the tower would get blocked up, when the acid would only pw 
through with difficulty, or not at ill. The some difficulty, only in 
a worse form, would take place with chalk. 

As sulphurous acid is necessarily impure through contawng su - 

phurio acid, it results thot some sulphate of lime is formed, which 
is very difficult to dissolve, and. therefore, covers the toestone, so 
that It impedes the sulphurous acid acting upon it. To get rid ^ 
this sulphate of lime it u necessary to wash the limestone from 
time to time, and in order at any time to start working a fresn tow- 
er, several are buUt together with channels connecting them 
through which the sulphurous aoid can be introduced into any one 
of them at pleasure. 

The towers are built of brick or wood and lined out with 8 imm. 
thickness of sheet lead, the joints of which must be i^ted by 
barnlnff. In addition to tho heavy ooit of tho towers there are 
drawbacks to contend with, vis:. , Irregular piling up of the lime- 
stone occurs In the tower, as It has to be introduced at the top, 
thereby the passage of the sulphurous acid is impeded. In 
to preserve the lead lining and to avoid repairs it is advisable to 
wall over the inside of the towers with sUicioua^ briolu, almilar to 
the “ Glover towers for oonoentrating sulphuric acid. 

Buiulphite of lime could also be produced without towers by 
means of an apparatus conveying the sulphurous acid gas into a 
chamber filled with milk of lime. 

Bi sulphite of magnesia is produoed in the some way m bi-8ul|)hlte 
of lime, only with the difference that the magnesia is first_oiucineo, 
and the towers can, therefore, bo used of a height of from five to 
six metres ; as the carbonic acid has been driven off by the burning 
of the magnesite, the magnesia is in a proper condition to combine 
very quickly with the sulphurous acid, ond os sulphate of n^- 
nosia is much more soluble than sulphate of lime it Is much bettor 
washed by the falling water. ' . i 

Bi-sulphlto of soda can be produoed direct by substituting a solu- 
tion of soda for the water in the tower, which Is packed with some 
neutral material such as coke or bricks. Simple as this oporwlon 
is, It is not to bo recommended ; it is actually cheaper to produce 
bi-Bulphite of lime and to decompose thU with sulphite of soda. 
From this is obtained soluble bi-sulphito of soda, which is used, 
aud Insoluble sulphate of lime results, which still containing 
sulphite of lime can be used os ontichlor or for filling up. The 
advantage in this last process consists in sulphate of soda costing 

only six to seven francs per 100 kilos,, bet soda costa tweuty-oue 

to twenty-three fraucs. 

Use of Bi-sulphit£. 

Tho properties of sulphurous aoid can bo read up in any book on 
chemistry. It is sufficient tor us to know that its solutions have 
an energetic effect on extractive matter, and that it affects the 
colour of materials by abstractiuc acids from them or makes 
colourless combluatioa» with them, in which case one can detect tho 
presence of sulphur. Sulphurous aoid works as a reducer or acid 
extractor, whilst soda on the contrary dissolves tho resiuoutl matter 
attacking the fibre by oxidation, ao that it ia owdtnit that we can- 
not use Biilplmrous acid hy itself, but o^aly in combination with a 
base, and for tho following reasons : — 

1. For a chemical to act properly on a material like wood, tho 

latter should bo sufficiently soft aud spongy for the chemical to 
thoroughly iKJuetrate it. In order to effect this tlie wood is boiled 
in contact with the ley at a high temperature. Now tho solutions 
of sulphurous acid ni’o vei’v unstable, not only in contact with tho 
air but particularly affooted by a high temperature, and cannot 
therefore be kept in store for any length of time : the sulphurous 
aoid in solution would bo converted in largo quantities into gas, and 
tho wood would bu only ia water, while the gas would collect in the 
upper portion of the boiler ; in addition to this sulphurous aoid at 
60 doc. C. is a vapour. , , ^ . 

2. Sulphurous aoid does not attack gums and resius so strongly 

or vigorously that they con be washed out aftorwW'<U. 

3. We know by oxporienoe that sulphurous acid by Itoelf, oven 
If it Bufllciontly decomposes tho wood, gives it a reddish colour, 
especially if It has combined with it in a gaseous form or with 
steam. In presence of a base It is possible to prepare the loy 
beforehand, which moderates the volatility of the sulphurous acid 
at a higher temperature and hinders the formation of sulphario 
acid, and also the colouring of the material under t^tnwnt. 

According to the present established thcoiy, whioh really lias to 
do with tho deoxidation whioh chemists ascribe to sulphurous add, 
there is produced during the boiling large quantities of sulphuric 
acid, which more or loss interfere with the energotio action of the 
bisulphite bases. We do not believe in this reaction, and thwe- 
fore 4roo ivith Lioud that if sulphuric acid, and also neosssarily 
sulphates ol lime, magnesia, or soda are formed, to these combin- 
ations would be found in the ley, especially if they are as soluble 

*^The analysU of M, Joseph de Montgolfier, Assistant in Chemis- 
try at the College of Frwios, gave the following results os regards 

the le^j^t sUghtoit trace of sulphuric acid combin- 

ations. therefore, that no sulphario add is formed. 

^ 2. ^hat the fresh unused ley of bisulphite of so^ ooutolns 196 
grammes of sulphurous add nor Utre, whereas after bol^ these 
stUl IW grammes. The diffe wttoe explsJas the lofs« to a 
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o«rtoio extent^ wMoh results from boiling ; and, on the other hand^ 
that a certain cm^tity of the Bulphurons acid remains in combin- 
ation with the inortiBtetions and resinous matter in the wood, or in 
the state of reduced sulphur : when the boiling is effected by dlreot 
firing (without steam), there is a greater loss. To prove this analy* 
sis, sulphite pulp, which had been prepared with bisulphite of 
lime, was burnt, and only contained 1 *6 per cent of ash, so could 
not have contained any mineral matter. 

The theory of the presence of sulphuric acid is, no doubt, in- 
correct, as in the spent ley almost all the sulphurous acid is re- 
oovered ; there must, therefore, be tome other explanation of the 
chemical effect produced. 

We must here, however, mention that the loy had been used to 
boil 26 kilos of wood, and that it was produced from nearly pure 
sulphurous acid. In manufacturing sulphurous acid on alarue 
scale from pyrites, sulphurie acid is always formed, oonsemientTy 
with the produced bisulphite, oomblnatious of sulphate oil lime, 
masmeda, and soda will also be produced. In such a case an 
aniuysit of the spent ley would show the presence of these com- 
binations W^ith sulphuric acid, and a test would prove whether the 
ley contained any before being used. 

We are not credulous enou^ to believe that we have arrived at 
the true theory in the process of boiling, for very careful Investi- 
^tions, which are beyond us, would bo required to prove this. 
We only rive our views on the subject that su^hurous acid separ- 
ates the extractive matter of wood under the influence of heat, and 
bleaches the colour in the material, whilst unoombined sulphur is 
driven off, and that Anally the resin, which is hardly attacked by 
the sulphurous acid, forms soapy compounds, more or leas soluble, 
with the bases of tlie bisulphites. It is even possible that the sul- 
phur and the soaps may form gummy combinations which adhere 
to the fibre, increasing its av eight. 

According to these foregoing remarks, especially to the circum- 
stance that no aulphnrio acid is produced in the boiling, it would 
seem that it would suffice to use a boiler made of sucE metal as 
would withstand the bisulphite combinations, and by the use of 
such a metal diepense with the lead lining. Wo merely mention 
this improvement In passing, as every experiouced man will know 
that not only the oonstruotlon of the boiler would be facilitated, 
but also the cost of repairs reduced, the boiler fjould last longer, 
and a great many dimcultids which now appear to be In the way 
would be removea. The metal that would perhaps be best suited 
would be a sort of copper, which M. Lloud not loug ago patented. 
Experiments which are now iu progress will put us in the position 
of judging whether this metal Is fit for the purpose. 

All manufacturers were astonished at the immense yield 
obtained by the sulphite process, as it was much larger than that 
derived from the soda process, and even much greater than most 
cellulose, whicli, according to ohomical analysis, is contained In 
wood. This additional weight, however, la not obtained by the 
addition of mineral (load), which may be determined by analysis, 
but is owing to the sulphur and resinous combinations which burn 
ofl* without leaving any residue. 

Comparison bbtwkbn the Differently Worked Bisulphite 
Pulps—Boilino, Ac., &c. 

We will now explain the respective systems by which the 
Buiphito pulp is produced, vL,, by bisulphite of lime, ma^osia, 
and soda. Tue sulphite of lime pulp, as it comes out of the boiler, 
is hardly fit for better-class papers than uews and ordinary 
printing { If It is required for better sorts it would be necessary to 
thorou^ly wash' it, and then bleach it, by which it would lose 
according toM. Kudsol {NoT47 of the Papier Zcitiuig)^ 28 per cent, 
We had the opportunity of mentioning tliis to one of the most 
important Swiss paper* manufacturers, and he confirmed that the ^ 
loss was considerable iu washing and bleaching. 1 

We recommend manufacturers not to work largo quantities of j 
sulphite pulp without having washed it beforohaud one or two i 
hours, as it ooutains sulphurous acid, which attacks the metal of 
the eugiues, as the above-mentioued manufacturer has found out | 
by exj^riouoe. The washing may be accelerated, aud the sul- 
phurous aoid driven off, by adding muriatic acid. The loss 
which takes place in the washing Is not fibres but the combi iiatious 
of sulphur, resin, and lime, which arc sot free through the action 
of the roll, and It is this which is lost, being washed away by the 
drum-washer. 

The boiling process seoms to be simple enough, and one has 
only constantly to renew the inner lining of lead> which Buffer's 
more from the expansion aud ooutraotiou of the Imiler plate than 
from the action of the bisulphite or gases which are generated 
during the process of working. Great importance seems to be 
attached to the sise of the boilers, as they are built 4 ineties iu | 
diameter and 20 metros long. We cannot understand, however, i 
how the size of tlie boiler affects the boiling when the trials made | 
iu an experimental boiler containing 25 kilom'ammes of wood did | 
not vary in result from those done in a mauuFacturiug boiler hold- 
ing 1|600 kilograxnmoi. 

We will not dispute about the cost of production of sulphite 
of lime pulp as we have not got the figures concorning keeping ■ 
the boiler in repair and duration of same, which really constitute 
a considerable portion of the cost. Moreover, no one in France 
has yet been able to estimate the cost of production. 

Sulphite pulp made by the magnesia process appears to be bettor 
suited for ordinary and finer paper as it is cleaner, and contains 
less heavy matter. It washes well, and the best rags do not bleach 
better. We do not know whether this result is owing to more 
oarefol treatment of the wood, or whether it is owing to the use of 
magnesia instead of lime, but will merely state the facts which 
explain the resolts. 

The boiler is 5h<’ketted| and is heated by blind steam* so that 
the ley Ineide deea not tNPieme wsaksr (more dilttie*) Mofemir, 


as the ley is used in a more oouoeotrated form than in the lime 
process, and the combination of snlpburous aoid with magnesia Is 
less stable than with Umo, so the chemical effects must be greater 
in the same time and with the same temperature. Wo may assume 
that iiidiroct beating from without is indispensable. 

During the process of boiling, the pressure in the boiler and in 
the steam jacket varies a good deal. In the l^llor the tempera- 
imre is more elevated, which goes to pi-ove that sulphurous add 
in the gaseous form is given off, which, as before explained, takM 
a higher tension than steam at the same temperature. During the 
boiling, oaro must be taken to let off constantly the superfluous 
gas, so that the pressuro in the boiler and the steam jacket does 
not vary more than two atmosphei*e». If these precautions are 
not taken, au over-pi'cssure might readily cause au explosion. The 
method of boiling with bisulphito of magnesia with Indirect 
heat is well founded. It will be noticed that sulphite pulp pro- 
duced by this system ooutains charred portions* whion goes to 
prove tlmt some of tho wood which has not been oovered py the 
fey has been in contact with gaseous solphurons ivdd. To conn^raot 
this, it is not sufficient to cover the wood In tho boUer with a 
perforated plate of lead In order to keep it under liquor, as In 
oonsequenoo of the constant evaporation of the liquor the time 
must come towards the end of the boiling when the wood is not 
entirely oovered, and as the boiler la stationary so necessarily this 
part of the wood which will bo uncovered is acted upon by the gas» 
and becomes charred. One will now oompreboud that the boiling 
with bisulpite of magnesia must be very carefully watched to 
regulate the pressure aud keep it even. It is necessary to have 
two men constantly iu attendance, as it would be dangerous to 
trust to cue man on aooount of the abundant amount of gas given 
off, and the oousequent smell. It is not difficult to detect imper- 
fections in the lead lining in tho boilers during both processes. 

Magnesia pulp is more expensive to produce than lime pulp ; lew 
on account of calcined magnesia being more expensive than ume as 
on account of the loss through washing and bleaching — this may 
he the case, but we are not fully informed thereon. It may be 
assumed that sulphurous acid is given off in both processes iu the 
same way. 

Tho additional price of 7 to 8 francs per 100 kilos of the magne- 
sia over tho lime pulp, may to a great extent be due to its being 
of a better quality. 

Soda Sulphite Pulp, — Wo have already explained above how 
bisulphite of soda is produced, but have uo praotioal experience in 
the matter which would be of any value, rt the equivalent value 
of the pulp. Tho first manufactory which will bo worked on this 
system is now being built, and we shall be able to learn the result % 
wo have concluded that the ley has a similar effect to that of the 
magnesia, and that it is in any case better than that of the 
lime. 

At first direct steam is employed for the boiling, and afterwards 
boiling is effected through a serpentine pipe ( Patent Kudelski), 
For boiling a revolving boiler la used ; by this the charring of the 
fibre is avoided, and process acoolorated. The whole arraims- 
ments of tlds process api)car to deserve the attention of inauumo- 
tiircrs, but we will reserve our opinion upon it until it proves 
Itself to be practical. 

We will conclude by putting together a few facts which appear 
to us correct : — 

1. — Lime sulphite pulp will be used for new aud common print- 
ing papers, or to all sorts of paper wliicb will not necessitate tho 
washing and bleaching of the pulp. 

2. — Magnesia and sulphite of soda pulps will, on ocooimt of their 
cost of production, bo used only for better and finer sorts of paper. 

3. — It appears clear that copper, bronze, or some other motal* 
which will resist the action of the sulphurous aoid, must take the 
place of the steel-plated boilers lined with lead. 

4. — That the towers, which, on account of being 90 feet high, 
cost at least 90,000 francs, will be superseded by a less costly 
arrangement. 

5. -— For cleaning the boiled pulp, similar strainers to those used 
for removing tho knots aud unboiled portious of straw will be used, 
by which moons the pulp would be cleaner and freer from sheaves. 


THE “ GERM THEORY” OP SILKWORM 
DISEASE. 

I N 1865 the weight of the ailk-ooooons produced iu Franoe 
was 8,000,000 lb. Largo as this amount seems, we may bo 
able to discover the ouormoUs falling off which the 1866 crop exhi- 
bited, when wc learn that iu 1853 the weight of silk produced was 
62,000,000 lb. In a single year— that of 1865 — the fall produced 
a loss of 100 millions of frouos. Iu 1853 tho rrcaiitw was 130 
miUious of francs ; and wc also loam that iu the twenty years 

5 rior to 1853 the revenue from silk culture had doubled itself. 

"he vast and overwhelming nature of the catastrophe, which 
thus threatened the commormal prosperity of France, can be fairly 
judged from tho forogolug figures. Daring a puriod of fifteen 
yeai-s the silkworms (or caterpillars of the silk -moth), had died 
off by thottsauds, smitten by a disease which appeared mysterious 
alike iu Its origin aud in its spread. No such calamity can befall 
any nation wi^out attempts being made to stay the progress of 
the disease. As in the case of the existent vine-disease, remedies 
were proposed by the score. One author, writing in 1860, 
remarks that the nnUaria medica of the silkworm ** is now as 
complex as that of man. Gases, liquids, and solids have been laid 
under 4Mmtribiitioii. Fromriticfrinf tosnlplmoasiildf Iromri 
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to rum. from to aulphato of <|uiuIno— all havo been 
invo^d on behalf ol tnla unhappy insect” 

to auob a pf^A had mattew come in that tho Minister of 
Agifiowltnr^ as Jrepresentlng tho French Government, signed an 
agreement, binding himself to pay 500,000 francs to the Happy 
disco of a remedy which was said to be snocessful in arresting 
the disoase, ^he remedy was tried, but without success. It vas 
at , this junctnro, k June 1863, that Faateur appeared, prepared 
to undetjtahc a thorough and sciontlhc Inves^ation into the 
mysterious plague whion, so far, had ravaged the insect tribe 
uncheohed and at will. 

Prior to the appearance of the dread disorder— which, by the 
vray, was knotm as pebrine^it was noted that an affection named 
muswdiw! had attacked the silkworms. One BassI had shown 
that the “ musoardine " was undoubtedly caused by the growth 
within the s!)kv<B'nMb * Iminute parasitic plant. In due time, 
these disease-plants gave origin to their microscopie spores,” or 
seeds* The spores, oonveyaa bv the wind, carrlou tho disease to 
regions in whfoh had been unknown. ** Pebrine,” however, was 
a mr more fatal malady ,ihan musoardine.” The former caused 
black spots to appear on tho bodies of the worms, and from this 
fact the haiue of the affection was derived. It affects the growth 
and nutrition of the little spinners of the silken thread, and 
finally causes their death. Doubtless the prior discovery of tho 
parasUtc and plant-nature of ** musoaroine” assisted Pasteur 
somewhat In his search after the cause of the “ pebrlno” ; aud he 
was armed likewise with other items regarding the nature of this 
plague, wbioh proved useful in guiding his footsteps towards its 
true seat and origin. So early as 1849, curious rounded bodies, 
■hawing apparently independent movements, were known to occur 
in the Wood of the •llkwornis. These corpuscles ” multiplied 
in the inssot^s body, and, undoubtedly, as was proved by Gornalla, 
caused the disease of the insect. Later on, those mvatorions 
** oorplwclw *’ were seen to Inhabit even the eggs laid by the 
silkmoths, and from which new silkworms spring. The egg was 
thus apparently tnteoted from the parent, and in turn, the infoo* 
tion, of course, pew with the silkworm, aud thus became a 
hereditiry oompkint, propagated from parent to offspring. 

A silkworm sufferiim from disease of this nature, seems to be 
afiteqted in every part of its frame, Tho ** corpuscles” literally 
reign over Its body. When the diseased insect begins to ** spin ” 
its attempts are in vain, for the silk glands, instead of providing 
tha fiald material, as in health, are filled with tho corpuscles. 
Oompl^te disorganisation of the structure and life fuuctions of tho 
nn^ppy l&seot prevails, and It ultimately dies, vanquished by 
the maaen enemies that have thus multiplied in its blood. 

l^asteur, at the outset of his discoveries, drew attention to one 
very Important point The corpuscles, ho saw, were small, and 
comparatively undeveloped in the egg. lu the young worm even 
they might escape notice. But with the insect’s growth its uu' 
bidden guests” also increase in number aud uize ; while, lastly, in 
the chrysalis, and in the full-grown moth itself, the corpuscles are 
large and readily seen. Hence appeared clearly enough the reason 
why the old methods of testing the eggs was fallacious and 
untrustworthy. The egg might apparently be healthy, and yet 
contain the germs of the disease fully represented in its oonsti> 
tutlon. But it is different with the moth. By naisiug the egg, 
the disease was liable also to be overlooked. By beginning with 
the diseased parents, or moth, in which tho presonoc of tho 
corpuscles could be fully traced, no difficulty was experienced in 
pronouncing an opinion regarding the probability of the disease 
being reproduced. 

Line all reformers Pasteur experionoed groat difficulty iu 
persuading the silk^growers to accept his dicta. They ignored the 
fact that a fine-looking cocoon might harbour a diseased moth. 
The egg, as we have seen, gave no hint or prophecy of what the 
moth might become ; aud as often as not, the diseased eggs, chosen 
by the growers, produced bad moths. So convinced W’aa Pestour 
of the surety which lay in taking tho moth as the fulcrum upon 
which to move the lever of thought and research, that in 18C6 after 
Inspecting fourteen parcels of eggs which had been selected for 
hatching, he wrote aud deposited iu a sealed packet 1ns view of 
the probable results which would follow the developmont of the 
eggs. In 1867, the growers told their story. Pasteur’s letter 
was then opened, and his prediction was so far verified that iu 
twelve ont of fourteen oases the results agreed exactly with his 
views. He had said iu his letter that many of the worms would 
perish completely, whilst others had well-nigh been oxtiuguished 
by the disease, and the result was as he had predicted. Had the 
mot^ of 1866, from which the eggs Imd been taken, been inspect- 
ed, as Pasteur advised, none of ^e fourteen packets of eggs would 
have been allowed to undergo development. Two packets of eggs 
he pronounced in 1866 to be sound, aud born of healthy moths. 
These packets bore healthy caterpillars aud thus in a reverse way 
verified tho correctness of nls views. 

The result of Pesteur’s labours in connection with pehine may 
be predicted from the foregoing account. By rearing iiealthy 
eggs, and by the destruction of all unhealthy and diseased 
moths and worms, Pasteur restored to France the well-nigh 
ruined industry of the silk -growers. He elaborated his methods 
to such au oKtent and perfection, that he was enabled almost 
to predict the exact extent to which tho disease would prevail 
In a given case. He showed that infection was conveyed by tho 
wounds which the WOr»w indicted on one another with their daws. 
He proved the infeotlous nature of the disease by infecting a 
mulberry leaf with the diseased matter^ aud by showing that the 
healthy worms which ita4 hut onoe thereon, iu due time 
bfoame diseased. He demca^trated that only by destruction 
and isolation of affected worms oould the disease be stamped out, 
i«4 A new and healthy breed secured. In a words Pasteur 
^ «<J prom*- 
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CINCHONA CALISAVA 

A t the meeting of tho Linnseau Society, on Thursday, the 3rd 
nltimo, a valuable and interesting paper was read b|y. Mr. J* 
Elliot Howard, F.L.S., the well known qulnologist upon Clnohona 
“ Calisaya, var. Ledgeriam^ How., and 0* Ledgerkin^tt Moena,” 
and in inustration of his remarks there was a magnificent display 
of Oinohona plants, bark, seeds, dried spedmens, Ac., brong^t to- 
gether by Mr. J. Elliot Howard himself and by Mr» Iffiomae 
Christy, F.L.S., and ihe keenest interest was taken in these by the 
members of tho society present. 

Mr. Howard commenced bis paper by recalling the fact that In 
1866 he badi iu a paper before the Botanical Oongress, quoted Mr. 
Markham’e statement that although the Cinohoua Calisaya not only 
was the most famous of all the S. American bark trees, and in its 
native forests the most beautiful in appearance and the richest iu 
quinine, it had not proved a suooeas in India. Mr. Markham de- 
plored the stunted, shrubby appearance of the trees growing in 
India three or for years old, with a height of less than 6 feet, and 
6 inches girth ; ** as different as possible,” ho said, ** from the 
glorious Calisaya of tho Caravaya.” 

At the time Mr. Howard ventured to express a hope that, never- 
theless, the time would oomo when Calisaya must, in India, assume 
its rightful position as the queen of all qulniuo-growing species, 
and this hope, he said, had been now realized by the introduction 
of mixed seeds of the very best kinds of Calisaya by Mr. Ledger, 
a service very ill requited by the Dutch Government, 

In the Journal of Botany^ of November, 1881, Dr. Trlmen pub- 
lished an account of a cinchona whhh he called OaXlsaya 
Lcdgeriana, Moens, being a tree that had been found growing on 
estates in Ceylon, five or six years old, tho character of which was 
not known until Mr. Moens’s visit to the island in 1880, when he 
pointed them out as Ledgeriams^ and Dr, Trimen thereupon gave 
them the name of C. Ledtjeriana, Moens, but, os Mr. Howard 
showed, they realised the description given by Markham of the 
Indian Calisaya as stunted and shrubby, and prematurely 
decayed. 

There was nothing, however, to show that these trees had been 
raised from seeds brought by Mr. Ledger, and in fact their Idea* 
tification rested upon the botanical aoouraey of Mr. Moens’s 
description. 

Mr. Howard seemed inclined to believe that tiie plant figured 
and described by Dr. Trimen is the male form of Cinchona Mic- 
ronthaf var, OalisayoideSf the female plant of which is figured in 
Curtis’s “ Botanical Magazine” os 0, OaUsaya^ vUr, Jmphlamt by 
Sir J. D. Hooker. It also bears some resemblanoo to tho plant des- 
sribed by Howard as 0, Forhesiatia, 

Mr, Howard was emphatic in his opinion that this ifierantha 
variety ought to be avoided in cultivation, and he mentioned that 
he was more free to indicate tho mistake committed by others, be- 
cause ho himself had been deceived into growing and distributing 
as true Lodgerlaua” seeds forwarded to him as such by Mr. Moens 
as Ledgtriam^ but which turned out to be nothing of the sort, as 
was fully proved when be out down one of the trees aud analysed 
the bark, comparing it also with bark sent to him from Jamaica 
grown from the same seed. He had been misled by the name 
Ledgeriana attached to the £.1. seed which ho raised, and was 
HOW sensible that the Miorantha like aspect” of tho trees noticed 
by his Indian friends more correotly indicated their true 
character. 

It was evident, Mr. Howard continued, that none of the low 
varieties of Calisaya would repay cultivation, and that no reliance 
can be placed on any description unaooompanied by careful observ- 
ation. 

He called attention to some plants on the table, grown from seeds 
^om the Yarrow estate, Ceylon, os taken from trees that yielded 
7 to 12 per cent, of quinine, aud he pointed out tho rich velvety 
appearance of the leaves that is so highly oharaoterlstio of the 
glorious Calisaya of the American forests. 

With the exception of Mr. Ledger, no one had received from 
South Amorioa true Calisaya seeds except Mr. T. Christy, who had 
contributed a valuable ooUeotion of specimens grown from ^la 
seed. Mr. Howard explained how he had planted seeds given ip 
him by Mr. Christy, at the same time with those reoeivild frein 
C%lon,aod they grew up side by side, evidnitty iroiD Ihe 
eiMiMtftmt'llirir iMs^^eaeedwa^teilM mm fi§mm 
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*n4 the tvo vultln of Oali$ayu Verdi e&d (7, 

When hir. X^edger’e eetdi were In thi« country, he (Mr* Howerd 
wee oonenlted by Mr. Money regarding them, and gare a favour* 
able Judgment from the appearance of the oapeulee, aa being 
of the Mi(tr<mrpa variety of Caliaaya. 

Dr. Weddell’e Ukraoarpa differs, however, from Ledgtrima lu 
the oharaoter of the under surface on the leaves, but Dr. Weddel^ 
gave him specimens of Calisaya barks obtained in his second 
journey, which oloetly resembled the Verde and Morada of Mr* 
Christy, 

Nothing can be more Importaut lor the olassiffcation of Cinchona 
than a close examination of the barks (said Mr. Howard), and he 
handed round branches of both (7. 0<dieaga var, of Ledgeriana* 
How., and of. the C, Zedgniana, Moens, to show the difference 
between them, which was, In fact, very marked. 

Ho then went on to quote from Mr. Van Gorkom*s recent book 
to the effect that in Java the Itedgerkma were easily recognised by 
the peouliar uniformity of their bark and the small white flowers, 
and he said that in that island great care was taken to preserve 
the best trees, whereas In India he was afraid many of the 
best trees of Suceimbra Officinalis had already been out 
down. 

Mr. Howard then went Into the question of hybridisation, and 
remarked that there had been more Imagination than fact intro* 
duoed Into this controversy, fle lamented the great loss to soienee 
in the early death of Mr. Mclvor, who had gone into the matter 
critioally. He had received from him oarefally selected specimens 
of hybrids, but they did not soffice in his opinion to establish any 
theory, He would not deny hybridisation, but he thought it was 
very local, and quoted letters from Mr. Lodger to the effect thot 
whilst trees on the outer fringe of the plantations deteriorated, 
those in the inside continued to give the best quality of bark, and 
though differences still appeared* in their foliage at the time of 
flowering, they were visited 6y thousands of humming-birds and 
bees. 

He stated that the wrong species had beeen cultivated fu India 
and Ceylon, the Sucairubra having there taken the place of the 
superior i'alltaya^ the 8ucciruhra being inferior for botli pharma* 
eoutioal and manufacturing purposes. 

Mr. Howard exhibited a bark which had been sent to him by 
Mr. Molvar that had boon taken from a tree raised from seed 
sent out to India, and in which owing to cultivation, the produce 
of quinine had inoroosed in about fourfold ratio. In Mr. How- 
ard’s opinion it is not unlikely the same result may occur with 
Ledgerioua. 

Mr. T. Christy said “ that specimens of Cinchona had been 
sent to him from Bolivia by a botanist who had been in his 
employ h^^re for some time, and for whom ho had obtained 
an appointment with a gentleman leaving for La Paz, the owner of 
large plantations. Mr. Chrifsky Impressed upon him, before ho 
went out, the extreme importance of gathering tlio flowers, leaves, 
and the seed pods of all the varieties of Cinoiumas cultivated on 
the plautatious, and tJiat gave the best results, and he had very 
fairly followed out these wishes. Mr. Christy then drew atten- 
tion to tlie dried specimens of the various varieties which w ere 
placed before the meeting, and acknowledged tlie great assistance 
he has received from Mr. Howard in classifying these plants, and ho 
said the result was, that after a groat many Icttois passing, and 
a great amount of information being thus diffused, that planters 
in Bolivia had found that it wan to tlioir advantage to grow tb| 
Calisaya verde^ a very large tree, ttn<l which they found answered 
their purpose the best of any. It did not yield quite as much 
quinine as the C. JHcrcwfa, but the growth was much more rapid 
and the yield of the bark was very much greater. Takiug into 
account the twenty days’ mule journey which this extra quantity 
bark had to support, it still paid better to cultivate than the richer 
variety of Calisaya morada^ on account of the larger yield. To 
ahow the value of such a Society as the Linneean, and of being 
able to compare living specimens, *’ Mr. Christy continued, “ since 
oombig into the room, one of the plants here had be eu resognised 
by Mr. Howard and Mr. E. M. Holmes as identical with tiie 
specimens of bark sent homo and named Rubravinada.^' Mr, 
Howard had Informed him that the plant was raised from the seed 
he (Mr. ChiHsty) had sent him. He had been able to identify thh 
plant of Calisaya Rubra\Ki\ada with the dried specimens by the 
appeontnoe of its foliage and marking. 

Another fact wanted ventilating, and that was that they had 
tried in every way to explain to friends iu Bolivia, who are on the 
plantations, that what was particularly wanted was the Calisaya 
Ikoown here ender the name of Ledgtriana, It woe explained 
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thoroughly that what was wanted was the variety with the 
red stems and red leaves ooUwi KoJ» by the natives. Th^y re* 
plied, seed specially marked had been sent home several times, 
and different journeys were mode to the mountains for specimens, 
but that they really could not Had trees with this peoilliar red 
marking. 

Mr. Howard, when reading his paper, remarked th^t heaotioed 
that the leaves turned rad at a certain time of year. * 

Mr, Christy remarked it was ourioas that only that morning he 
had token from a Caliaaya plant in his hot house a bright red leaf, 
which he thought was dead or diseased. Jf he hod brqjagt^ it, it 
would have been seen at once that it was of a brighter crimson, than 
on any other plant produced. There was no doubt that the leaves 
did change colour at certain times of the year. 

They seemed to notice out in Bolivia that the Calisaya Morada 
seed was thinner and ir ore pointed than the £?. Verde. 

On looking at the dried specimens Hr. Howard remarked to Jfr, 
Christy that a change was fast takiug place in the dUtinotivs marks 
and shape of the leaf ; some leaves wore geting quite poiatod, 
like a Morada, and iu the Bolivia dried specimens, ^hey oolled 
them lanceolate shaped, &o., Ac. 

Mr. Christy said he had brought with him the Calisaya Ltdgeri^ 
ana obtained from seed sent from Java, and it agreed pretty nearly 
with the plants brought there that evening, vh., those of the 
Oalitaya verde. Mr. Howard’s conclusions were. It seemed to 
him, that the true Ledyeriana giving 7 to 12 per cent of quhdne 
agreed exactly with the plants raised from Bolivian seed. Again 
the cinchona planters agree with Mr. Howard in stating that the 
only vailoties worth growing It the Cedisaya, and they select the 
Calisaya verde as giving them the best return for their capital 
expended. ^ 

Mr. E. M. Holmes asked If Mr. Howard had seen Dr. Trlmen’s 
recent paper in the Journal of Rotany for Hay 1883, in which Dr. 
Trimen stated that there are no Ledgetianas in the East which have 
not descended from Ledger seed. If he understood Mr. Howard 
rightly there were several forms passing under the name of 0. 
Ledyeriawa which were not the true plant, but that^oma Of the 
plants raised fiom Mr. Ciirlsty’s seed were identical with the true 
Lelyrrlana, and that these were distinguished by the velvety gloss 
and the ciliated margin of the leaves. He could now understand 
how It was that the Bolivian planters did not recognise the roga 
variety because it was obvious that the colour was only temporary. 
Mr. Christy’sseed, judgingfrom the plants exhibited, evidently 
includes not only the true Lfdyerlana but also the Morada aud 
several forms of the Verde, such as the RtdrraKenada and 
Albovenada, 

Mr. Howax-d replied that ho had not seen the article alluded 

Ml'. Howard made a few remark* in reply, but oa wo were 
unable tu decipher, satisfactorily, the notes of those made by 
us at the meeting, we ventured to ask Mr. Howard to trausoribe 
tliem liimself, aud iio has very kindly favored us with the 
following : — 

My rovciw of the wliole suiqeot is briefly as follows Dr. 
Trinicu and Mr. Moons, wishing to describe (os a new speoios) 
the very Buino ledyerimia trees, of which I had given description 
and analyses of the bark, with plates drawn and colored by our 
most able artist, aud which I had U»mi published as a variety 
of Cinchona Calisaya, took for typical speoimeu of the same a 
tree found in Ceylon, derived apparently from seed given by 
Mr. Mclvor, ol uncertain origin. I think it will be evident 
to any botanist comparing the plates and desoription. that they 
differ very widely, and on Mr. Moons’ own authority I claim that 
mine alone are authentic. I believe the tree figured as C. 
Ledgeriatui, Moens, to be no Calisaya at ail, but either a true 
Bpecias standing luterm*?diat« between Calimyn and Hierantha 
or a mere variety of Micrantha. Compaiison of plants manifest 
this still moie cbaely, and also shows the very close resemblanoe 
between the Ledgeriana and the Morada and Verde varieties 
of Calisaya, all perhaps standing under the vor. Microcarpa of 
Weddell. The real Ledgeriana Is not the Verde, nor the Morada, 
but that which is known in its native habitat as the roja or red, 
from the leaves turning a bright red (under circumstances), as 
noticed by Mr. Ledger in Bolivia, and by Mr. Christy aud 
myself in our authentic plants. The leaves of these seem to me 
more leusltive both to the influence of light and temperature 
than the others named. The roja seems to be a more delioate 
tree tlian the Verjle, and is (perhaps oonserjuently) not loundin 
patches, but isolated ; neither hat it ss yet been cultivated. I 
have noticed various points of differeuoe from .the I^seudo-Led* 
gcrUma of Trimen which would no douht ha port disappfar» 
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through the rough influeuoe of oUxoate and weaUier ; but the 
glorlou* Oalfeaya ol the ^Bollrlau foreet oaimot permaaeutly be 
oonfounded with the micranth^id variety with whleh it bae been 
supposed identical. The bark alone, as uotioed by Mr. Von 
Qorkom, is a sufifteient distinotlcm.— O.'yion Obtervei\ 


CINCHONA CULTIVATION : ITS FINANCUL 
ASPECTS. 


A PLANTER, S, VVismaad, writes There has, within the 
last three years, been quite a rage for olnohona planing. Every- 
one has taken to planting cinchonas, to a groat or less extent ; and 
we all have, or have had hoptui of making fortunes out of the bark, 
and being able, notwithstanding the fickleness of our old love of 
oofibe, to retire, some of us, after many years of exile, to England, 
and those home comforts which memory paints for ns In the 
brightest hues. 

The cinchona mania has some raUofi d'etre. Money has un- 
doubtedly been made, and is now being made, from olnohona ; and 
estimates, drawn up by authorities on the subject, show ns what 
handsome profits are still Hkely in their opinion to be derived from 
iho cultivation. But, looking at the rapid extension which has 
been made in cinchona cultivation of late, the question naturally 
arises, will the demand for, and oonsumptiou of, the bark keep up 
with the supply, so as to insure paying prices some years hence, 
when trees^now being planted will have reached the producing 
stage ? Philanthropists may rejoice when “ the bitter blessing’* is 
brought within reaoh of the poorest in the laud ; it will bo well for 
the world genei^ly j but will it be altogether satisfactory for the 
Individual planter ? Though be has his fair share of the milk 
(unadulterated) of human kindness ; it was not philanthropy olone 
which induced the planter to spend hit best years In fostering the 
fever-slayer ; eela ta $ans dire. Neither was it revenge on the 
malignant goddess. Malaria, for a shattered constitution. 

1 calculate that there are now growing iuPykara, Noddlwattum, 
Ouchterlony Vklley, and S. B. Wynaad, 6,000,000 olnohona plants; 
X0,000;000 may be put down for North and South Wynaad, 
OotacOanund, Coonoof, Kotagerl, Kartary, Koondahs, Ac., giving 
a total of 15,000,000 plants for the Wynaad and NilglrU. Wo 
have besides Mysore, Coorg, Travanoore, and other districts In 
Southern India, and Sikhim and Darjeeling in the North, whore 
cinchonas, have been extensively planted ; and I do not think I 
would be far wrong In putting down another 15,000,000 as the 
number of plants now growing in these parts ; giving, witn the 
cultivation In Wynaad and Nilgiris, a total of 30,000,000 plants 
for the whole of British India. During the next two planting 
seasons, 1883 and 1834, 1 believe a Ihrger number of cinchonas will 
be planted out thao In any previous years ; and by the year 1890, 
there will be In British India not less than 40,000,000 cinchona 
trees (yellow, crown, and red boi'ksjnoue of them less than 5 yeaw 
old, with an annual producing power, allowing in> per tree, of 
iO, 000,0001b of bark, that is to say, more than half the amount of 
the present average annual outturn of bark In South America, from 
all sources. Then, tliere are Ceylon, Java, Jamaica, Mexico, and 
other countries which have gone, and are still going, in largely for 
this cultivation j and though It has been rep(>rfccd that the Soutli 
American cinchona forests, owing to the wholesale harvesting, are 
rapidly decreasing, it is difficult to get reliable information on the 
subject, and it seems unlikely that South America will cease to be 
a Large producer of bark for several years to come. 1 do not think 
it would too much to put down the production of bark, in 1890, 
pi countries other than British India, at 40,000,0000), which would 
bring the whole world’s production to the grand total of 50,000,0001b 
annually ; or, as far as I have means of learning, more than doable 
the pQseent winual consumption, and, even allowing for a large 
yearly increase In the demand for bark, far more than is likely to 
bo required to supply the world’s wants at that date. 

At the present time, inferior bark (twig and branch) is not worth 
shipping ; being “ a drug” in the market the druggists will have 
none of it ; and if the German brewers want to make use of it in- 
stead of h^ for their beer, one would naturally suppose that 
they would be willing to give for it what would at least pay the 
grower for the jfrelght and charges, especially this year when the 
•apply of hops was reported to be short. It remains to be seen whe- 
ther the price of a groat 4eal of our stem bark will not, within the 
next few years, fall to a point at whbk It will barely pay us to 
grow it. There is scope for tiie extension of the consumption of 
quinine of course, but it is not unlimited scope. Those countries 
lavoured with cheap labour, nndsaitable sdd and oUmate.may be able 
lioderiredidr'profttsiroooinobom lor some years to come : and 


amongst oinokona growers, bO who is most cateful ib iihe selootfob 
of his seed, and gets a strong.groidi^ variety with rich bark to 
fiourish on his land, will be better off than others. But to those 
who may contemplate going in for cinchona onltivatiou, 1 wotdd 
point out that the grand results talked of as havkig been obtained 
and being now obtained by some in this branch of agriculture may, 
as far as they aro concerned, be relegated to the limbo of poSt 
possibilities. 


THE GARDEN. 


CINERARIAS BY CUTTINGS OR OFTSETS. 

T he cineraria, as Is well known, is so apt to vary when raised 
from seed, that no two plants in a thousand can be relied upem 
to turn out to be exactly alike. Yet one often meets with a sort 
among a batch of seedlings that It would he desirable to perpetuate. 
But os this oannot be done by means of seed sowing, the grower 
must adopt the only known method of propagating the charaoteris- 
tios of any particular sort of this or any other kiud of plant which 
has the same peculiarity of varying from seed ; tliatis, by means 
of cuttings or offsets. The difference between a cutting and an 
offset is that the former is a shoot or piece of growth without roots, 
while the latter is a shoot with roots more or less, and always to 
be found proceeding directly from the underground rootstock of 
plants of the same character of growth as the cineraria. True, cut- 
tings are not often to be had from our present subject; but if rightly 
treated, the plants will throw large numbers of offsets. When it la 
intended to increase the number of any desirable variety In this 
way, let the stoma be out over close to 'the ground when they have 
finished flowering. Water sparingly tiH they start into growth, 
and keep them in partial shade, in such a pcsition as that they will 
not be exposed to the bright rays of the midday sun, but may have 
the sun morning and evening. The best place for them is a spot 
behind a wall facing north, not overhang by trees, but protected 
from the meridian heat and light only by the wall. They should 
not be placed here till all danger of frost is past, or if they are, 
means must be taken to protect them at night. They succeed best 
when planted out ; indeed, they should not bo kept in their pots, 
because they will not freely form the offshoots that are wanted ex- 
cept they have ample room to ramble and push their roots in. Nev- 
er allow them to become dry, but see also that the drainage is such 
hat they cannot possibly become stagnated with moisture, The 
compost must be light, rich, and open ; ttie best that can bo made 
is composed of light fibrous loam, old, well-rotted stable manure, 
and leaf mould, along with plenty of sand to add to the porousness 
of the mass. The offshoots may bo taken off when they have at- 
tained such size as that they may be Iiaudlod freely. They should 
bo removotl with a sharp knife, after clearing the soil away from 
them with a blunt-pointed stick. Pot them in the same character 
jf compost as that already described for planting the parent plants 
u. Lot the pots be small thumbs, and place them when potted in 
a close frame, which must be kept close and shaded for a week, 
after which they may be gradually inured to air and light, bnt the 
latter they should have only in the morning and afternoon till well 
on to autumn, when they will do without shade. After the plants 
are well rooted they may be potted into pots a size larger than those 
they Verc put in to strike root, and in every way afterwards they 
require the same treatment os seedling plants. 

Polya NTHusKS. 

These are very deservedly increasing in popularity. They 
aro found to be among the most beautiful and free flower- 
ing of spring flowers. We ore speaking of the flue straias 
of sorts that may now be obtained from seeds-— not the high-olaas 
but more difficult to manage kinds, as florists* flowers* These lat- 
ter are not of much use for mere decorative purposes, but the former 
nro becoming indispensable to fUwer gardeners, and to all who wish 
to have a long period of beautiful floral display in their gardens. 
When they have finished flowering, all the flower stems should be 
cot away, except those which may be wished to bear sood. Only 
the very best sorts should be kept for the purpose of seedeaviug ; 
those with the most clearly defined colours, the largest and best 
formed flowers, and which also possess good substanoe. oiily Vu 
considered the best. Another point to be regarded as strongly 
desirable is the strength of the flower stems ; if they are weak the 
flowers never show up to advantage, thepfpre , it is desiralde that 
the seed-hearing parent should have stout stems, ^papahlo of 
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bmiog how^ lioftdt of lowers erect. After they tre done dow«H&gt 
thepljwtsshonldbe moved to a some what shady poeition» where 
they wU) be exposed only to the morning and afternoon or ereniia^ 
sum Stcong sunlight scorches the plants and weakens them, 
they die from sheer exlumstion when fully exposed to the sun’s 
meridian rays* They may be divided before being planted in their 
new quarterSi and should bo woU watered tiU they establish 
themseivei. 


MINEKALOGY. 


IRON ORES. 


On ih$ Iron Ores, and Subsidiary Materials /a?* the Manufacture oi 
Iroui ia the NcrthBaiitm of the Jubbulpore Diitriot ; by 
F. Om Mallet, F,0.S., Oeehyical Sumy qf India, 

FuOM tlme immemorial the Jubbulpore district has held an Impor 
tant place amongst those centres where the smelting of iron has 
been carried on in the native method. Plentiful ores, extensive 
jungles for the supply of charcoal, and proximity to thickly popula- 
ted alluvial traots of country, combined to give Jubbulpore a com< 
manding position in the old days before railways had brought the 
native hearths into an unequal struggle with the blast furuaoes of 
England, Even now iron is made on what, from the native point 
ef view, must be considered a large scale, numerous furuaoes being 
scattered over the iron-bearing portions of the district. 

The advantageous central position of Jubbulpore, now that it is in 
railway communication witli the richest parts of the surrounding 
provinces, Is too great to have escaped notice with reference to the 
manufacture of iron on European principles. As far as was known, 
ores and flux were to be had in abiindanoe, and the means for 
distributing the manufactured iron to the surrounding markets was 
at hand. But the often-experienced difliculty of keepiug large 
furnaces in blast with charcoal, and the abseuoo of any availalne 
coal, were a deterrent to any decisive action. 

Within the loi^oar or two, however, the discovery of workable 
coal by Mr. T. W. H. Hughes, in the immediate neighbourhood 
of the Jubbulpore district, has given the question a new aspect. A 
line of railway from the new * ooal-fleld at Umoria to Slurwara 
(Katni), on the East Indiai^ lino, has been proposed, and the 
preliminary surveys already executed. 

The question of fuel, then, being in a fair way towards a satis- 
actory solution, it became important to ascertain whether the 
generally received opiuiou as to the abundance and excellence of the 
Jubbulpore ores wae fully bonio out by fact. I was consequently 
directed, in the early part of this year, to visit the more important 
places where iron was known to occur, with a view to forming an 
opinion as to the extent of the deposits, and the feasibility of 
working them, and to collect samples for subsequent analysis. 
The question of flux and other subsidiary materials was also to be 
looked into. The following paper, then, embodies the results of 
my work in the field and laboratory. 

The Iron ores, for purposes of description, may be regarded with 
reference either to their minoralogical characteristics, their geolo- 
gical distribution, or their topographical position. The accompany- 
ing map, the geological work on which is mainly, and indeed, with 
reference to the area with which we are more immediately concern- 
ed, exclusively, due to surveys executed by Mr. C. A. Hacketiii 
1869-72, shows the distribution of the different series of rocks. It 
will be seen that between the great spread of Vindhyan sandstones 
on the north and Deccan trap qji the south, both of which forma- 
tions are almost barren of any metallic wealth, there is a belt, 
some 30 miles wide, where a very varied and intricately disposed 
assemblage of rooks occurs. It is just here that the band of iron - 
bearing transition strata, which stretches eastwards for more than 
200 miles through the Son Valley, comes in contrast witli the 
thickly populated alluvial belt through which the Nerbiidda 
flows westwards for about the same distauco. Hence one of tlio 
most important advantages which the irou-smeltcrs of Jubbulpore 
have enjoyed. Hematite ores similar to those of Jubbulpore are 
known to occur largely in the wild country to the oast ; but there 
are not the same facilities there for disposing of the manufactured 
product. 

The formations just mentioned include— 

Alluvium. 

Book laterite, 

Deccan trap. 

Lameta group. 

Upper Gfoudwana. 

Ooal measures. 

Tolehlr gi-oup. 

Upper V indbyans. 

Lower Vindhyans. 

Bijawur or transition scries. 

Gneiss. 

The Bijawur series and the rock laterite are tliqso with which 
we are more immediately concerned now, for it is in them that 
nearly all the iron ore is contained. (1) By roforenco to the map, 
then/one sees at a glance the general lie of the iron beariag traots, 
rhloh are those coloured respectively purple and burnt sleuna, 

'' jfcthough it i%ouly in certain portions ot those areas that the orcn 
are found. The Bijawur ores occur more especially in the Pergunnas 
Khumbhi and Qosulpore, whUe the Pergunna Bijeragognrh contains 
the greater portion of the lateritio ores. 


(1) Some ore also ocwmrs la the Gondwaua beds, but it is “very Impure 
andreatfircs much selection and cleaning, '* and is “very rarely worth 
worktop ’’ 0* Ifediaotii Menolri, Gecl^gica} Burvey of iHkf V# IX, 


Mineralogically considored. the iron orof are almost oxoluslvo- 
ly varieties of hematite and ilmonite (or red and brown hematite), 
tne former being especially oharaoterfstic of the Bijawnrs, and the 
latter of the newer formation. They may be classified thus— 


( f, HemoUiU 
Lmonitii, 

[ 2 , Limnite 
Latxeite OREH- 

* Hfrmtite, 


r Schistose hematite. 

Micaceous iron. 

- Jasfw^hematite. (2) 
Semi*ochreou 0 hematite. 
sManganiferous hematite. 

Pisolitio limonite, breaking with 
smooth oonohofdal fmeture. 
Ptsoiltic limonite, breaking with 
tough uneven fracture* 
Ordinary latorito^ some parts of 
which contains a high per- 
centage of iron. 


Magnetite has been found in small crystals dlesemltiated 
through the hematite bods of Sebora, but I am not aware of its 
occurring anywhere in such quantity as to entitle it to 1 m inclnd^ 
in the above list as an ore. 


BuAW'tJE Ores. 


The Bijawur series has been subdivided by Mr, Hooket thus (in 
descending order) 

Chandardip group. 

Lora ,, 

Bhitri ,, 

Majhauli „ 


It is in the inferior strata of the Lora group (so called from the 
Lora rango east of Sehora) that all the moat important existing mines 
ore sunk. (3) “All the iron- workings,” says Mr. Hocket, “are situat- 
ed near the base of the (Lora) group, where tho quartx bands (4) are 
absent, and the rooks consist almost entireljrof micaceous iron, or 
mixed with a few bands of clay. Tho Jauli mines are so situated, 
as also those of Maugela, and at Agarla in the Majgaon hills, and also 
in tho hills west of the ‘ marble rocks,’ This band of rich iron 
appears to be very constant in the section, but, being softer than 
the rooks above, is mostly worn away, and covered by the alluvium 
or debris from the ridges of the harder rooks ; but that the band 
exists is shown by the pieces of rich iron strewn along the 
line.” (5) 

A few workiugH in tho Majhauli hills (near tho western edge of 
the map) are situated in rocks of the Bhitri group, but these are of 
very secondary importanoo. (6) 

Probably tho most extensively worked cluster of mines in the 
district are those situated in the group of low irregular hills oouth 
of SarreU and Majgaon (8 miles south-east of Sehota), and as tho 
iron-bearing strata are exposed there more clearly, and on a lari ler 
scale, than in any other localities that I have visited, it will be 
convenient to take that neighbourhood as a starting point in any 
detailed descriptlous. 

The liill hali-a-mile south of Agaria (4 miles west-south-west of 
SaiToIi) appcai‘8 to be formed entirely of iron ore. The strata 
have u low irregular dip towards the south. The highest 
beds, j.f., those on tho south side of the hill, where there 
are numerous pits, are of evenly laminated mloaoeoua Iron, 
interbanded with occasional argillaceeus layers. Tho rock is so 
soft that it can bo powdered botwoon the fingers, and is simply dug 
out with ordinary hodalis. But tho greater portion of tne ore, 
constituting the lower beds, is schistose hematite, which is harder 
than the micaceous iron, although easily worked on account of its 
fissile character. Numerous pita have been sunk Into it 
also. There is a thin skin of laterite on tho top Of the hill, which 
is, in great part at least, and I believe wholly, due to alteration 
of the iron-schist situ. 

As this hill is about a third of a mile long, fiat-topped, and wide, 
and not far from 100 foot high, the quantity of ore available by 
open workings, w|th free drainage, is enormous. As a very rough 
estimate, the cubic contents of the hill may perhaps be taken at 
i 00 v ».. 0 ). million cubic yards (7) which is equb^ent 

to about fourteen million tons of ore. Even then if a liberal 
deduction be made for possiblr couooaled bands of useless rock, 
the remaining figures will rep'^osent an immense amount of ore. 

A sample of schistose hematite from tho northern side of tho 
hill yielded on analysis — 


Ferric oxide ... 

Phowphorio acid 
Sulphuric acid 
Sulphur 

Loss on ignition (8) 

Ignited insoluble residue 
Alumina and uudotermiued 


97 ‘54 =5 Iron 68*28 
•12 
trace 
traces 
•89 
1 21 
•24 


100*00 


In tho low ridge whicli runs westward from Agaria a baud of 
hematite schist, several yards thick, is visible along the crest. 

(2) Vide p. 100. 

(3) Here, and aubsotiuently, in rofcrenco to native operations, 1 use 

tho word ‘ mine ’ to express an excavation whore oro is extracted, irres- 
pective of its form. Underground workings oro rather the exception 
thiui tho rule, the majority of the excavations being irregular open 
pits. • 

(4) Ttdfp.ICO. 

(6 b 6) im. report, 1870-71. 

(7) The product of the dimemdons of tho hill is divided by 2, to allow 
tk# ido]^ Md inrogularitiesr 
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Etsawli^ro iha j?oolc U obsctirod by talua, Ac, howeverv 

MX bcww of tho «ou thorn »lope, where pieoee of ferm&inoiis 
•Andstone itreWni tho debris on the Hdge *• entirely df neme- 
tite eohlet, »o that contiderably more ore i&aay •iciBt'thMi ie aotundly 
Been. The Hd^ ie perhape 40 to 60 feet high, and comparatively 
wide, with gentle elopee . Even if the hematite band 1b not thicker 
than the expOBod strata, a largo amount of ore ^b available in the 
ridge. The dip, aa Been about balf*a>inile weet of the village, ie 
to the edatti a^> 40*— 60*. 

In the hillB Bouth'eaet of Agarla, I observed ‘mnn of ore in two 
or three plaoes, bttt nothing of much Importance* At tho western 
end of the Jhitl ridge some llmonite acnlBt is seen, dipping S. 20* 
E. at 40% bnt no good section is expoecd. Thie, ae well as other 
Bijawur HniCnite oves, wht^ are of rather unfre^uent oooun’enoe, 
may pCctibly be due to hydration of hematitlo etrata near the 
surface* At the BOuthern bMe of th# hillook just west of 
Kurumukur, IjMpery quarts BChiit interbanded with mloaoeous 
iron iB seen. The hlUook le capped by iaterite, and aimilar rock 
iB to be Been in some of the hills to the north>eaBt of the eame 
Tillage, These bills mre low and featurelsBS, with little or no 
(^ber rook visible. It is not at all improbable, however, that the 
Iaterite is due to superOotal alteration of iron ore, and that there 
iB a con^derabie, perhaps a large, quantity of the latter in the 
hills in question* 

There are two low hiHocks close to Sarroli, one three-qaarters 
of a mile eomewhat BOUth of west, and the other a mile south- 
south' west from the town. The former of these is composed of 
sohtstose hematite and micaceous iron, the beds of which have an 
irregular strike, corresponding on the whole with the direction of 
1^0 bill, and an uncertain dip at high angles. There is a skin of 
Iaterite in plaoes due, 1 have no doubt, to superfloial alteration 
df the ore. 

The northern part of the other bill is also composed of iron 
ore, which has an irregular dip, apparently towards the south as a 
wh^e* The southern part of the hill is formed of hornatone. 
The lower beds of ore, i.s., those in the most northern part of the 
itUl, are of hard mloaoeous iron passing into sohistoae hematite, 
whUe the upper strata are of soft, crumbly, finely laminated 
micaceous iron, with some interbanded argillaceous layei's. It 
will be observed that the section here is similar to that in tho hill 
half^a-mUe south of Agaiia-^soft crumbly ore above and harder 
beds beueath — and 1 do not think there can bo much doubt that 
the strata in the two localities belong to the same horizon* There 
arc two rather large excavations in tho upper beds ; that to the 
south-east is known as the Sarroli mine, and that to the north-west 
as the Partabpore mine (from a village close by which is not marked 
on the map). 

As a rough estimate of the amount of ore available by open 
workings, with free drainage, in the Sarroli hills, the cubic contents 
of the northern may perhaps bo taken about 500,000 

obbi^ards, and that of the iron-bearing pait of the southern at 
222il^2211T, or about the same amount. This is equivalent to about 

1,700,000 tons of ore in each hill, or say three and-a-half million tons 
in both together. In this estimate, os in that for the hill south 
of Agarla, no account is taken of the ore widch would be raised 
from open workings beneath the level of the surrounding country. 
From such workmgs an Immense amount of ore could bo 
obtained. 

A sample of the crumbly micaceous iron from the Partabpore 
mine, taken as it was being loaded on to buffaloes for transmis- 
sion to tho neighbouring furnaces, yielded — 

Ferric oxide ... ... ... 92*21 =s Iron 64*55 

Phosphoric acid ... ... *07 

Sulphuric acid ... ... trace 

Sulphur ... ... trace 

Loss on ignition ... ... 1 *^ 

Ignited insoluble residue .. . ... 4*50 

Lime, alumina, and undetermined ... 1*36 

100*00 I 

The harder ore from the north end of tho hill gavo — 

Ferric oxide ... ... ... 97 *16 = Iron 68*02 

Loss on Ignition ... ... 1*30 

Ignited insoluble residue ... ... *80 

undetermined ... ... *65 


100*00 


Tho largest iron mine In tho district is that near Juali, some- 
what less than a mile south-east of the village (3 miles Bouth- 
east of Sarroli). The oro is a seini>oohreou« hematite, in which 
a slightly schistose structure U often apparent. Hematite with 
metallic lustre also occurs, but is quite subordinate to the more 
oebrey kind. The ore is interbanded with quavtzoao layers, 
which in some places gi'eatly exceed the ferruginous part of the 
rock. In other places they are comparatively rare, and in tho 
best ore they arc atiU leas commOn. Theso layers vary from a 
fraction of an inch to aoveral inches in thickness. The beds 
are vertical, the strike, where best seen, being N. 40® E. A 
rough measurement showed the beds exposed to have a thickness 
ol about 150 feet, but in estimating tho thiokuess of ore, a deduc- 
tion must be maae no an allowance for the quartaose portion just 
alluded to» 

lA This and the other auftly^ wieah* dried. The loss on igni* 
Bmrslore, inolndes hyim^pio as wsU as, In ^ eas« 

wt hydrous omf ohtialwy oombliiod Ivmr# 


Tho ore has been very largely worked, the wine being nenriy 
100 yards long by 60 yards brand, i^ad p ^hnps 60 feet deep, 
I was informed by Mr. Olpherts* agent in charge of the inine, 
that it is not hooded in toe rains ; it is a sort of deep trench 
(the length of which CoinofdeB with the strike of the r^k) in 
which water would accumulate if It did not , soak away subter- 
ranoously, or evaporate, quicker than it entei^ The surround- 
ing country is an undulating one, and without aotda! levelling, 
it would be impossible to say to wbat extent free drainage 
could bo depended on for more extensive opwations. 

It is from picked ore from this mine that Mr. W. G. Olpherts* 

* motallio paint * is made, by grinding to an itnpiupable 
powder. 

Some distance, porhapB a quarter-of-a-milo, to the north-east 
of the above mine, there is an old abandoned one. The ore 
exposed is not as rich as that in the mine now worked, and 
naturally so, as previous to abandonment all the beet ore exposed 
would be removed. The beds dip B. 39* S. at 69*^ the strike 
therefore being nearly the eame as in the newer mine, Mr, 
Haokot oQusiderod the ore in both mines to belong to the 
samo baud, and one can scarcely doubt that such ie The faot ; 
but the ore it so soft that itf makes no show at the sumOe, and 
henco cannot be traced along the outcrop. If the band is 
continuous, however, for eyen a qua^ter-of-a-mlle Only, with 
anything like the thickness it hfs in the present mine, a very 
lai'ge amount of ore is hidden beneath the surface. 

An average sample of the JalUpore, taken as it came, and in- 
cluding the interbanded quartz yielded on analysis*— 


Ferric oxldO 
Phosphoric acid 
Sulphuric acid ... 
Sulphur 
Loss on ignition 
Ignited insoluble residue 


75*69 Iron 62*98 
*10 
traces, 
traces. 

1*52 

22*32 


Manganese oxide, lime, and undetermined *30 

...100*00 

By tho aid of some picking, however, a much purer ore can be 
obtained. A sample assavod by Mr. A Tween gave 90*86 per 
cent, of ferric oxide 68*50 of iron, and some of Mr, .Olpherts* 
paint gave 97*10. • 

Before leaving the ores of this neighlTOurhood, I ought to men- 
tion that tho hematite of JauU and Agaria, as well as of the hills 
close to Sarroli, is most distinctly a bedded rook, having generally 
(except at Jauli, whore it is loss strong marked) a highly schistoso 
oharactor. Locally indeed tho rook is crushed and re-cemented, 
and this crushing may have taken place along lines of faulting 
(probably merely local slips). But except in such very limited 
sense tho oro is most certainly not a fault rock. The point is ono 
of practical importance with reference to the probable persistency 
of the ore, and is alluded to, tho reverse has been previously 
stated. 

The most prominent rock In the Lora range (east of Sohora) is a 
ferruginous siliceous schist, composed of altei*nating layers of mioa- 
ooous iron and quartz, which is usually of a red jospery type. The 
layers are of irregular thlokloss, varying from a small traction of 
an inch to an inch and upwards. For want of a better name, and 
to avoid oircumlociition in referring to it, this rook may perhaps 
bo called jasper-hematite schist, if it wore marked as an iron ore, 
tho liora range (os well as many other lines of hill) should be 
streaked with gold from end to end. But a large proportion of the 
rook contains too great an amount *'of silica to allow of its being 
smelted with advantage, more speolally when ores practically free 
from silica are to be obtained in abundance. Only those places, 
therefore, are marked with gold in which I have myself seen good 
workable oro. 

At the termination of tho range north of Mangola, a baud of 
jasper-hematite is exposed in situ along the crest. Lower down 
tho slopes there is a talus of the same rode, amongst which pieces 
of micaceous iron 2 or 3 inches thick, or more, and free from 
siliceous layers, are not uncommon. But the beds are not exposed 
Bufhcieutly for one to form on opinion as to whether there is any 
lonaiderablo quantity of ore. 

The hill balf-a-milo north of Gogra is formed mainly of jasper- 
hematite. Near the base of tho southern slope there^are a number of 
shallow oro pits, but they are only in talus, not in the rock in situ. 
The miners seek for the small bits of ore which oau be used at 
once in the furnaces, and leave tho large lumps, which would 
require the lal>our of breaking up. The ore is a mangauiferous 
micaceous hematite, oontaining a varying proportion of Interband- 
ed jospery quai'tz. It is a siliceous ore, although not very highly 
90. As the umnganiferous baud is entirely concealed beneath the 
talus, no estimate can be made of its thloknesB, Judging, 
however, from the large amount of debris^ H seems probable that 
the thickness is considerable. As the loose ore must either lie, 
iirectly over that in sitxt, or else have come down hill, and os the 
pits extend 20 or 80 feet (vertically) from the base of the hill, 
probably a large amount of ore is obtainable by dry open worklmgs 
whether these be through a deep mass of talus or into solid rook. 

The proportion of manganese varies much, as can be seen from 
the outward appearance of the oro, lu some specimens of the 
micaceous iron, the presence of manganeee is soarnely apparen/ 
to the eye; in others, rae ore shows by its dark colour that it 
contains a large amount, and in the highly manganiferous por- 
tions psilomel^e occurs lu irregular segregationor A carefully 

(9) Memoirs, Geol. Burv. of ludia, Vol II, p, 276. 
to to the west being to the riBsge Ckgfa» and tbess to tbs east 
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oho««u 6 fMnple tn«de up of a large number of email pieoee 
taken from different pite, yielded-- 


f'errio osdde 

i Manganefie (with trace of cobalt) 
lOxygeA 
Phoj^orlo acid 
Sttlphurle acid 
Sulphur 

lilted ineolublo residue 

Lime, alumina, water, and uudetennined 


Q6‘da«pIron 46'48 
12-26 
6-83 
*27 
■03 
trace 
0-W 
4-70 


lOO’OO 


percentage of phosphorus) la to be obtained from it. It yielded on 
analysis— 


Ferric oxide ... 

Phosphoric acid 

Sulphuric acid 

Sulphur 

Loss on ignition 

lilted iusoliible residue ... 

Liino, alumina, and undetermined 


81*57»Irou 67’10 
1*60 
0‘00 

traces (10) 

10-91 

4*08 

1-75 


Total * . 100-00 


-^Jtfcord$ qf the Geological Swvey of India, 


The manganese exists, in large part at least, in the form of 
pallomelane, occurring in irregular segregation, or minutely die- 
seminated through the ifook. 

Thb Gom:a miners told me (and Mr. Hacket mentions the same 
thing) that the ore from these pits produces a hard steely iron, 
used for making edged-tools, Jtc., while that from the mines in 
the Sarroli neighbourhood yields a soft iron, used largely for 
harrais (shallow basins for making ohuppatis^ In Ac. ) The differ- 
ence is uo doubt to be attributed to the manganese in the former. 

The ridge running eastward from Kuthola (1 mile south-east of 
Sehora) is formed mainly of jasper- hematite. At the gap where 
the railway passes, the strata dip at a high angle towards the 
south, lu the low hill just west of the railway station (Sohora 
road), the beds in which seem to be higher in the section, as the 
rocks actually lie, than those just montloued, manganiferous 
hematite schist, with psilomelauo, is visible. The- rock Is more 
earthy and impure-looking than that at Gosulpore, which will be 
described presently, and coutuins a considerable amount of Inter- 
banded jasper and quartz. No great thickness is exposed, but the 
outcrop IS of some importance, as indicating the position of the 
ma^aniferous baud. 

Wiere the Deccan roa<i passes the end of the ridge, jasper- 
hematite with hornstoue is visible in «/7u, and pieces of psilome- 
lane, Ac. , are scattered about. 

On the northern slope of the hillock, about 800 yards N. 15“ 
W. from the Dak Bungalow at Gosulpore, a strong band of manga- 
niferous micaceous iron outcrops. In a little nulla at the foot of the 
bill the following section is exposed 


Clay-slate, seen about 

Homewhat ferruginous quartz schist 

Obscured 

Manganiferous micaceous irou 
,, quartz schist... 

,, micaceous irou, seen 


Feet, 
... 60 
... 5 

... 20 
... 16? 
... 6 
... 35 


^The total thickness of ore actually seen being about 50 feet. The 
* section is given in descending order, as the rocks lie, the dip being 
about 00“ to N. 30“ W, 

The hillock just mentioned forms the eastern extremity of a low 
scarp, running from Gosulpore to W, 30' S. The scarp is capped 
by scveial yards of rock laterite, but lower clown tlie slope (wlucb 
faces to N, 30' VV. ) the mangauo-ferrugiiious baud outcrops in 
several places. It is fairly seen at intervals for about a third of 
a mile, aud reveals its presenoo more obscurely, by occasional 
small outcrops, and by loose fragments, for at least a ejuarter 
of a mile more, As in the first third of a mile, tliH outcrop 
is Avell alJovo the plain (averaging perlmpH 30 feet or so), there is, 
unless the band tliins out considerably immediately westward of 
Gosulpore, which is not likely, some liniulreds of thousands of tons 
to be had by dry open worUiugs, and probably some millions 
by going deep enough, 

'Flic appearance of the rock shows (as at Gogra) that the propor- 
tion of manganese is very variable. 'J'hc greater portion of it, at 
least, exists in the form of psilomelaue, occurring partly as Hulngs 
tc) small cavities in the rock, and in irregular segregations aud 
niasaea, some of which contain some cubic feet of mineral. I am 
somewhat iuolined to think that the psilomelaue is most abundant 
where the schist has crushed and ro-oemeuted, psilomelaue 
being the cementing material. A sample of the more man- 
gaiiiforouH part of the schist afforded 18-02 per cent of manganese 
(with cobalt), while the psilomelaue gave 83*20 per oont of avail- 
able peroxide. 

Reviewing the above details, it will be seen that manganiferous 
micaceous hematite has been found in several places along the 
southern side of the Lora rangtj. One cau scarcely feel much 
doubt as to there being a continuous baud in that ponilion. It 
is highly probable that the Gosulpore ore belongs to the same 
horizon, but whether it is a direct continuation of tiie same 
outcrop or not is more doubtful. The strata in the Lorn range 
have a general dip towards the south-south east at high angles, 
while the beds at Gosulpore dip N. 30'’ W. at about 60“. This 
may bo a more local feature, or it may indicate that the Lora and 
Gosulpoi-e outcrops are on opposite sides of a synclinal llcxuro. 

There does not appear to be any reason why the Gosulpore and 
Lora manganiferous ore shouUl not form a suitable material for 
the manufacture of Hpiegcloisen. Although i>art of the luanganose 
ocours in distinct HCgrogatioiir-, a large proportion of it is uiimilely j 
ilisseintiiated through the ore. j 

On the^opeof the liillook at lilosulporo ahow nooitioned. .a 
little below tlic outcrop ol the juanganifeious ore, theie is a band | 
ot liinonite not less than l.'> foot thick. It cun l>c west- ! 

wards for about the sarntMlistance as the otbej* ore, to which it | 
runs purallcl. Some parts aic Ncr} luai^Ki'e, fhc lock lying about | 
in large blocks ; others present a scinsU/se appearance, At the 
time I took this to be abedded Bijawiir rock, but I am not pre- 
p^ed to assert pojsUively ^bat it is so. WheLher it be or not, a 
oQiitfidtvabls qu&ntity of ore (oontftixuiig, however, a rAtber high 
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From G. N. Barlow, Esq., CkimmiMioner of the Bhognlpore 
Division and Southal Fergunnafas, to the Secretary to the Gov- 
ernment of Bengal, General Department, — No. 947 CL, dated 
Camp Boalljoro In Sonthal Pergnnuahs, the 17th February 1883. 

W ITH reference to paragraph 1 1 of the Government Eesolutiou 
on the General Administration Report of this Division for 
the year 1881 -82^ I have the honour to submit licrewith copy of a 
very exhaustive report, and its enclosures, furnished by Mr. Forcli, 
the Collector of Maldah, on the subject of silk manufacture in that 
district, and to state that X have nothing to add to what bo has 
said. 

2. As for tlie disease of the silkworms and its cure, the Deputy 
Commissioner of Sonthal Pergunnaba reports that tussar silkworms 
are subject to epidemic disease. 1'he crop of August and Septem- 
ber last have m many places been a failure, the young worms dy- 
ing from a disease locally known as ** chheruoe,*' a form of cholera 
or diarrhuea which killed them in four or five days. As a prophy 
lactic and antidote the Sonthals use the root of a plant called 
**chowla.” The root is finely powdered and mixed with cold 
water. The leaves on which the worms feed are well saturated 
with this llqiiid, which is said to prevent the disease and euro the 
silkworms tliat eat the leaves so treated. Very few of those at- 
tacked recovered. The fcJonthals, however, have much faith in this 
remedy as a prwentivo. 

3. The Sub- Divisional Officer of Banka reports in similar terms 
regarding the state of tiie tussar worms in ills district. He adds 
that no satisfactory cure for the disease is known. 


From R. PoBf.ii, Estpi Clolloctor of Maltlali, to the Commissioner 

of the lllmgulpoio biviaion,— No. 991, dated MaUlah, the 2ud 

February 1883. 

With reference to your No. 391G, dated 28th November 1882, 
regarding moasuroa to prevent epidemic disease among silkworms, 
and the alleged decline of tho Jtidiau silk industry in consequence 
ol such disease, I liave the honour to inform you tiiat the subject 
seems to have boon noticed in a confused way in the General A<l 
ministration Report for the Bhagulpore Division for 1S8L82. 

2. It is a large subject to deal with, and tho following divisions 
of tho subject must first bo kept in view: — 

(1.) — The Indian inulborry silk industry under the European .sys- 
tem of reeling and supervision — 

(ft) by tho English firm Watson & Co.; 

(/*) by tho French firm L. Payen & Co., and the European or 
Wealeru market for such silk. 

(2.) -The Indian mulberry silk Industry as conducted undei the 
imtivo system of reeling, anti its market in tJic oast ; also as 
nulbcrry silk, the Maldah mulberry cocoons roared on the innnatui o 
hruh mulberry loaf, and tho Midnaporo mulberry cocoons rearotl 
on the mature imilberry-trco leaf. 

(3.)- Cocoons of other than mulberry silkworms, vi»., tussar silk 
cocoons, eiiasilk, &c. 

3. As to the lost, tussar, &c., though such cocoons are procur- 
able in this district from tlie funr and oUier trees, and though such 
30ooon» could be reared, no such industry could be successfully 
leveloped in Maldah side by side with, and in competition with, 
even the moat inferior kind of ’-mlberry silk cocoons Industry, be- 
cause of the superiority in *jvery respect of the mulberry silk in- 
dustry at every stage, Wz,, growth of leaf-feeding worms, spinning 
cocoons, reeling the silk into thread, throwing such thread into 
nganzino. If tlie alleged decline of the tussar silk iiulnstry is 
•eferred to in the letter under reply, then I may say from goncml 
enquiry that it does not appear that establishing^ exhibitions would 
benefit thu tussar silk industry, for the dooliitu is due to the hither- 
to rather unworkable character of the tussar cocoons. Owing to 
the difficulty of spinning the tussar cocoons, and the still greater 
lifficulty of reeling tlie tussar coooous for that reason, profits from 
this industry are low, aud there are no induosments to embark or 
to retain capital in such an indifferent investment. The decline 

ppcai's to be due to tbe tussar industry being commercially rather 
. tailuro, aud not to any particular detorioratii u from disease of 
the tussar worm. 

4. Returning to the subject of tbe mulberry silk industry, R 
whioii this district i« greatly interested, the superior branch of it 

the European capers ised filature silk * thiH Is not prospering It 
Ih at best H very nrecariourt industry om ing ro foremi «-auHrft, ris.. 
state and oOiiifM-U'tiua of the other foreign nilk producing centres 
in (Uiina ami .lapun, ami in tbe European m Ws,<*terr> silk market, 
aggravated at times by the demami native reeled 

silk (Khaugru) fior the local Knr.o jji .silk iiiai Uct, such demand 
being able at a profit to take up thousands of maunds of cocoons, 
and so to enable the native silk trade to put pressure on European 
fithis, and send up the price of cocqgus to a limit that is unprofit- 
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iblti or just tnible SomilUii. to kotp thtir Alotnm iuiUnii 
a favoorablo tura hi the Baropean eilk market heljM them* 

5. The native «Uk indnati^ U promring* ftn)berrjr Onltiva' 
Hon b extending, Eente lor mulberry lande sob-iryoti a^ enor- 
tncmei vh,, from He* 16 to Be. 25 a beegba* In ak^a mehall 
fixed the Government rate of rent for snoE land at ono thpee a 
beegha, but it was reduoed by the Board of Eevfvnae to 12 annai 
a b^gha. In ita aj^cultural aapecta, and ae regaidi the eaey pro- 
fiti made by nattvee from the native mnlberry «Uk Indaitry, the 
induetry must-be oonaidered ae briek, proeperoni^ fionriehing. 

fi* Under euob oiroTimitanoee» inferfer and deteriorating ae the 
Bengal silkworm Is, exhlbitione are unlikely to bring aMtit any 
t>ene6t, because the nativee intoreeted in the trade wiU not aooept 
ai^ radical oliange of custom in the present state of affaire aa to 
silk. The Benggl wbrha suite its olroumltanoei * It eats little corn- 
paratlvoly, and thrhrM on the Immature shrub mulberry leaf, 
which is renewed at every cutting ; It U less troublesome in rearing, 
and spins often (tsultivoltine). The silk^hreod reeled is therefore 
wanting in wirineae and ie very endy, whidi makes Bengal silk, as 
it is, an abomination to the Kuropean silk thrower, viz., preparer 
of organzine. The natives do not care about that, so long as the 
Indusuy goes on according to custom, and they can easily raise 
and dispoee of the frequently yielded shrub mulberry -led ooeoon, 
either at foroed^up prioea to the European silk oompaniee, or reel 
It off themselves and dispose of it as a still coarser sUk-thread 
than European Indian sUk, viz,, the ** Khangru ** silk for the Bom- 
bay silk-weaving mills, and evsntually for the Burmah and other 
markets. In Midnapore the Bengal silkworm, it seems, is fed on 
mulberry-tree leaf, and produces a better cocoon which gives a 
more wiry thread and less endv thread in reeling, owing to the 
mature nature of the leaf fed on by the silkworm, viz., the leal of 
the fulbgrown mulberry-tree. 

7. Thoee engaged in the mulberry silk induitrv in this district 
understand these matters, and are wealtliy enough to bring about 
necessary reforms in the industry, if it would pay them to do so ; 
but any change, even if obvionsly advantageous, is disliked, and is 
suspected by the natives. They require no inducement from ex- 
hibitions lor the improvement ol the silk Industry, With refer- 
ence to the actual oatMies of tiie existing defects in this industry. 
It may be remarked here that from the oircumstonoee of the coun- 
try, the scantiness of fodder, the slender resouroes of the ryot, 
and the narrow area of hie industrial effort, a comparatively puny 
breed of cattle answers his purpose better than a large, strong, and 
more costly stock : so, too, as regards the breed of the ^ngaf eilk- 
worm, with aU ite defects, 

8. Moreover, if anything could be done in this way, the wealthy 
European firma, who have so great a stake in the Indian silk in- 
dustry, would have worked in this way with success for the in- 
struction of their silk gomastabs and cocoon rearers ; but they 
have laiicd to alter the custom ol the country, bad as it is in this 
respect, though they have repeatedly made such efforts. 

9. The European supervised silk industry in India is a very 
precarious Inve^raent, but may be profitable to wealthy firms that 
can stem over a succession of bad years. Indian mulberry silk, 
from the nature of the cocoons, when reeled, is wanting in wIriness 
and is endy, and is hard to throw into orgauziue. If it could be 
better wound and be more wiry and less ondy, the European super- 
vised silk industry in India might hold its own against the most 
adverse of Eur^au markets. 

10. If the European super vised silk filatures were closed, the 
native silk industry would still thrive for a long time, but undoubt- 
edly such oollapse would recoil upon it, and be disastrous to the 
native silk industry, which is so largely subsidised and indirectly 
guided by European capitalists. Without that capital and ffuid- 
ttnee and support, the native silk industry would, it is believed, be- 
come very pi*coariou8 and collapse after a time. 

11. Any glut in the native-reeled silk market, nfs., in the de- 
mand for Khangru silk brings down tlte price of the cocoons and 
sends the ryots with their cocoons to the European silk company's 
agents. Tuere has been such a decline this year in the demand for 
iiWigru silk, which, with the abundant yield of cocoons in the 
last hmulh, hae placed cocoons at a price tliat keeps all the 
European supervised filatures actively at work so far m spinners 
are to be liad. 

12. Mulberry has been this year slightly in excess of demand. 
No worms were lost for want of food. A little mulberry was lost 
through not being required. Tiie excess of the mulberry crop was 
owing to the moisture from the lateness of the last mus. The 
last cocoons were therefore a wonderfully fine crop. There has 
been rather a glut iu the native silk market owing to the cheapness 
of cocoons ana other causes in previous seasous (m,, over-produce, 
because many of the European filatures did not work owing to 
high prices of ooooous), and natives therefore now reel their 
oooooDS in their small filatures at home rather than sell thorn. 
Cocoons are three mpeesa mauud cheaper than usual. 

Native silk tnwlers and owners of small filatures have engaged 
splutters ; and though the European firms can get cocoous at prices 
that pay to manufacture silks they caimot get spiunors, and so 
many ** gains " or ** basins ” and reels remain unus^, 

13. The price of Khangim silk is from lis. 11 to Hs. 12 per seer 
of 81 sicca ; cocoons from ns. 29 to Rs. 30 per mauud of 80 sicca ; 

Ohapain," or the silk refuse after reeling, sells at Kf. 50 a 
mauud, 

14. At the minimum, 12,000 mauuds of cocoons are reared. Of 
these about 8,000 are reeled by natives and about 4,000 arc reeled 
for the European sUk companies under European lupervisioui 
The outturn is much in excess of this generally. 

15. (>rta)n letteiw that appeared tn the IndieLn AgriimlturiH, 
in the last quarter of 1882, on this lubjec^ appear to me to be 
very absurd and quite beside the mark. Back-routs, or the high 
rates of rents paid lor mulberry land, have not In the least affected 
the molberry oultlvatloalor the eilk todu8try» and do not affhot 


theqoeetion. It k a mm qnesMon ot ^visCon^f ^euttneal firo- 
fits betweeen the semindar and tiie tenants of diffmnt degrm, 
where the eetatee are permaaentiy eettied. There is no raetr]otion 
of mulberry cultivation affecting the silk industxy. 'Oampet^tion 
rents do not prevail among sab-ryotsi and rates hate risen probor- 
tionate to the expansion and profits ol the native siBc ih^stry. 
The introduotion of such topics as Sunday work and finmoraffty of 
the factory people in Buropean silk faotones is equiBy absurd and 
irrelevant as regards the prosperity of, the indushry, though the 
latter is much to be depreoated and put dawib tf It so, in other 
and higher interests, 

16. A copy of a report sent from this office to the Secretary of 
the Economio Museum, Calcutta, regarding the silk Industry, 
of this district. No, 155, dated 6th 188Q, is herewith for- 
warded. 


From B. Poboh, Esq., Magistrate and Colketor Meldabi to the 

Secretary to the Economic Muieuin, Oalotttta,'^Ko» 155, dated 

Maldab, the 6th June 1880. 

I aavi the honour to submit the following information regard- 
the eilk industry in the district of Maldah. 

2. The following published records may be referred to 

(a).'>-The history, antlqultiee, topography and statistics of 

Em tern India, as surveyed by Dr. F. Buchanan Hamilton, 
<1807-1814), collated by Montgomery Martin, iu three volumes, 
volume II, pages 959—972, 

(5). — Report of the proceedings of the Bast India Company in 
regard to the trade, culture, and manufacture of raw silk, submitted 
iu 1886. 

(c) .— Silk in ludia, compiled by J. Qeoghegan (1872), section I, 
paragraphs 5, 27, 28, 29, 31, 32, 33, 34, 85, 86, 52, 54, Ac. 

(d) .— Dr. W. W. Hunter’s Statistics of Boui^, volume VII, 
pages 64— 98, district of Maldah (1876). 

(#) — In connection with subject. ** The Wild Silk of India and the 
uses of tusear and other wild waste,” have recently been noticed in 
the Secretary of State’s despatch No. 104 (Statistics and Com- 
merce), dated 11th December 1879, to the Governor-General of 
India In Council. 

3. The following notes on the present state of the silk indus- 
try iu Maldah are extracted from the Annual Admluiitratiou Re- 
ports of the district of Maldah subir^tted by me in 1878-79 and 
1879-80 to the Commissioner of the Bhagulpore Division (extract 
from the Annual Administration Report of the district of Maldah, 
1878-79, paragraphs 18 to 26, and paragraphs 57 to 60 inolusive ; 
extract from the Annual Administration Report of the district 
of Maldah, 1879-80, paragraphs 12 to 90 luolutive). 

4. (1878-79) The cultivation of mulberry fared well and the 
crops were not for below the averw. The year was very favourable 
as to weather for the production oi cocoons, and the ooooon roarers, 
who bad to buy more mulberry leaves than in other yeare owing, 
to the abundance of silkworms, could not make the busiuess very 
profitable on account of the dearness of the mulberir leaves. The 
dnlnossof the silk market has oausod the closing of sevoral large 
oonooruB conducted by European agency. The native filatures have 
been doing a brisk business in thetr coarse silk. 

6. The market for silk fluctuated very much. Last season 
good European filature silk sold at Es. 18 per seer of 72 sicca 
weight, and at the end of the season at Ks. HandRs. 14-8 per 
seer. The native manufacturers are almost out of the Calcutta 
market. The natives reel an inferior coarse silk called Kiiaugru, 
which is in great demand for the Bombay market. Nearly three - 
fourths of the cocoons reared in this district are reeled into this in 
ferior silk In the small native filatures. It commands a uniform 
rate of between Rs. 11 and Rs. 13 per seer of 80 sicca weight, and 
the price of cocoons is regulated by the market rate for the native 
silk ; BO that European manufacturers have frequently to work at 
rates which leave them no margin for profit, and unfroquently 
they have to work at a loss (aa they sell in the Calcutta and home 
market) and this they do simply too keep their workmen to- 
gether. 

6. The total quantity of cocoons reared In the Maldah district is 
between 38,000 and 40,000 mauuds yearly ; of this quantity, about 
11,000 to 12,000 mauuds are reeled into good silk for the Calcutta 
and home markets by European manufacturers, and the balance is 
realed into Kbaugru by the natives, ohiefiy for the Bombay market. 
With regard to the quantity of cocoons, the produce per 80 siooa 
maunds of cocoons when roaled into good inlk fa on an average 
about 2 seers 4 chitcooks of silk of 76 siooa weight. When 
reeled into Khangru a mauud of ooooous yields nearly 2 seere 14 
ohiltaoks to 3 seers produce Of 76 siooa weight. 

7. The causes which affect the silk trade, and consequently the 
manufacture of silk, are the failure of the crop of cocoons, which 
is caused by extreme of heat and cold, by too much rain and cloudy 
weather, when the worms are In their fast stage When they are 
spilling their cocoons, and also by the want of opportune showers 
fer the mulberry. The market for silk is generally inffuenced 
liy the result of the crops in Franoe, Italy^ and China, 
for when the cocoon crops are good iu thtoe oounbriM, tlie 
market for India silk is, as a rule, very bad. The Italian, French, 
and China cocoous are far superior in quality to the oooooas reai*ed 
here, and the sUk is ooniequently of a bettor quality than Indian 
■ilk, which, as a natural oonseqaenue, is not in demand when large 
quantities of superior French^ Italian^ and China silk s0e proour- 
rable. The only improvement In the European filatures has been 
the subetitutloii of steam for boiling the water in the basins, 
which formerly used to be done with wood fires, as the natives 
•till do. 

8. No uniform price is ever established for the purchase of 
cocoons; the several different qualties sell at different prices. To bs 
able to judge of the diffmat qtuditei of oooooauii requine great 
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l»rad^, The eyeiem ol pnrohAting ooooont followed by 
peaxui ei ft rale ie fte felloin : — 

9« The gomaetah at each of their faotoriee ie under a oonti^t 
to enpply them with silk, and to be paid for the quantity of silk 
reelea from the cocoons they supply, and. not for the cocoons them* 
selves. They receive orders from time to time to. make sUk at 
such and such a rate per seer, the profit and loss on the cocoon pur* 
chasers being their own. They are hot bound to supply their 
employes with silk if they cannot manufacture it at the orders they 
receive from time to time, but they can almost always work to order, 
as the orders they receive are generally regulated by tbe state of 
the cocoon market ; if the lUk market is good they supply large 
quantities of silk and make a profit for theraselves, as me orders 
they receive are liberal.; but when the silk market is bad, these 
orders are restricted, so that they can only supply a small quantity, | 
and that by picking and purchasing small quantities of cheap ' 
cocoons* Messrs. Watson and CJompany manufacture in tbU way 
through gomastahs who deal with the oocoou producers, but the 
French company, Messrs* Louis Paysn, deal direct in cocoons with 
the ryots, aM take leases of land in the mulberry •growing tracts 
in order to facilitate purchases of eoooons. The average price of 
cocoons during the season 1877-78 was about JFts. 35 per maund, 
and in season 1878-79 about Ks. 27 per maund. There are four 
kinds of refuse from cocoons, viz,, chassam, waste ohassam 
(native name gudhav^, cocoons that will not wind (topah,) 
and reel pickings (fiswa). Good ohassam sold at Bs. 120 to 14u per 
maund in 1877'78, and at Ks. lOO to 119 per maund in 1878*79 ; 
gudhar at Rs. 80 to 33 and Es. 28 to 24 per maund ; topah at 
Ks. h5 to 18 and Rs. 12 to 16 per maund ; fiswa at Es. 65 to 70 
and Rs. 56 to 60 per maund. 

10. There are altogether six Suropean filatures in this district, 
working a total of about 600 reels. Of this number, 100 are turned 
by steam-power, and the rest by the manual labour of boys. The 
total outturn of these filatures is about 480 maunds of silk yearly. 

11. There have been no changes in the manufacture or mode of 
doing business in silk by Europeans or natives. At present the 
prospects of silk are very bad mr European factories owing to the 
depressed state of the market, which has fallen of late years with 
each successive war in Europe. Manufacturers liave no inducement 
for working their factories, as jsales at a profit or even at cost 
prices are soarocly possible, v^ile the stock of silk on manufacturers’ 
hand is already very large. 

12. Messrs. Watson and Company are manufacturers of raw or 
unthrown silk for sale as such in the Calcutta and the homo market, 
aud their business is entirely dependent on the market rate for 
raw silk. Messrs. Louis Fayeu and Company manufacture the raw 
silk in Bengal, aud ship it to France for their throwing mills at 
Lyons ; they are therefore to some oxtout indepciideat of the market 
rate as regards the success or profit of their manufacturing 

. operations. 

13. The prinequd silk factories are the following : — 

(1) Jalalpoor ... ... Messrs. Watson & Co. 


( 1 ) 

(2) Sadra or Gilabari 

(3) Baragharia 

(4) Mah^ipoor 

(5) Haripur ... 

(6) Bholahat 


Ditto, 

Ditto. 

Ditto. 

Ditto. 

Messrs. Liouis Fayon. 


Besides the European concerns, there are numerous native silk 
filatures in every village throughout the mulborry-gvowing area 
of the tMstriot, viz., the centre of the district. 

14. The following are the different descriptions of silk pieces 
and silk and cotton pieces nmnufaotured by natives at Sahapoor, 
Shawondai and Eaipoor, and at other places in Shibguiige ; — 

Silk fabrics {Oarad-corah , tC‘c.) 

1. Mailahar Pattern. 

2. Kallntarakshya 

3. Chaudtara 

4. Bulbul Chasam 

5. Mayur Rant! 

6. Dhup Chaya 

7. Other colours 

Silk afid cction mi^ed fabrics {Ilachi viasru, Sirajat dc,) 

1. Ilachi. 

o MAAtm i ^ Gulbadan. 

maaru ... Katar of numerous patterns. 

16. These are generally woven in pieces from *24 to 25 feet 

in length, aud their value varies according to texture from Rs. 10 
to Rs. 26 a piece. The raw ^un silk is thrown by the weavers 
and others, mostly women, for weaving. Clothes suited for 
native wear are also largely manufactured in the district, chiefly 
at Shibgungo. * 

17. (1879-80). Mulberry Is mostly cultivated In thanas Ei^Ueli 
Basin', Kaliaohuok, and Snibgunge. This area greatly suffered 
from the flood in August 1870, and the mulberry crop then in 
leaf was destroyed ; but after the flood had subsidcvl, the plants 
revived, and the temporary Injury was so far compensated as to 
be little felt. 

18. The silk business was rather brisker than last year. Some 
of the silk filatures managed by English firms, that had stopped 
working in 1878-79 owmg to the dullness of the market, were 
re-opened during the year 1879-80. 

10. Beview of silk manufacture in Maldah during the last 
five years.— The silk industry in the dbtrict of Maldah was about 
the same in 1874-75 and 1875-76. The prices of Bengal raw silk 
in the European market kept very steady during the years 1873- 
74, 1874-76, 1876-76. . , 

20. Since the great fall of 1874, which brought down the 
value of European and native manufactured silk to nearly half 
the former price, reoron of ooccqxm have been complaining of 
losies. They no longer ttudre the Urge profits of former years, 
TlMjrdo Bot, however, lee# whe* tiMVO iMr# good crop*, TboUooro 


hre the mulberry cultivators who have not a certain market now 
for their mulberry, owing to the sotaDer number of worms reared, 
and also owing to the failures of the worms, which pf late have 
become very frequent. The cause of the decrease in the quantity 
of worms reared is thus explained. Formerly rearers, when losing 
their worms in two or three seosonk, mode suoli profits f rottt 
cocoons in the seasons in which the worms thrived, that it moi*o 
than compensated for the loeuies of bad seasons, and left them at 
the end of the year with good profits. Now the profits on good 
seasons are so small that they seareely make up tor the losses In 
bad seasons, and for this reason many rearers keep only the 
quantity of worms which they can feed with their home-grown 
mulberry without buying any from the mulberry oultivators. 
Some mulberry cultivators have therefore given up growing mul- 
berry. 

21. The number of families in this district whose occupation It 
is to rear worms may be reckoned at 20,000. They raise in the 
whMe year about 1,20,000 maunds of cocoons, worth now about 24 
lakhs of rupees. Mr. 1\ Price, formerly of Borogboroh Silk Fae* 
ioty (Mesers. Watson and Oompony), informed me that abont 
40,000 maunds are reeled in Maldah (see last year’s report). Dr. 
W. W. Hunter, in the Statistioal Account of Bengal (Maldah), 
volume VII, page 96, gives the quantity of cocoons i*earcd at 
Maldah, and reeled or exported raw, as 60,000 maunds, wortli 
about Rs. 18,00,000. From the late Mr. L. Gay of Bholahaut 
(Messrs. Louis, Fayen and (Douipauy) and from other sources, in- 
formation was obtained that the quantity of cocoons reared in the 
district of Maldah, and reeled or exported raw, is about 1 ,20,000 
maunds, worth now about Rs. 24,00,(KX). Thb soems to be more 
correct than the previous estimates. There are about 35 squaro 
miles of land under mulberry oultivatiou in the centre of the dis- 
trict. The yearly average cost of cultivation for one beegha of 
land is Ks. 25, and the yearly average yield of leaves 60 owTww 
or loads of one m.aund weight each, the average price of tire load 
being 12 annas, giving Rs. 46 a beegha. This would show that the 
mulberry cultivator is still doing well, but unfortunately he does 
not always find a market for .the leaf, aud be has to cut it when 
ready all the same ; this ooosaioually causes him loss. 

22. One-seveuth part of the cocoons are bought by Euro- 
pean manufacturers ; the remainder are bought either by 
native manufacturers, or are reeled into silk by the rearer* 
themselves, who most of them have one or tw'O reels. Tli* 
total number of reels iu this district is at least i 0,690. The 
silk reeled by native.s is sold at the Aminigunge and 
Sodhukapur hautt*, and at Bholahaut salli or mart. It is also 
bought in the villages by the ilalah or brokers. The purchasers 
of native silk (fvhaiigini) ore malkjjmis from Bombay, Benares, 
Dellii and other up-country place. Some is bought by the 
corah manufacturers of MirKapore (iu the district of Moorshedabad) 
and Basantporc ; some also is used in home manufacture for corahs, 
masru, and other kinds of cloths. About a century ago some 
seven thousand looms, and In 1810 about 4,000 looms were em- 
ployed ill tho manufacture of these different sorts of cloths, but 
for seveiaJ yoai’s tliey have been gradually dis^poariiig. It is 
said that about 700 looms are now worked. The masrn, which 
used to employ tho largest number of looms, is a cloth of mixed 
silk aud cotton, the warp being native-wound silk, and the woof a 
fine European made cotton. 

23. There are in this district six filatures belouging to Eui*o- 
peous, which contain about 800 basins (gain), and give work to 
about 2,000 people. Men, women, and ohlidren arc employed 
in them. Soma filatures from other districts are partly provided 
witii cocoons from Maldah during tho November and March 
seasons, aud the total amount of silk manufactured l>y Europeans 
out of Maldah cocoons is about, according to tho late Mr. L. Guy 
of Bholahaut, 1,(K)0 maunds or 80,000 pounds. The silk reeled by 
natives amounts to about 6,000 maunds or 480,000 pounds. The 
total number of people In this district to whom silk gives employ- 
ment either by mulberry culture, wonn-rcaring, or silk-weaving 
or silk and cotton weaving, may be estimated at 300,000. Tho 
year is divided into three great “ bundhs,” viz., crops or aeasous, 
with small intermediate seasons as follow : — 


8l)eci«« of aiulbsnry moth. 

November ... J Agraliani (chief, 1 

rn-i.- I 


March 


July 


Bombyx Mori. 

Desl worm, Bombyx tor 
'‘^Falgoou f tunatus (Chota Palu), and 

Bombyx Textor (Bora 
Pahej. 

... Cheltrc (chief) ... Deal worm, Bombyx for- 
tuuatus, and Nutri or 
Madroahi worm, Bombyx 
orofsi, 

Biiysaki ... 1 Kistri or Madrasi worm, 

Joysti ... r Bombyx crossi. 

( Asari (chief) ... i Nistri or Madrasi wonn. 

... ^ Sraban ... j- 

( Bhaduri ... j Bombyx crfesl. 

24. Tho manufacture of silk and silk fabrics aud silk aud cotton 
tabrios in the district of Maldah during 1877 -78 was not less than 
iu 1876-77, but at the end of 1876-77, that is, about March 1877, 
war between Russia aud Turkey having become imminent, there 
was a heavy fall in tho demand both in the Europoau and Calcutta 
markets, and Bengal silk, which in January 1877 was selling iu 
Calcutta at Rs. ‘25 and Rs. 26 a seer, fell in Marcii to Rs. 19 and 
Rs. 20, being a fall of nearly 25 per cent. Since March 1877 prico* 
remained steady up to tho beginning of March 1879, when fears of 
a compUoatiou^of European allairs caused a further wl which 
brought prices down to^. 15 to 16 a seer. The native industry, 
whloTi is very large in this district, kept very steady throughout 
the year 1878*79, and the export of native manufactured silk ana 
pleos* vat quite as large as during 1^77-78, uudv^ tna^, at uiual. 
fcfi3iIUtfttJl4adiat,Bwi^^^ AlWBbad, Btaartt, mi 
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Tiic Urgent oiportM were made to Catentta acid Bombay. 
Tbe native manufaotiired eilk* called Khangm^ i« bought in Its 
> raw state by silk piece manufacturers from the above-namw towns. 
The eUk pieces worn in the district arc corahs seven yards long by 
one yard wide, and are mostly shipped to Ktnrope, wh^re they are 
ueedior bandkoi'ohiefs, and longer pieces are us^ {n this country 
for native dioss (dhooties). There is also another fabric called 
Musrtii Tlie svarp silk and woof cotton which Is woven for up* 
country markets finds sale there only. Early In 1870 the prices of 
native manufactured silk were also iufiuencoa by the bad political 
news from Shirope, but not quite to such an extent as the European* 
made silk. The rise and fau of price of native silk depends on* the 
state of Indian markets more than on those of Europe. 

25. During 1879*80 the ** bundhs *’ were not good. There was 
a considerable failure. The cocoons that arrived at maturity were 
of average quality. The average price was Bs. 35 a maund of 80 
sieca weight. The silk market continued muoh depressed owing to 
stagnation ol business in Europe from the causes above quoted, 
which greatly afieoted the demand for silk. There was a slight 
improvement visible at the beginning of 1880, and prospeots are 
now somewhat moi'e hopeful. 

28. Fartioulars of the best kinds of Maldah silk and mixed silk 
and cotton fabrics now made in the district of Maldah are entered 
in the two accompanying lists of 15 and qf 21 specimens, foiwarded 
in May 1880 to H. H. Dooke, Esq., Secretary to the Economic 
Museum, Calcutta, and Secretary to the Bengal Sub-Commlttce 
for the Melbourne Exhibition, for the purpose of being sent to the 
Melbourne Interuatioual Exhibition of 18^. 

MELBOURNE INTERNATIONAL EXHIBITION, 1880. 

BXIICIAL SlTB-COMMirTEE. 

Detailed list of ai*ticles sent by the Collector of Maldah, to the 

Bengal Sub-Committee for the Melbourne Exhibition. 
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List of sUk, and silk and oOUon fkbrios produoed in tho district of 
Maldah, and sent by tho Coileotor ot Maldah to tho Bengal Sub- 
committee for the Melbourne Exhibition. 


Bengsh lu Bomun 
oharsoter. 


Wovou, of twistod Pskftn than 
silk. 

Eight-thread piece Alpatl „ 
Oorah imdysd eilk borah „ 
Fine AS air . . Hawa epadar 


Kadamphul, red ball kodampliull 
flrtwor, (temja. 

White kadaniphal Sada kadainphuH 
flower. aomja. 

White boo flower Soda belphull aemfa 


Black BtHped 
Bed atrlped 


Kaiu patadar 
bal „ 


8arl>ar nemja, 

11 White large kadam Sada ham kadani- 

flower. I phuli Heraja. 

12 Flwh-bojio stripe Maohlikata aeraja 

I neraja. 

10 Whlto*llued pat* 8ttfedkoi-dar 

ioni. 

14 Bkok fleh>b o u e | Kala Kac^hlikata ,, 

fltrlpo. , 

15 Bod-lined pattern ' l^alkordar ,, 
Ifl (Kamo of peraou) tFocrajl Bulbul Choa- 

Feemjl Bu 1 b u 1 ma. 

Chaatna. 

17 2|ulan Sari . . Pulan warl 
IS witheut moaeure Bogajissa 

10 Ktmkini . . KankJui 

20 (Aperouu’t jwme) JJlrchan^ ITaaru 

Mirchanl Masnx. 

21 (Pea-strlikMi) Mat- Matru Maaru 

ru Maeru. 
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10 X u 

28 0 0 

7 X 1 

0 8 0 

t k li 

7 8 0 

41 X 1 

7 0 0 

G X 1 

7 0 0 

^ X 1 

0 0 0 

4 j X 1 

0 0 0 

41 X 1 

! 0 0 0 

4 i X 1 

' a 8 0 

4 i X 1 

11 8 0 

4 J X 1 : 

5 12 0 

H X I 

6 4 0 

4 ^ X 1 

6 4 0 

44 X 1 

6 12 0 

4 { X 1 

6 12 0 

54 X H 

12 8 0 

Si X 1 

5 8 0 

sj X 1 

6 8 0 

9 X 1 

2 12 0 

9 X 1 

6 U 0 
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PLANTERS’ STORES & AGENCY CO., 

HEBOHAKTS AXD OSNEBAL AGENTS, 

0alcutta,-3(», STRAND. 

I Oencral Manatjer — W. E. ??. .TKrFEnsoN'. 

Mamgvt' ■ — 

Agencies for Tea Estates undertaken on the mosst 
advantageous terme. 

13k)olies recruiUnl 1>y our own staff of experienced Agentu, with 
Depots throughout Chota Nngpuv and at Dhubii. 

ludentors and Consignees of all mcrcbaiidizc. 

Army, Navy, Civil Service, and Private Agents. 

Assam,-** THE EXCHANGE,” DIBBUGARH. 

YV. .1. WiiKATLEV, Mamgcr, 

A. D. STtTART, Agcmij Siiperititeudmt. 

Direct Importers of every requisite for Tea Estates and Eu- 
ropean Residents. 

Prioe Lists on application. 
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B. FOECB, 
Qfg# OdltMt^# 


Agents for India General Steam Navigation Co., Ld. ; Agents 
for Commercial Union Assuranoe Oo., Fite and 
lufe ; Agents for ** Star” Line Ocean 
Steamei*H, Cahjutia to London ; 

^Agents for Reuter’s 

Telegram Co., ^ 

Limited. 

London. -great WINCHESTER-STREET, B.C. 

E. G. Rocic, Secretary, 

AgMkeioi Blhningliai^ 
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TIBS CHEtSi^T BSBCBST 

FOR PRICKLY HEAt, INDIGESTION, HEA DACHE. BILIOUSNESS. AND FEVERS. 


The lattUnottir «| firttlemen him heou imquAlifled iu praiee ot 




A« powWMiliii eiomenta moet eMcutla) tar the rcitorattoti oml uuiluluneuoe of hohlth trit)) perfect \ >4f<ur uf Wiy und mind, 

It if Bffarvetolng and Taatelefs; forminc a most Inviiporating, Vitalising, and Befreshing Beverage. 

relief in HEADAqHA or BlUftUS SIOKNEBB, CONBTlJpATlON, INnjtiRHTlOlT, I.ASSTTrDE. HEAIITHI KN, niid P'KN RHISH (jOLPflj prewnti aud 


— tiltered ooiidUloitH nf iho hiood 

S* Sj^jSSay* ?l*”*^**’'- I np. bp arks 


iiKlN CUill^hAlNTS, arid 'vanoui* other 


, (Hororumont j^ediiml hiepnotor of Kmi|muite frotn tho Ffrt of Loudou) 

- ---- — ^ a the Mood w ith lie loet uUuoouuatltueiite." 1 writer — " 1 have greatploftaiu’e li» liearhiK my con)iftUie*i Imoiiy to iU eltlcacy 

OOTBBXStBBT OTTXOXAXS AJTX) PXAITTB&B cariug fot the welfare of their employee ehonld note 

ite value aji n epe^c in Fever oasee. 

Or. J. W. DOWBIKO.— I «wd it in the treatment of forty.ttro cnwe of Tellotr Fever, 
nnrt amha ppytowa te I never loet n elngle owe.’* 


of tl 


.Or. W, i 


Blnce Itf Introductiou tho Fatal Weet India Korem are dep» iv4hI 

— P BKPBMUOrt’ATIV* the OOTBONOB OP BOKRBA MJONJI, 

in a letter of reauoit form additional •uprty of tho Pjrrotto Saline, etatel-"' ii is <»f iTi'ent 
vnlut, and 1 ihw rejoieS to hear it i» hi thcrhoaaea at all Snropa^ rieitihg ttie troploa." 


piMpam, punjato India.-*’ w»*^nrmijj^ U'r. ’'A*'. 




i Pyrri ic fiallno will do mom to provorif fever than nil Iho Qnfntuo ever imported can run* 

I Dr. atrBIiBY.~“ 1 found it «ot as a n^oclilc, lu my ex^rienoe and himJJv , iu the worat 

forma ut fhwrler Fewr, uo iTther merll(TlMo Ndnp rMimved :' ,, , 

Dr. 8. gibbon fforinerly ITiysfcum lo the l.oiidnu lioApital).-’* Us uiwfulueM l>i tJm 
tmtinvnt of (iiseaae hea long t^eu o<Jiitlt'ttkod hy medical experivuoe.'* 


To be obtained of any Obemiat or Drug Store, in Patent Glass^stoppered Bottles^ 28. 6d., 4s. 6d., lls., and 218. eaoh. 
Flease note in connection with the recently observed effects of the use of Citrate and other preparations 
of Magnesia that lUlMFIiOXIQK’B FTBETIC SALINE is warranted not to contain any substance 
which w ould cause calculous or other earthy deposits. 

H. IiA.l.lIFLOtrQ-ii, 113, 3:Oi.BO:R5r"^IX.L. LoS'DOir, B.O. 


ZULULAND AND CETEWAYO. 



**‘I know what it is/ he answered; ‘this honey in made fivm 
euphorbia flowej*», which nro very poisonoiia.’ This explanation made 
me feel execediiigly uncomfortable ; but I elicited from Jiiru that tliorc was 
not much ilanger, os the Mnaoas* taken vvith it would neutralise tho effect 
of the poison. Directly ho mentioned poison T dived into the iMioks, and 
p lied out a bottle of KNO'S FRUIT S.VTT, and emptying a fi nan tity 
into two paunikin.s, filled thorn up with water, and aevoml tiinea 
repeating tho dose, iu a few hours ve were eonsidembly better.’*— 
HuMand ai\>f Cttvtrayo,'' [p. Io0)y hu Captain W. R, Ladlon^ Rntt 
H. V. Royal )Vanai>-l'<kire. R^yiment 

“* What oil eartli shall I take to i<iilnlaiid ?’ asked my Mend Jim 
Law one day at Ahlorshot, when he had just received orders for JSoutli 
Africa, to Htart at forty-eight hours’ notice. I replied, ‘If you take 
my advico— and it s that of an old traveller— you’U not budge >vithoiit 
a few bottles of ENO, even if you loavo half your kit behind. I 
never am %vithout those Salts, and, please the pigs, never intend to ' he ‘ 
On his return i inquired, * IVelJ, how about EJ^O’8 FRUIT SALT*’” 
‘ My dear fellow, it was tho host advice you over gave ; they saved 
me many an illness ; and when I left Tuogla, I sold tlic renuiiiiiiii/‘^*»fiffl..« 
for ten times the original price ! ’ ^ 


JEOPARDY OF LIFE. THE GREAT DANCER OF DELAY. 

You can change the trickling stream, but not the raging torrent. 



can change 1 _ „ . „ ^ * ^auu 

oiently impress this important infonnation uikui all liousohoIderH, or ShipTCaptains, or Europeans gonerally, who aro visTtiutf or'm'id^ 
any hot or foreign climate. Whenever o, change is contemidated, likely to distuib the condition of health, IctKNO’S FRUIT SA^h 
your companion : for, under any ciroumatanoes, its use is bonetieial and never can do harm. When you feel out of sorts vet 



at tho onset, all 'oolaniitous results might have been avoided, 
blasts 80 many auspicious enterprises, as untimely death ? 

E no’S fruit salt.- — - 

from severe headache 
ovei^lng and spending 
recommendod by a friend i 
finished one bottle 1 for 
am restored to my usual health ; and othoi*rt I know that have tried it have 
not enjoyed suon good health for yoai*M,— Yours mo,4t truly, Kobt. 
Hi’MFHBBTS, Post Office, Barrasford.'' 


What daslics to tho c.arth so many hopes, broods so miiy sw 



The effect is aH 1 could wish,” How to enjoy f^d^tha t°Xl!d 

stomach-uso EKO'S 


FRUIT SALT. 

S uccess in life.— “ a new invention is brought before tho public, and commands success. A score of alwminablo imitations are 
immediately introduced by the unscrupulous who, in copying the original closely enough to deceive the public and vet not so exLtlv 
as to infringe upon legal rights, exercise an ingenuity that, employed iu an original channel, could not faU to seciiro reputation and 
profit. ’ ’ — A DAMS. 

C AUTION.— righCa are protected in every civilised couuiry. Examine, each Bottle, and see the enpsule in marked “ ENO’S FRUIT 
WitfiotU it you have been imposed on by worihlm imUatiom, Sold by cdl Chemists, p»Hc« ^s. ^d, and 4&, Gd, 


DIR10T10N8 IN SIXTEEN LANQUAQES NOW tO PREVENT OISEASE. 


PrepRWd only at ENOS PEUIT SALT WORKS, BATOKAK. LONDON. 8.E., by J. 0, ENOl HfttUtf. 
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PHOENIX IRON WORKS, 

CALCUTTA. 

THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & CO., 


Civil and Mechanical Engineers, Contractors, Brass and Iron Founders, 

Metal Merchants, icc. 

F(y)^gtd afid Cast Iron Work^ Boiler Machinsrp for Jute^ C of ton and Mice MUls^ Collieries^ Indigo ConcemSf Tea Gardens ^ 
Contractors^ and Brich-maMny Plants and eveig class of Iron and Brass Work imde to order, 

SOXiEI ^GhiE^STTS EOIR 


Robey & Co’s celebrated Portable and Fixed Engines and Machinery, Owynne «fe Co’s “ Invincible ” Coutrifiigal Pumps, Gould’s 

Rotary Pumps, and Robinson’s Pul cut Sti^ani Tni|ja. 


IMPORTERS ARD MAMUFACTURERS OF EVERY OESCRIPTIOR OF STEAM ENGINES ANO MACHINERY. 


Robey & Co’s Portable, Horizontal, Fixed, and Pate?it Robey ” Semi-fixed Engines, Combined Vertical Engines and Boilers, Land 
iuid Marine Boilers, Gould’s Rotary Power Pumps, J. k H. G Wynne’s “ Invincible ” Centrifugal PumpM, Hand, Lift and 
Force Pumps, Tangj^e’s “ Special” Steam Pumps, “ Vauxball” Donkey Punjpe, Flour Mills, Saw Benches, 

Spencer’s Hand Drilling Machines, Steam Pressure Recorders, Richaixls’ Engine 
Indicator, OilTord’s Injectors, Cooking Stoves, 

Fire-Proof Safes, 




Robey’s Combined Vertical Engine and Boiler. 

This class of Engine is no.irlv twice as large as 
those of the same nominal horMe-i>ower of some 
makers, The Engine, inste;ul of being fixed to the 
Boiler as is usual in Engines of the same class, is 
erected on a massive Cast Iron SLai\dard which makes 
it quite independent of tlie Boiler. 



These Ploughs have been expressly designed and manufactured for the use of the Ryots of Indin, whose apodal needs have been 
carefully etudled in their construction. They embody all the qualifications for which the native imwlv imph inenta have hitherto been 
preferretl, whilst being incoiiqauuidy aupenor in strength, durability, and offioieDcy, 

M<3RAE’S PATENT SUB-SOIL AND GENERAL PLOUGH 

^tirs up the soil to three times the depth of a native plough, and leaves the ^ood mould on the top. Goes through the <m*tio8t land 

witliout getting choked with weeds. Price, Bs. 15. 

INtolGK) AND TEA PLANTERS’ IMPLEMENTS AND STORES. 

3BB3SrC3hX3SrEJE3:RS’ XOOai-S STOXiXDS OB" jfik-XjX- BCXISriDS. 

Always on hand a labob stock of Plate, Bar, Angle, Tee and Corrugated Iron, Steel, Brass, CoppEa, Pig Iron, 

Foundry Coke, Smithy Coal, Fire Bricks, and Fire Clay. 


ISr Oatalogv^ on ^p^Ucation, 
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GOODALKS 

fiousebold Specialities. 

A Single Trial solicited from those who have not 
yet tried these Splendid Preparations, 



The meet Delicious Sauce In the World. 

This cheap and excellent Sauce roakee the plainest viands palat* 
able, and the d^tiest dishes more dolioiotw. With Chops, Steaks, 
Fifihi Ac., it is inoomparable. In bottles, at 6(i., Is., and 2«. each. 

COODALL’S BAKING POWDER. 

Best in tlic World. 

Makes dolioious pudding without eggs, pastry without butter, and 
beautiful light bread without yeast. In Id, packets, 6d., Is., 28., 
and 5$. tins. 

aOODALL’S 

QUININE WINE. 

The Best and most Agreeahle Tonic yet introduced. 

The best remedy known for Indigestion, Loss of Appetite, 
General Dobiiity, Ac. Bestores delicate individuals to health. At 
Is. lid. and 28. dd, each bottle. 

COODALL’S CUSTARD POWDER. . 

For makhiy Belicioua Oust ants without in less time 

and at the price. 

Tho Proprietors ran reeommond it to Housekeepers generally as I 
n. uBoful agent in tho preparation of u good custard. Give it a { 
Trial, Sold in boxes, Gd. and Is. oach. 


TiilS lUUSTRATION IS A FAC-SIMIU OF THE UO 0^ 



MESSRS. SUTTONS’ SPECIAL EXPORT BOXES OF SEEDS- 

BEWA£E OF IMITATIONS. 


, NOTICE. 

SUTTON’S SEEDS A CATALOGUES 

MAY Bli HAD OF DULY AUTHORISED AOENTS 
IN EVERY PART of the WORLD, 

ISX'LCDIKG— 


GOODALL’S 

GINGER BEER POWDER 

makes Three €}alloii« of the Be^t Binip^er 
Beer lu the World for Threepeuce. 

The most valuable preparation for the production of a delicious 
and in\ugorating bevornge. It is cosily rnado, and is by far tho 
cheapest and best Ginger Boor ever offered to tho public. Sold in 
packotB, 8d. and 6d. each. 

COODALL’S ECC POWDER. 


The Proprictorfi, Indian A^ricuttnrht ^ Chowriughoe-read, Cal» 
cutta ; tlio Great Eaetern Hotel, Company, Limited, Calcutta ; 
Messrs. Wilson, Macken/.io & Co., IS, Old Court House-street, 
and 1, Mangoc-lants, Calcutta. Orders received by Messrs. 
King, Hamilton & Co., Calcutta- 


nSTOTIOE. 

ordering tlirough London Shippers, purchasers! 
should be particular to stipulate for 

SUTTON’S SEEDS. 


Its action in Cakes, Puddings>.Ac., Ac., roHembles that of tho egg 
in every particulai*. Gno penny packet will go as far as four eggs ! 
and ouo sixpenny tin as far ns twenty-eight. Sold everywhere, in 
Id. packets ; fkl. and l.s. tins. 

GOODALL'S BLANCMANGE POWDER 

Makes doUcious Blonciuango in a fow minutes. In boxes at 6d. 
and Is. eaeli. 

All the above-named Preparations may be had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

Proprietors ; GOODALL, BACKHOUSE & CO, Leeds, EnglaBd. 


FREEHimi’S SYRUP OF PHOSPHORUS. 

Nature's Great Brain and Norvo Tonic and tho most wonderful 
Blood Purifier. The highest Medical Authorities say that it is tho 
only Cure for Wasting Disoases, Mental Depression, Loss of Energy, 
and Stomach Complaints. 

It is pleasant to tho tasto, and might bo taken by tho most 
delicately constituted. In tho most enfeebled it builds up a NEW 
AND HEALTHY CONSTITUTION. Ono do« of this Remedy is 
equal to Twenty Doses of Cod- Liver Oil. 

K Thousands have been snatched from tho brink of tho grave by the 
feraoly use of ruEEMAN's fevRur ok PirosrrioRUS. May bo had of all 
Chemists auH Patent Modioino Yendors, in bottles at 28. 9cl,, 4*. 6d., 
lls., and 83«. . - _ 


SFBClAIi AGBIirTO: 

GOODALL, BACKHOUSE & GO., 

Wlilte Home Street. l.eed% Snsland. 


TESTIMONIAL. 

I’roi}* J' ftiii' K'ttf.. folt' y (n'-Pn nidi »( of (fu Jy,/- 
iloth, tSix'ifhf i\f hidla. 

Will) rofenjneo to your mode of packing (moda for 
expori, I must ijay how much ( wy.s with the 

Hy.steni you wm-t' no goo<l ns to show me. During tho 
whole of * my lou;^ Indian experience, it was my c-onstjAiit 
regret that Eu”;H.-ih pneked soeds wore alrooKt irivariahly 
lower ill {j:oriuinatirur power than tho American. After 
Mooing the cl.iborn.to pi*oc utionn you take in oxoeuting 
such orders aw tlirit of tlie Agri-llorti Kooiot}^ of 
India, I am ly no moitu.s muqiriHcd to hcjir thnt you liavQ 
l>ooD. gratilied by tlio rui’oijd of ho much towtimon}^ f'‘om 
tho tropicH as Ui the condition of your Keciis upon arriwU/* 


I I 




THE QUEEN’S SEEDSMEN, 

AM> llY HrKCl.il. WAKllANT TO 


H.R.H. THE PEINOE OP WALES, 

'reading, LONDON, 

x.'* Tsrrj-'i A "!vr II r It II I u 


ii 


All commuBlcationa from the Trade should be address- 
ed direct to Beading. 
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8 . OWENS &. CO, 


"WKCITamB’It31A-K*S-©T»EI3B3T, XipiiTOOIT, 

HYORMI1.IO ENQtNEBRS Aim MAf^AOTUIfibA 0«F 

PCMPIIirG MACHINERY OF EVERY DESCRIPTION 

FOR STEAM) WATER, WIFE, CATTLE, AND MAEUAl POWEE ' 

HydrftDlic and Screw FresseSf dil Mill Machinery, T^draiilic Iiifbi, Ac. ; 

aOLB HAKBBS BOR GJMIAT BRITAIN Of 

BLAKI’8 PATIHT DipT-ACTIMC 8TfAM-P01«?,-~it)RE TttAM 18,08811 8S£. 

THE FOlrLOWIWIJ ARB BOMB OF THE PROVIKEKT ADVAKTAQKS OF THE BXiAKB 


It ^11 itot At Any point 
of stroke. 

It has no dead |>oint 4 

It works last or itov 
with the samo oertidnty of 
aotion. 

It it eoonomioal. Has a 
pn^ the Valve. 

It la conipaot and dur- 
able. 




Baiid Tower Lever 
Detaehod. 




BLAKE'S PATENT 

1)1 f tot- Acting .steam ru»p and Boiler FcoOer. 


COHfjLtTB OIL l«LL. 



It la intwrohanAeahle in 
^ all its woirkbig pKw» 

It wdll deUveemoaa water 
than any other Paihp* 

It is made of beat niate- 
riida in the moat woidhim- 
like manner. 

Can be worked at 200 
atrokea |>er hour, or 20 
atrokea minute. 


Doubio-harrel OoiitmcborM ' Ftimpb, 
' for Hand or Steail) Power. 


am 

i 

Itlc 


rr. 


jipWHil 



Improved Steam Borloif 


*somHC roots. 


Boriog TooIb of every dewrlptlon, for Artesian Wells, 
(eabiiig for litnenUs, Foundations, bo. 



Fire Engines, for TownL lUUway Force Pnmps on 
fltabions, do. Bafrov. 


ii: V. 


Wrouj^ht-ir m 
rortftbloPuju)i»», 







ra)unt Ccoirifotftci rottps, for Contrwaors’ 
«.^e, or jrrlgstfon ,\\ork. 



Oast-iron KoufM" 
or Gardou Pump, 


Portublo Irrigator* fur lior*o 
or Steam Tower. 


BLAKE’S PATENT DIRECT-ACTING STEAM PUMP AND VERTICAL BOILER 

IFO® IE*"Crii3POS:E3S,, 

filling TANKH, W.\TElt*80DPLy To SMALL TOWNS OR ViLLAGJ!S. 

Whiteftiar'* Ironworks, Whitetrii^s-stiseet, Reet^rtreet, Eondon. 

Catatoywi and Esdrnalei Free m , 

A Pn «.„,«n .r»n fuit PftOPBUiToae. BY W. B. UlU«»' AT " aXATiaMAS & rftUWD Of ISBIA." <»ri0*, CALcntXA. 
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GANDTS psas COTTON BELTING. 

SPECIALLY SUITED FOR AND PATENTED IN INDIA AND ABROAD. 

PRIZES. 


HAMBtriliGl 

Beulin 

8vdnev 

Atalanta 
F irst Premium, 


1882 , 


* . . 1878 I Cincinnati 

... 1879 1 NkwVork 

... 1879 I Meluouknk 

I New Zealand ... 1882 , | Falmouth 

First Prize, Sydney, 1879 . 


1880 

PmsiirKu 

.. 1881 

1880 

Atalanta 

... 1881 

1880 

, PlTT 8 Bi:it<l 

.. 1882 


1882 , 1 TV'NEMOUTir 

... 1882 . 


llaiubiirg, 

.Diploma, 



New York, 1880 , 



X^orliu, J 879 . 


Melbourne, F 80 . 1878 . (^iiiciiiuati, June, 1880 , 

OVER 450,000 FEET SOLD DURINO 1881, 

liidiidiuii' <1,877 feet of main Drivinj;' BoUk, of iMiltlis from 13 in. to 

00 ill., arc working in over 0,000 Mills and U'urks in Euro]>c and Amerioi. 

The foVomuiij Tests {hi/ Kirkokh/^ oj London) sh/m ihe rekrtm stmifflk and wtlue^ 
eompoval with Ltulhr, 


Breaking Strain per SpiuiHi ineh of Scetion. 


Prico per foot 


Best l>onbIc Leather 1 ) in. Belting 


3,572 lbs. 


58, 7(1, 


Gandy’s 6 in. x 8-ply Cotton 


6,811 lbs. 


28. 6d. 



TIfF 

GANDY BELT. 


Any Loiiffh oe Width 
for Main Dririny, 


It F Mh' Lewi Ldt 
ever ni.-ide lor sdl purpos- 
es. Much riuMp-T and 
Stroti;.ier tlitin Le.itlicr. 
Thoruuiildy Waterproof, 
;ind not atfe.'ted by tern* 
peratnre, clingH well U) 
the pnl(ey‘<, runs true, 
and lull be made any 
leijidh wilhoiit joints. 

Fill's Series of 
(aco nn/ror/o,//) WKsmap- 
pbVn in (>in< Oniot p, 
Me;shrw. dolin th'ossliy 
and Sous, Halifax, May 

1, 1880. ami coutiimeB to 
give entire s^itiirfaeiion. 



'O i 


TECE “a-.A.3Srr)Y ” bbilt.. 

t lAXbYt^ pHtonl Aniorir;!! Co'toii R*b [liin a hiqn riority ov» i his i, I uh: m every particular ; its rust 

I ]x'iin|.( uLout half that of leather, \vh e it'< .‘itreu -t .mJ j-rippinf’ powo is at» n . (]uul>lu th'it of tie' bust lo/ilhor, 
iK (shown by ropeaL 4 tests Liken by is irktihly, v»i L<huI i. 'I’hoae toA.*! xr ■ jiiie i ab vo, to which spocitvl ntb'nlion is 
liiruetod. Thets? “ (^andy tKjltfl aro mn le ■'•f any w'.dth up to 72 in.’hos and any length up to 310 feet without joint, 
tbiLs obviating the uooctebity of hiving two IjeH ' <<0 tlir uno jnilley, hyrb'ni of ilr.viag which is n^ vor suisfuctory, 
(U'l it is impo.iaibie to httve belts of exactly till hon .ino »>r the other is always cuu. a a if a Miopp%g(j. 

Till so stop] irg-es arc avoided by u-sing CUu'ly'" r.it on 1 Mts in ono w * th. T chc Handy Holtfl mv jk.-uIc of (!e inent 
Amenrari C non iHiok, spwially propa'oil at U.'ilioi.orc fur thepurj x*, and ihon put lugotlicr and fi.n^iicd by Ga idy'i 

jndtr them iiniiA’viouH to atix "ipht ne 


patorUud hjieual Machinery and process toireveut strctcliinp-, a: I i^ndc 

I r- it.^o,-wcd of .nivotiUiges such ns these, the univer^a' adoption of t' 'ly's Bolt-^ can only be. a nneHtn-n of tune. 


A SUBSIAWTIAL GUARANTEE GIVEN WITH EVERY MAIN DRIVING BELT. 


MAURICE GANDY, 


Pttteiitoo and Manufacture!', 

130 , Qu(icn Victem-stroct, 


LONDDN. 


WORKS : Liverpool, Kn^Uii I ; 
am) BalDinM.. 


U.$.A. 
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THS eitSIAT BSMBBT 

FOR PRICKLY HEAT, IMDICE^STIOW, HEADACHE, BILI OUSNESS. A «0 FEVERS. 

Th« iMtlmtmy of madio«l g«utlfltn«n luw boeu mAqnftHfled hi ptiitg« of 

UHPLOVBH’S PTRETIG SUINB, 

Ah oiomonts wrart evw^utial loi the rontonttion And mAintonmioo uf bOAllh with portoot vigour ot fioily nnd tdtud. W 


It in SfforvenoinK and TastoldHu; forming a most Xnviigorating, Vitalising^ and Befireshing Beverage. 

(InAfi mitnnt relief In JlhADAPHh. BhK nr HILUH'S HK’KNRSS, CtiNSTIPATiON, INDIt.WlON, LASSITU WS. HKARTBIJHN, nnd RKVERIHII CX)LD8; pmonti »nd 
Fj.iul^ly cureu the Hoi$t forms of TXrHUB, SCARLET. JUNOLL. Hud oilier FKVERH, SMALLl*OX. mLahLES, and BRUFTIVE or 81C1N OUMPLAINTH, wtd rartoua other 

oltoreU oondttlons or the blviod 

g r. P11DUT.~“ (rnfoMlnprfrrnnsof ImmotiBo benefll 1o mankind. " | Dr. 8PABES (Onimnmant MoiUral Inspector <rf BmiSrante from Port of London) 

r MOBGAM.— " It fumtsheH tho IaI'KhI va llJi itii lust Halloo (‘ountllni'iils *' 1 writes ‘ J ha\ t groat plousure In hoorlug my cordliU.testlmotU' to Its etflCRoy," 

OOVSBJriKSarT OFFIGIAIA AITD PIAITTSBS oavii^ for tlie wol&re of tkslr amployM should not# 

its value as a specific iu Fever cases. 


Dr. J. W DOWSING.—** I nsfld It in the troatmeul of forly.two caaos of Yellow Forer. 
Slid am happy tontiitr I never losi aslngJocoae.” 

,Dr, W BtBVDNS.— *' Hiuce its introdnrllon 1 ho Fatal West India Pevera iiro deprived 


e>f (heir termrs,' 


BAWUI. BINDBB. T?tmJAXn), INDIA.-** We Armlv beUero that the iiwi of your 
1*51 etU ^Ihif uilldnmore (0 prevent fever than all the Qiuntno ever Imported can cure" 
Dr TtraiiSiy - * i fcniud it a<d m a sperlflo. la my expeilonoo and family. In the worat 
forms of Hcai lot Vcv 01, no other medlehiftbwns required” , 

Di' B GIBBON (ionnei ly Phyelnian to the Londini Hospital).— '* I ta usefuiueas lu the 
troatmuul oT disease has long been conflrraod by modicid eyperleuee," 


HJBB HAJBaT7*S BDPBBaJBNTAlTFB 1 he GOVlBBNpB OF 8IBBBA ZJBONB, 
to a letter of req^nCkst for an nAldltlonal supply uf the J*ynolh* Malliie, stalj<s—” I' is of 
rafMC, nu<l 1 shall rejoice to hear it la In the houses of nil Ennkpeans visiting the tropics.” 


To be obtained of any Chemist or Drug Store, in Patent GlasB»atoppered Bottles, 2s. dd., 4 b. e<L, lls., and 21s. each. 

Please note in connection with the recently ohsexwed effects of the use of Citrate and other preparations 
of Xagnesia that XJIlMPMIUGH’S PTaETIC SAXiIlSrE is warranted not to contain any snhstanoe 
which would cause calonlons or other earthy deposits. 

H. Xji)L3Sd;i»XiOTJGhI3;7il^ I3;iIjX.,lL40IjrX)0IiT; E.O., 


City Line of Steamers. 

FOR LONDON DIRECT ti<l SUEZ CANAL, 

Tons, Captain. 

Cifi/ oj Ma)u*he^tcv ... ... 3126 A. IMocdonald. 

Cify of Cartharje ... ... 2651 J. Merheraon. 

City qf Canlei'bury ... ... ,3212 J, Iklarr. 

City qf Venke ... ... .3207 H. J. MolTat. 

City qf London ... ... 3212 d. Black, 

City of Edinhuryh ... ... 3212 W, H. Barlmin. 

City of Khios ... 32.36 A, TlioiiiH. 

City of A(jra ... ... 3412 J. Gordon. 

City of Calcutta 3836 B. McNoil. 

City of Oxford ... ... 4000 ^V^ln. Miller. 

City of Camhridyc ... 4000 D, Andcraon. 

The City qf Venice. %Yill leave about 7th August, and will he 
followed about a fortnight later by the City of Ay ra. 

GLADSTONE. WYLLIE k Cu., 

7 Agents, 


THE 

SOUTH OF INDIA OBSERVER, 

PcBLiHUED Weekly at Ootacamund, 

The Head-quarters of the Madras Oovemment for 
the greater part of the year. 

TERMS OF SUBSCRIPTION. 

(ExciCBivK OF Postage.) 

Advance. Arrcare. 

Per annum ... . . Rs. 20 0 0 Rs. 28 0 Cf 

„ half-yeai. . ... „ 10 0 0 ,, 14 0 0 

,, (juartcr ... 5 0 0 ,,7 0 0 

,, mcnaom ... ...,,2 0 0 ,,2 8 0 

Ndlylicrry Pret^s Co., Liniiiccf, ProimHors. 

Agents in India : 

M£!5SB.q. HIGGINBOTHAM & Co. Madras, 


K^lSrEEO-TJlsrGhE 

ms BRICKS 

AND 


Agents in London : 

Mt:s.sTW. GEO. STREET & Co. ... Cor7chm. 

F. ALGAE, E.sq. 8^ ClemenfHdanr, Londo7i,E,C, 

Memsrk. BATES, HENDY & Co. 4% Old Jewry^ London, 
Messrs. GORDON k OOTCH ... 8t. Bride-Street ^ Londo^i, E,C, 
Messrs. RHODES & Co. ... 34% Nicholae-lanut E,0, 

14 


DRAINAGE PIPES. 

APPLY TO 

BURN & CO., 


THE 

TROPICAL AGRICULTURIST : 

A MONTHLY 

Record of Information for Planters 


16 


CALCUTTA. 


. OF 

COFFEE, TEA, COCOA, CINCHONA, SUOAB, PALMS, 


NOW RSAD7. 


I^EVISll:33 KDITlOISr. 


CiUBURBAN Vlllafl, Market Gardena, and Residential Farms, 
in Kathiawar.” By Major if. L. Nutt, Bombay FoUtioal 
Department. Price, One Rupee per copy. Apply to Superln- 
tendeatr Bombay Edueation Sooiety’e Prose, Byculigr 


OTHER PRODUOTS, 

Sxdied for cullimtion in the Ttvpics. 

Published on or about the 1st of each month hy A, M, and 
J, Fergnson, Ceylon Observer Oflioe, Colombo. 

Price in odYonoe yearly, Rs, 10. 

Be. I per copy. 
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We publiik the felltming paper) at thU Office ; — 

TEE m>Ult AaEIOULTUfilST. 
(MONTHLY.) 

Bale) BilbeeripUon, inclmling potagei 

STBIOTLY I!I ADVANCE. 


For India 


/Yearly 


Half-yearly 


For Europe 


Re, 12 
» 7 

.. 13 
.. 7 


Jlfo/u))il, 
Es. 22 0 
12 0 
7 0 


- Sittgle copie), Be. 1 ; back eopiee, Bt. !S, 
Adoertuemenuf or tSa “ Lidian AgrkuUurhl " skouhl he mhI in 
Ml late) ’ than the tSrU, to appear on the let nf the foUoming month. 

THE raiBND OP INDIA AND STATESMAN 

(WEEKLY.) 

J^ates (if Snbseripiiont iitclu lin/; posti^e, 

STBIOTLY IN ADVANCE, 

,-r , , TcWlto 

T, . .. fX®fr*y . « ■ • Rs. 20 0 

For India -I HalLyearly 11 0 

iQuarterly ... „ 6 0 

The reduwd rate for Mlssionaiios ia U.3. 15 per annum. 

;;; E.. 2. ( 

Bingle copied, As, S ; hack copies, Be. 'l, " 

Adoertisemeut) for the triend of India" should be neiil 
not latei' than ^Fedimday^ to appear on the follomng Salunlatje 

THE STATEBMAN AND FRIEND OP INDU. 

(DAILY.) 

KaUi qf SxihBcriptiong including postages 

STBIOTLY IaN advance. 

Tom, Mojuisil 

(Yearly ... ... 3(j o Ks. 42 0 

J Half-y early 


For India 
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. .. 19 

' Quarterly 10 
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y early 
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■^Quarterly * 
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AdvertUmenu for the Statesman '' (should hr ^ciit in 
than 5 to appear on the foll^ivi i) m')rulnjs 


n 

4 

05 

31 

15 
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PLAKTERS’ STORES & AOENCT CO., 

LiiAiTsan. 

UEBOHANTS AND OENEBAL AGENTS, 

OalcuttA-30. .STRAND. 

<ye»em/ Manarger—VT. E. S. .Tkffebson. 

Manager^ 

I Agencies for Tea Estates undertaken on the most 

advantageous terms. 

Coolies recruite<l by our own ataiJ* of experienced Agents, vdih 
Depots throughout Cliota Nagpur and at Dhubri. 
Indentoi’s and Consignees of ail merchandize. 

Army, Navy, Civil Service, and Private Agents. 

Assam.— THE exchange,” dibbugarh. 

W. .T. Wheatley, Manager, 

A. D. Stuart, Agenoi/ tSuperiiUcndcnt, 

Direct Importers of every requisite for Tea E.state-s ami Eu- 
ropean Residents. 

Price Lists on application. 

Agents for India General Steam Navigation Co., Ld . ; Agent 
for Commercial Union Aasimance Co., Fire mul 
Life ; Agents for Star ” Line Ocean 
Steamers, Calcutta to London; 

Agents for Reuter’s 
Telegram Co,, 

Limited. 

Londoa.-GREAT WINOflESTER-STREET, E.C. 

E. G. Rock. Sect'ciary, 


Intending Subso'ibei's will please address the Manager, 
Siihscriba's should state distinctly for wmeu rarisu i'cmitUiiccs are 
xHltiidedo 

Agents in London for the above papers : 

GEORGE STREET) Esq. ... OurnhiU, 

F. ALGAR, Esq. ii ik. i'l, OlemGnl'sditm', London, K.G, 

BATES, HETlDy & cO. ... 31, \y (dbrook, Lond,m, b}, (J. 

D. J. REYMEji^F (jij, .... 1, ly'hUe/riard'-.^fred, b'kel^strcet, 

London, L, (J, 

SOLE AGENTS FOB THS HJiUTED STATS I ■ 

THE international NEW.srAlMCR AdEXC V', 

H. R. HUllBAUO, J’ropi'iotoi', 

A’c'if llaren, Oonwrlicut, U.^.A. 


Agencies at Birmtsgbam, Bordeaux, and Oharente. 


NOTICE. 


FOR, WAFF. 

rnnE Dhoraji Oiuniug Factory and Full PresH, in good working 
I .JL order. 

I For partioulars, apply to the Factory Engineer, Dhoraji, or to 
I the Joint AVdniiuistratorB, Goudul Slate, Kattywar. 


THE AGRA BANK, 

“ LIMITED^ 

Capital ... ...£1000,000 

Reserve Fund . . . £190,000 

CALCUTTA BRANCH. 

CURRENT ACCOUNTS ai-e kept, and 
Interest allowed, when the Ci^idit Balanoe 
does not fall below Rs. 1,000. 

DEPOSITS received available at any tiiuo 
for Remittance to England In the Bank’s 
Bills, and Interest allowed thereon at tiic 
rate of 4 per cent, per annum. 

DEPOSITS arc also received for fixed 
periods, on terms which may be learnt on 
application, 

DRAFTS gi’antcd at the exchange of the 
day on London, Scotland, Ireland, and the 
Bank’s Agencies in the East. 

CIRCULAR NOTES iswuod, negotiable 
in the »'‘;ineiT>al places in Europe. 

GO^j^ogNMENT and other STOCKS, 
and bought and sold, and the safe 

custody of the same undertaken. 

INTEREST, PAT, and PENSIONS col- 
lected ; and every other description of 
Banking Business and Money Agency tran- 
sacted. 

All Remittances should be made pay- 
ftbR tg Uie Agra Bank, Limited. 


The Public are invited to send, firom any part of the world, to ROBINSON and 
CLEAVER, BELFAST, for Samples and fuU range of Price Lists (POST 
FREE) of their 


j ‘ Their lubli LUion CulUrt). CutTK, 
yiiirlfl, die., ha\e tJiu muiU of 

IRISH LINEH -i:::;!,!.:;',:'.! 

■ Com t Circular. 


COLLARS,; 


.wU Chil- 
IrouV, 3-foUl, H/ll I 

poi (JontM*, I 

4, /II to 0/11 i 

j)0r ( 


Beal Irif^h Ltnon Slieotini/, 
2 yxrclM wldo, 1/1 1 pyr 
yard. 

Exir.v Tlo.nvy (a moat dur- 

■ ublc tirtlclo) yai*dii 

>vldc, a/3 per 5 'Hrd. 

Bullui' T^Wt-lUnf?, IS inch 
wide, op/, iior y.ird. 

Jjiuoii Duh- 

Hiu pih'c I lyrUC tors, 3/‘l por 
Hinun, LlllLllu ; H 1 ii s a 

yard. ... 


ChlMroD’n 

CAMBRIC " 


por df);f. 

. - */** 
a/j 

tjieutlcmcu’a .. 4 /iq 


nf‘M*JTITCftKn 


C ii r r A For LadioH, Gontlo 

U I F S nun, .u)d I’hildrou, 

* L/U tu 10,/y pel doz. 


j Fish Napkine, 

. 3/(} pel d<iz. 

Dinner Napkins, 
0/0 per dez. 
Table Ulothe, 2 
yds mpiare, 3/1 1 ; 

yardM by 4 
yarii.A, 13/4 each. 


Cloths, //Oi^or 

dnf,. 

Fliio Llnuns 
and Linen 
Diapi^r, 
lOif. i>cr yar-l. 


POCKET 


per do/. 

Laah^s .. A O 
Ciont'j' .. ti /4 


‘UUli 


handkerchiefs. 


FLiX. 


‘The Irish Cambrica of MosMr.f. 
Roblnaan i: Cleaver liavc a werld- 
wldo fame,'— yVw Queen. 


EUa'ia & SHIBIL J'S* = & DAIIASKS. 

all linen fionlH mid 
cufTb, ;{5/C the lialf 

doz. ito mouauro, 2/ extra). . . , 

lAulloH’ Uuder-Clothlng, Baby Linen, Dresa MatoriolH. Flaun-ds Irish and Hw1h« Binbreideries, Ito.sic-y 
Gloves Undov-Ycsto, Bant? ; a:,-. Lacc Owds of evory dworlption, at lowest wholoAulc prices. 

ROBINSON & OLEAVER, Maaufacturers, by Speem Ap- 
pointiMnt U) her Mi^eaty the Queen and her Imperial Highness 
i the Crown ^hrincess of Germany. 

THE BQYAL IBIBH LIKEN WABEHOGSB, BELFAST, 
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PHCENIX IRON WORKS, 

CALCUTTA. 


THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA 

JESSOP & GO., 

Civil and Mechanical Engineers, Contractors, Brass and Iron Founders, 

Metal Merchants, &c. 

FoT9^.d and Cast Iron TTor^*, Machinery Jute^ Cotton and Bice MilU^ CoUio'ies, Indigo Concerns^ Tea GardenSy cCr., 

Contractors* and Brkk-maHng VI ant y and every class of Iron and Brass Work made to orde^\ 


SOX.EI ^Gh3S335TTS iFOIR 

^ Co's celebrateil Poilable and Fixed Enginoft nud Miicliincry, Owsniine & Co’a “ luriucible Centrifugal Pumps, GouKV>d 

Polarv Fumpa, imd Kobiiibon’h Patent Steam Trrt).>s. 


IMPORTERS AND MANUFACTURERS OF EVERT OESCRIPTIOR OF STEAM ENGINES AND MACHINERY. 


Roboy & Com Portable, Huvizoubd, Fixtal, and Patent ^^Robev'' Hemi-fixed Enginoft, Combined Vortical Engines and Boiloix, Land 
ami Murine BoilerH, Oould'a Rotary Power PiuipjK, d. X' II. Gwynnea “ Tnvineible " Centrifugal Piim}»», Hand, Lift and 
Force Puin}>s, Tangye’H “ Speeiid " Steam I’umps, “ Vauxliall” Donkey Pnm])K, Flour Milln, Saw Benchey, 

Spencer H Iland Drilling MachineH, Steam l^iesHiue Recorders, Riclnuxls' Engine 
Indicator, Gifford’s Injectoi-s, Cboking Stoves, 

Five-Proof Safes, 



d. & H. Gwynuo’s ‘‘ Invincible Centrifugal I’mnp, 
This Pump leiiig ananged to wwivid on tlie bed-plate 
may be fixed at any angle veipured. It does not re- 
quire a foot-valve, being titled with suudl aii ex 
liauater and clac'; on discharge, Avhich always keei> it 
charged ready for work. 




^ RobejH Combined Vertical Fiigino and Boilei, 
This class of Engine is nearly tAvice as 1 irgc a'!- 
those of the same nominal horse-pT>wer id sunir 
makers The Engine, instead of being iixfil to 1in‘ 
Boiler ay i.'s usual in Engines of the same clas.s, is 
erected on a massive Cast l itAn Standard ■wliichmake^ 
it quite independent of the Boiler. 



Bantoma's ludian ” Plough, price— Rs. 15. , Howaxd'& Ryot’s Plough, No. 0, price- Rs. 20 

Theto Plonchu have been expreBsly designeil and manufactured for the use of the Ryots of India, whose special needs have been 
carefully studieif in their construction. They cm hotly all the cjualidcations for which the native-made impleni^itita have hitherto been 
preferred, whilst being incompgrabiy siipcrior in strength, durability, and efficiency. 

MCRAE'S PATENT SUB-SOIL AND GENERAL PLOUGH 

Stir# up the soil to three times the depth of a native plougli, and loaves tho pood mould on the top. Goes tluough the dirtiest lami 

without getting choked with Avcods, Puce, Rs. 15. * 

INDICK) AND TEA PLANTERS' IMPLEMENTS AND STORES. 

EI3SrGHasrEiaEn3ElS’ TOOX-S .AJSTID STOX^EIS OW -A.3LX. KZIlSriDS, 

Ai^WATg OW HAKD A LAUOK STOCK OF PLATE, BaH, AnOLK, TjSE AND CoRRUOATIfiD lUON, StfilfiL, BBABS, CViTIfiB, PRl IRQN, 

FotrNDnV Coios, Smithy Coal, Fiais Bhickh, and Clay, 


Catalof iws on Ap2> lm t wn , 


BegUta^Na: 182.3 
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Our CorrespondmU aiid Contrihuiors will greatly oblige 
%'> if they will take the trouble^ where (lie rclunis of cultiva^ 
(Ion are staled by iheiu in Indian iveights and measures, to 
give their Engtisk eiiniualents, either in the Uxi, in parent 
tiusis, or in a foot-note. The bigah iw^tiiicular varies so 
much in the different pi'ovinecs, that it is absolutely nect.'i^^ary [ 
to (five the English value of it in all eases. It would he a great 
reform if the Government itself folUnued the same course in all 
thcufjicial reports jmbluhed by it. 

All correspondence must bear the full name and address of 
the lonier, not necessarily for publication, but as a guarantee 
of good faith We shall take no notice of anonymous letters. 


ACKNOWLEDGMENTS. 


The Indian ForeBtor, Vol. IX , No. 7. 

The General Report of the Surv^oy of India 1883. 

Report on Moaaarementi Of the Growth of Australiou Teas on tho 
NilgivU, 


CORRESPONDENCE. 



TUfi EEGOT IN BAHLEY, 

TO TUJB EDITOB. 

Sib,— T he nativee roalding In a number of vlllagcw situatod in 
the uortb of Pergauua ltmad]i>or« of the Agta ditttriet> imve 


bean Buffering thia season from the most frightful soroa that can bfs 
imagined. Largo malignant ulcors, iu which, If granulation does 
sot in, it is of a morbid olmrocter, building above the level of tho 
skin on oxuberanco that gives tho sores a fungoid, poisonous 
appearance. It ia said to appear firat in the form of a pimplo, and 
I have romoi'kcd on some portion of tho leg below tho knee, 
generally midway, or if anything ratlior nearer tho ankle, almost 
invariably on the outside. The pimple if abraitled foi ujs a soro 
which spreads rapidly and appears to know no limit ; tho smallest 
1 ha VO seen was about an inch broad and two inches in length, 
boat-shaped, and situated across the log ; and the largest about 
live inches by throe, though I am told that numoroua cases are to 
be Been in which the wholo log is involved. I Iiavo not heard of a 
single cure as yet. 

Tho disease in this epidemic form first made its appearance about 
tho time the wheat and barley crops were being harvested, and 
among the poorest portion of tho villagers, which gave rise among 
them to the most absurd explauatimi of its cause conceivable. 
Tho E. 1. Railway line vvliich passos thiough these villages is being 
ballasted with broken sand-stuue, which gets so hot fioin the 
ieat of the sun us to blisU ; the legs oFlhe labourers. Most of tho 
,)Oor people in tho villagos being employed on the work, and tho 
lores often originating from these blisters, gave rise to the idea that 
this was the source, 

The malignant and opidornic character of the disease loft Hot the 
ilightedt doubt iu my mind that it was the result of blood-poison - 
ng of some sort, and the oa«ual rnnavk of a cultivator to tho effect 
.hat there had been a great deal of ergot in the barley and blight 
u the wheat this season suggested tho probable oaase of tho 
pidemic. It is wtdl known that tho continued use of ergot os an 
rticle of food has tlic cftcct of producing what is known as ** gan- 
ronous ergotism," and other malignant discasos appearing in on 
•pidcmic form. ICpidcmics of tliis nature have been recorded to 
ave on many occasions allecfced wholo districts on the Continent ; 

,ud I btrougly suspect that the use of ergot of barley will be 
found to be the cause of the trouble I speak of. The kiinl of ergot 
ill tiucstion is called koudud in the vernacular, obviously derived 
from the w’ord kondd, a caw'p.ai, a small fiagmont of w'hich fuel 
it rt domblcB eloac-ly both iu colour and consistency. To give you 
au itlea of how plentiful it is this season, I send you by to-<iay s post 
for inspection a haiidtul of it whicli a man collected for me from 
his store of barley in a few minutes. I have no doubt that niaun(J;j 
coultl be collected if necessary. Unfortunately all the barley ha^ 
been threshed or rather trodden out, and 1 was unable to secure a 
perfect car. The present specimons arc only fragments, and it i« a 
wonder, considering their texture, that they were not entirely dis' 
sipated under the heavy tread of the oxen. 

In the case of the officinal ergot of rye, each grain forms a sepa- 
rate ergot, whereas in tho present disease all the grains are 
agglutinated into a mass which is covered with a contlnnous 
epidermis, very thin and shiny, presenting this appearance both 
in tho fresh and dry state ; fragments of this skin will he found 
adlioriug to some of the larger pieces of ergots sent. The place 
where tho grain should bo is marked by he.»rt‘»hapcd protu- 
berances, Tho natives are unable to account fur its increase this 
year, and believe, or rather say that they do, tliat a woman or child 
pussiug a field while it is being sown, with their eyelids 
blackened with Mjal (lanip-blaok) will cause this blight. One old 
cultivator very gravely told mo that this was nonsouse and not to 
be v-v’cdited, aud that the true cause of kanckca was ploughing witli 
0 share the very day that it had returned from the blacksmith 
covered with block oxydu. 

I have been trying to recall all ' ’«tial circumstances of thd 
past Hcasou Wo bad a very 3o\ w.ry frost tliat destroyed rpiito 
Italf the eropf and did kouie damage to Uie uheat, lighten- 
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ing the produce conBidembly ; but tble wae after the graiu had 
formed, and the ears are affected with ergot before this. Bat then 
again in the rains before this, there was a great blight of jndr which 
was attacked by a grub ; and to make up for the loss, hundreds of 
acres that would otherwise have been allowed to lie fallow, wore 
sown with barley and sometimes wheat crops the ground had 
borne the previous season. This leaves room for Bpooulation. 

It is well-known that soil Impregnated wUh the sporules of this 
fungous parasite will produce the disoaso in plants grown in it, if of 
the class the parasite attacks. More or loss kaiulua is to be found 
in wheat and barley fields every year, and myriads of sporules must 
be scattered on them l>efore the crops arc reaped. Is it possible that 
the time required for a proper rotation of crops, and consequent 
delay of perhaps two years before the appearance of the particular 
crops affected by the fungus is sufficient to destroy the sporules, 
whereas a twelve-montli is not f The greater number of the ** do 
fasli fields I have spoken about wore sown with baric}', being a 
more productive crop in poor soil than wheat ; and, strange to say, 
it is this grain in which kandm is most plentiful. It is, unfortu- 
nately for them, the staple among cultivators. I sent for half -a* 
pound of mixed grain from the house of one of the sufferers, and 
though it was said to have boo n cleaned by his wife and ready for 
the hand-mill, had no difficulty in picking out small pieces of ergot, 
and by dusting the grain on a piece of white paper also ascertained 
that it was also mixed with it in a very fine powder. 

The fact of the sores appearing very largely among labourers Is 
probably due to the poor fellows being obliged to purchase ilour 
from the hanyat who, wc may depend upon it, never bothers hlm- 
solf about picking the grain at all. 

'Wheat is, as I have montionod, also attacked by handiLa^ but not 
so largely this season as barley. I send you, however, a few grains 
of blighted wheat, affected by the disoaso, also very prevalent this 
season, called by the natives (with a nasal pronunciation) 66Mv — 
I am sorry I cannot suggest an English name. 

The ear of wheat affected appears quite perfect, or if anything, 
rather larger than the average of the field, but contains these abor- 
tive little black grains I send you, the most peculiar feature of 
which, and the one by which they are readily distinguished by the 
natives, is the division of the top of each grain into two little 
points. The natives do not believe them to be poiaonous, but the 
sickening, unpleasant taste which even one loaves if crushed betwiou 
the teeth and allowed to remain in the mouth for a little while, 
leaves no doubt that they are mistaken, as ergot of lye is dcsci’ib- 
od to have just such a taste. 

To conclude, If some medical gentleman would suggest an inex- 
pensive remedy and r^ffivw for the sufforers I have spoken of, it 
would be an act of charity. It U useless to tell the majority of 
them to go to hospital ; they are too timid, and appear to me to 
prefer death. I have recommended purgatives, cleanliness, 
linseed meal poultioesi and careful picking and washing of grain 
before grinding. 

W. C. 

Court of Wards, N.-W. P. 

Kotk.- The samples of wheat and barl<»y sent by our correspondent 
may l>eieen at our office by any one interested. We should ostesm it a 
favoui-, if oorrespondents in other districts of India will kindly take the 
trouble to acquaint us with disease of a similar nature offecliog crops,— 
Ed., la . 


Nagpore and Kamthi markets is the ontoome of the Panataras 
eemlndari, and that its prioe has been from Et. 2 to Ei* 8 per 
cubio foot, and not 8 to 12 annas, as stated tn your issue : 
lastly, the statement that the AlapilU forests hod been 
ruthlessly cut Into for the supply of Sleeiiers for the Nagpore 
state line. As a forest offioer, who has watched the AlapilU 
forests for many years, 1 would beg most emphatically to deny 
that they have been damaged by cutting for this purpose. 
I’hose forests have been most anxiously studied by various foije 5 t 
officers, including the past and present Conservators of Forests 
of the provinces, and the past and present Inspeotors-General 
of Forests to the Qoverumont of India. Not more than 20 teak 
trees have been out since 1875 In the Government forests. 
Soleotiou fellings of Saj (termfmlia tamento$a) have been most 
carefully carried out, and yielded a lakh and-a^hall of the sleepers 
required. 

MADRAS* 

Note. — T he romarks of our corrospoudont to which Ma-ORas takes 
exception were received by us os trustworthy, and aoooptod, as many 
conimunioations of a Uko nature must be, on the good faith of the 
writer. Our correspondent will probably have something to say by-and- 
bye. In the moantimo we are anxious to give the fullest publicity to 
Madras's leltor. Our regret froquontly is that the pages of the 
AffricitlOiruti arc not more froquontly taken advantago of to ventilate 
ideas on all tho subjects embraced in our journal. — E d,, /, A, 


THE INFLUENCE OF SUNHEAT ON THE SOIL 
AND PLANTS. 


(To the Editor of the Ceylon Ohicrrer,) 

Sir,— M r. 0. F. Walker and those who hold his oonvictiona 
may be interested iu tho following extracts, I am with him in 
agreeing that wc have been suffering from a want of sun-powor 
of late years ; and that it is not rainfall we have suffored^^fromj 
but tho long contiuuonco of it with little or no Intermission, and 
the absonco of tlie roquisito sunheat. 

The sun of course is a most necessary factor in the consideration 
of climatic inffuonoe on vegetation ; and no doubt the reason 
why (us some ouo remarked) one estate bears, while another does 
not, may in a measure arise from the power of retention or non- 
rotentlon of the soil of excess of moisture, It takes a oongonial 
J season to make a healthy blossom 1 

The extracts are as follows “ It has been oalcnlatod by Mr, 
lialkei, that tho tempevatuf e 'Sf tho soil, when drained, averages 
10"^ higher than it does when undrained ; and this is not surprising 
when we find that 1 lb. of water evaporated from 1,0()0 lb. of soil 
will depress tho whole by 10% owing to the latent heat which it 
absorbs in its conversion into vapour.” 

** Faraday calculated that the average amount of heat radiated 
in a day from the sun on each acre of earth in the latitude of 
London is equivalent to that which would be produced from the 
combustion of 13,000 lbs, of coal.” 


TEAK IN THE CENTRAL PROVINCES. 


TO THE EDITOR, 

— I have read with some surprise a notice in your issue 
of tbc 2nd July, concorniiig tho supply of Teak available in th<? 
fovcftU of tho Central Proviooes, and tlio neces^ty for intnxlueiiig 
htriugent regulations for the prevention of premature felling 
iu those provinces. 

I would oak you to give similar publicity to the following few 
remarks, with a view to correcting certain inaccuracies in those 
you have aircudy pablUhcu. 

Your correspondent appears to be unaware that since 1857, no 
teak has been permitted to bo out except l)y feudatories and 
zemindars within the limits of their territories, without tho 
permissioh of the district officer or his forest officer i 
that the only KiU'ge teak Imported of Utto years into tho 


** Slightly beneath tho surface of tho soil in tropics, Humbolt 
states temperatures of 162^ and 134** are froquontly noted, and 
in white sand at Orinoco 140”, whilst at tho Cape of Good Hope 
mider the soil of a bulb garden a temperature of 150% is recorded 
by HcrschcU, In China the temperature of water of the 
holds was found to bo by Moyer 113% and adjacent sand 
much hotter. Those extremes of temperature would cause the 
specific gravity of the air to vary from 1167 to 863 may serve 
as a kind of measure of the disturbing causes which interfere 
with the velocity and local dU*eotiou of atmospheric currents and 
other phenomena, the calculation of wbii<th has been founded on 
mean results.” 

It would be a good thing if certain stations were 
with sunshine recorders, but perhaps their cost wguld be against 
their institution. Earth thcrmomotcra however are moderate in 
price, and are made to go os deep as 120 inches. There can be 
no doubt tliat the temperature of the ground greatly affects that 
which is growing on or in it.«»Vours faitUluUyt 

J, V, B, OWm 
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CALCUTTA, AUGUST 1, 188S. 


^HE PIONEER AND THE INDIAN AGRL 
CULTURIST, 


/*\XJR Allahabad contemporary says that it is perplexed 
” 'With doubts as to the trustworthiness of the Indian 
AgricuUxiriii on a subject so 'well w^ithin its province as 
manure.” The Fioneei* is modest enough to admit that these 
doubts do not arise from a more intimate acquaintance with 
Indian agriculture than is enjoyed by the Indian Agrkulutnst. 
This perplexity, on the pai*t of our contemporary, has arisen, it 
seems, from “ some very positive assertions,” recently made by 
the Indian Agrio\dtun$t, and the conclusions arrived at by Dr. 
Voelcker in a late number of the Journal of the Boyal 
Agricultural Society. The Pioneer's perplexity of doubts seems 
to us to arise from the confounding as identical two things, 
which are totally different. These the value of nitro- 

genous manures ; and second, the validity of the conoluaious 
drawn by Mr. Fuller from experiments made on the Oawnpore 
Experimental Farm. We need scarcely say that we have 
never at any time under-estimated the value of nitrogenous 
manures. Our ideas regarding manures in general and their 
classification may, we think, be fairly gathered from several 
articles which appeared in this journal in theyeai’ 1879, and one 
of which the Government deemed of sufficient value to reproduce 
in the Gazette. To have a due appr^iation of the value of manure 
is one thing ; to question the sweeping conclusions drawn 
from a few experimeiitH is anotlier, and a totally different thing. 
The Pioneer'n perplexity appears to ns to consist in crediting 
xiH with unbelief in the efficacy of ammoniacal manure.s, when 
we really neither hold nor express such unbelief, }»ut in 
reality venture to withhold our assent to concluaious whi«:h 
seem to us to be based on an insufficient .substratum of 
experiment. It would not be difficult to show that we are 
not alone in believing that the deductions made from the 
Cawnpore experiments cannot be accepted without consider- 
able limitation. We venture to reproduce the following 
extract of a letter which appeared in our columns on March 
1st, 1883. The -writer is Mr. C. A. Hill, B.Sc,, F.C^S., 
Associate of ihft Royal School of Minos : — 

“ Mr. Fuller has committed the mistake in inductive logic 
of basing a wide generalization upTlTa very limited breadth 
of experience. His remarks may bo understood to imply that 
in all Indian soils, and for all crops, nitrogenouH manme.s are the 
most valuable ; whereas, all that may be legitimately infon ed 
from his admirably conducted experiments, is that o,{ th(> e,r~ 
perimentaf plots of the Caftfnporc farm, in their present condition^ 
the mamire most required for a, ^f^heat rmp is a nitrogciiou.s one 
—-the manure most required for a difier^^-nt cro]> on the .same 
ground, or for wheat in another pari of India, nnVhl be a vejy 
different one.” 

No one, we suppose nowada3^s, who knows anyl hing of the 
science of agi-iculture, would venture to assert that nitrogen, 
and nitrogen alone, is all that is reejuired in I lie m.itter of 
manure to render every field fertile and every cro]i a bum]>er. 
Some such belief did certainly prevail thirty or more years 
ago, but, as we ventured to say, the craze for iiiti'og<‘ jujus 
manures died away when their true relative value ciimo 
to be undei’stood. In reviewing the Cawnpore Farm Expmi- 
ments, 1881-82, we ^ said : “ Oomparativo experiments have 
everywhere proved that the use of any one fertiliser, whether 
nitron in any of its forms, or lime, potash, pho.sphoric acid, 
or-^Sfet), has alwaj^ produced conflicting results, indicating, as I 
a disturbing caase, the presence, in different proportion.s in the j 
fields experimented iipob, of some available plant-constituent or 
constituents which the fertiliser assisted the planks in absorbing. 
It follows that the repeated use of a given fertiliser (as pro- 
posed for nitrogen by the Assistant Director of Agriculture) 
most progrosaiyely impoverish the soil of the co-active 


constituents sooner or later, and reduce the outturn of the 
crops to nothing. Mr. Fuller’s experiments have not embraceri 
this feature of the case, or he would not have over-rate<l nitrogen, 
essential though it rs to plant economy. Tiiat -no one 
plant -roixstUiieHt 1$ oj ani/ oalne in the soil hg and that- 
several contribute to make up a plant, is a cardinal axiom 
tliat should never l>e lost sight of. The Cawnpore experiments 
conclusively estaldish this. An nnmannrol soil (>age 28« 
of the Ooim-nm^nt Gazette, already (pioted) yieldotl 
7711b«, of wheat per acre. The same soil, fertilised 
with nitrate of potash at 240lbs. to the acre, yielded 
Difference in produoe~-834lbs. Another mnianvred 
soil yielded 777lbs. per acre, and when similai’Iy nitrated, 
produced l,242lbs.—-differen(?G in -yield, dOGlbs, If nitrogen ij 
all tliat Indian soils need, explanation of the difl)>arity in 
yield of the nitrated plots is necessary. The two ttnmanured 
soils, it is worthy of note, were in the present instance in 
identical conditions for exporiiuent. There was a difference 
oi only Glhs. per acre in their unmanured yield; yet, when 
nitrated, one field yielded 3r»9lba. per ncro more than the other ! 
There is but one explanation of this. One field had more 
assimilable plant-constituents awaiting excitation with .activity 
by nitrogen tliau the other ; and the com'.lusiou that follovvs 
is, that soinething hestdes nitrogen is needed for rndiun soil.” 

We trust we have, so far made our position sufficiently clear 
with regard to the criticism which wo ventured to 

make on the conclusions arrived at from the Cawnpore 
E.xperimeiits. In replying to a leader in the Pioneer 

(we think), which was based on tho Januaiy articles of iho 
Indian Agrlctdtnrisf, Mr. Fiillor in a letter to tho Pioneer 
shielded himself behind the authority of M. G. Ville, We 
have not his letter before ns, and write from memory only ; but 
so far fw wo recolleef, he affirmed that his experiments were 
carried out on the Kmvs marked out by M Ville, Mdmse work ho 
very properly stated Imd benn crowiiMd with all tive honours 
which Hcitmtifc* Hoeieties could confer on them. M, Ville’s 
^ork was published in 1^79, and tr.uislalod and edited by 
Mr. Crookes, FJkS. Jn the pages of the Agtir.HlUmil Gazette 
for .Tanimry ISSa, 8iv J TV Tawes subjects M. Amide’s stato- 
j luenis to a destructive criticism, from which it is very doubtful 
whether the reputation of M. Ville will ever recover. We do 
jofc blame Mr. Fuller tor bi-inging to Jm Huppovt all the 
authoiities he can niiistk*r, but in the iustauco (pioted ho 
has been unfortunate. In closing a long article dealing with 
the series of .articles written by Sir J. B. Lawos for 
.he Agricidtaral Gazette, the Fiehl says « As regards tho 
mportaiit question ixa to the sources of the nitrogen of plauiy, 
M. Villes Ktatemonts as to the power of plaiUs to derivea 
of their KUi>plies directly from the air is blown to the 
kviuds by a mass of facts, the result of actual experiments. 
M. Ville skates that nitrugom is assimilated by jjlanks iu 
Miree difTerent forms, cc., as ammonia, as the nitrate of some 
jase, and as nitrogen g.ss ; and that it Inn? been ascertained 
Imt ‘erojK always contain more nitrogen than the manures 

U]»pln*d l(> Ihem, and this cxceys is derived not from the .soil, 

Mit from tli(‘ air.’ Such a positive slntemont is proved by 
Sir .1. IV Lawos to lj<.* absolutely erroneous m every hiskance. 
Wheat most nearly, of all our eul'ivated crops, accounts for the 
litrogen supi>lioil in manure. In every other inetance where 
■xce.Ms of nitrogen aliove tli.il. eoiitalned in the manure in said to 
le derived fr<jni the atmosplieiv, the very ojiposito is the fact 
-the manure contains more nitrogeji than ajjpivuf^ in the crop, 

.nd li considerable loss occurs. In the analy.sis of the soil jii 
rhich his t^xperinint tH were c,mied oul, f.houg/i made with the 
reatest care, no iiioiition is made of nitrogen, but ho refers to it 
s similar to that of RothamsttMl as to tlio nitrogenous matter, 

•ir J. B. Lawes states that within roach of agricultural crojjs, 
ho arable soil conlain.s from 10,000lb.s. to I2,()001bs. of nitrogen 
/er acre, but apparently M. Ville leaves this out of cvilcula- 
tion altogether ; ami, because he finds more nitrogen in eertafn 
crops than was applied in the manure, jumps to tlie conclustoii 
that the balance was derived directly from the air. In the case 
of whe.at — which, as has been shown, makes the best use of the 
nitrogen supplied— it is shown by the reviewer that 1 ewL 
nitrate of soda furnishes 171ba. or 181bs. of nitrogen, and that if 
every particle were taken up this would suffice for H bushob 
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of extra 'wheat, and he thinks farmers would be satisfied 
with 6 bushels on an averapfe, and that eren In 1063, the 
year of maximum produce at Bothamsted, the amount of 
nitrogen in the incredse of the experimental crop was 
consitierahly less than that supplied in the manure. * * *» * 

Sir J- B. Lawes points out many other errors which our 
limits will not allow us to reooguise. Enough has been od - 
vanced to act as a warning to our readers not to blindly follow 
the advice of one who, however well-intentioned, is not a 
farmer, nor a scientific man, but who is evidently profound- 
ly ignorant of agricultural practice.” 

Mr. Fuller has mentioned M. ViUe as the man in whose 
footeteps he has followed, and now the Pioneer brings forward 
J)r. Voelcker as the eminent authority who “ bears out with 
extraordinary force the results of the Cawnpore experiments.” 

The Pioneer will probably bo snrjjrised to learn that the 
experiments of "Dr. Voelcker which it brings forward in con- 
firmation of the Cawnpore experiments not only reveal nothing 
new which was not established beyond all possibility of doubt 
many years ago, but are merely confirmations of an earlier 
experiment. Sir J. B. Lawea, then Mr. Lawes, more than 
thirty years ago conducted the following experiment : — 

Two plots of land, side by side, for eighteen years were 
manured alternately with ammonia salts and phoapliate of lime. 
In 1852, plot No. 1 was treated with ammonia, plot No, 2 received 
superphosphate. In 1853, No. 1 got superphosphate, and No. 2 
ammonia ; and so on for eighteen yeai*s. Thus, each plot had 
been nine times manured with ammonia and nine times with 
mineral phosphates. Over the whole time the average produce 
f)f both was exactly the same, 24^ bushels ; but the average of 
the eighteen crops grown by mineral manure alone, whether 
on plots No. 1 or No. 2 was only 17 J bushels ; whilst the 
average of the eighteen crops grown on either plot by ammonia 
salts was 33 J bushels, being an increase of nearly 14 bushels 
per acre more each year. These results, confirmed by Voelcker, 
and tested by the practice of agriculturists, were accepted 
among scientific agriculturists long before Mr. Fuller’s interesting 
experiments in the same direction were thought of. The Pioneer 
will probivbly now understand why we could see nothing astoiiish- 
ing in the Cawnpore Experimental Farm experiments, and why | 
we do not feel at all annihilated by Dr. Voel^er’a paper in the 
Journal of the Jioj/al Agriculhtral ^ooiety. Dr, Voelcker ia but 
following in the footsteps of Lawes, and the latter left nothing 
to be performed by those who came after him but confirm 
what he liad established. 

The chief soui'ce, however, of the Pioneer's perplexity arises 
from the ** grave discrei)ancics between some very positive 
assertions recently made in the Tndiwi Agriculturist^ and the con- 
clusions arrived at by Dr. Voelcker . . . ^vhicU bear out with 
©xtraordinoi’y force the results of the Cawnpore Farm experi- 
ments and the conclusions which we drew from them,” and the 
writer in the Pioneer “ doubts whether the Indian AgricuUurist 
will find it worth while to quarrel with so high an authority 
as Dr. Voelcker.” Here, again, it seems to us there is confusion 
of thought, and a consequent inability to gr.asp the points at 
issue. So far ns we aro aware, no one doubts that both 
lit Cawnpore and Woburn, the yield of wheat from nitrogenous 
manures was very marked. Ha<l Dr. Voelcker, however, gone on, 
as Mr. Fuller has done for India, to draw from the Woburn 
experiments the conclusion that it is nitrogen alone that is 
deficient in the soil of Euglaud, not only would the Indian 
AgriciUturist h.avo quarrelled with so high an aiithority,” but 
every scientific agnculturist in England would have laughed 
In the doctor’s face. ^ 

We may bo permitted here to say a few words anent 
the criticism which the Pioneer recently made on an 
article of ours regartling the appoititment of Major Pitcher. 
In our June number, we said, We have no knowledge 
whatever of Major Pitcher. He may be the most suitable 
man In all India for the position he has been placed 
in at Cawnpore ; but this square-ma»rouud-hole business 
of placing soldiers and warrior judtes, in charge of 
Experimental Farms, seoms to us about as wise as placing 
ploughmen and pig-^lrivers in command of regiments, and 
giving district and divisional comnrands to growers of big 
cabbagesj imperl^Uve turnips, gigantic gooset^rries,” 


The Pio>i 00 r was then good enough to vouoh for the 
superlative fitnew of Major Fitoher, He had epeolAlly studied 
agriculture dudng a recent furlough to England, and was 
out of sight the best man in the province for the 
poeition. Will the Pioneer inform us if there is any 
country in the world besides India where the servants 
of the State are asked to perform such widely diffeiing 
duties, demanding special knowledge, as that implied in the 
translation of a Small Cause Court Judge to the practiciit con- 
trol of a scientific Experimental Farm ? So far as we aro 
aware, the control of Experimental Farms is given in England 
and the Colonies, Germany, Fmnce, America, and elsewhere, to 
men who have made a life’s study of the subject, or who have 
been specially trained for the purpose. In India, a clever 
civilian or a clever military man is deemed able to cope with 
anything — from the demarkation of a ryot’s holding to the 
government of a province, and the idea never seems to 
dawn on those who make such amazing appointments, that the 
purposes of the State would be better served by importing men 
from England- young men who have studied agriculture in 
theory and practice in the beat schools of Eui’ope and America. 
The Bengal Government is about to establish an Experimental 
Farm, Will there in this case also be a clever civilian appoint- 
ed, or will the Bengal Government look for a man of ripo 
experience who will redeem Indian Experimental Farm reports 
from a good deal of twaddle ? 

The Pioneer has been good enough on seveml 
occasions in recent years to criticise and lecture the Indian 
AgricultiirisL May we take the present opportunity of return- 
ing the Piomer's compliments ? We strongly advise our con- 
temporary to write about subjects which it understands, and 
leave to journals sucli a.s the hidian Agriculturist the discussion 
of tochiiioal topics which lie outside the rim not only of tho 
Pioneer's knowledge, but which apparently stand beyond even 
the circumference of its conceptions. 

NOTE ON THE CAUSES RETARDING IMPROVE- 
MENT IN CATTLE-BREEDING AMONG CULTF- 
VATORS OF THE HINDU CLASS IN THG DOAB 
TRACT, ABOUT THE VICINITY OF DISTRICT 
ETAH, N. W. P. 

T here appears to bo a great deal of something not quite 
compi’ehensible in connection with cattle-breeding 
among Hindoo cultivators about this part of the country ; not 
speaking of professional broedei'S, but of Hie great mass of 
agricultural people. The male of the cow species furniahea the 
draught server in agr«ri44ure, and the female of the buft'alo 
Bi>ocies the milk supply ; the opposite sexes on either si<Ui 
being comparatively useless excej>t for propagation, and it would 
seem reasonable that before a proper means could be devised 
for improving either or both of these species, that we should 
form, if possible, a correct appreciation of the causes and of the 
effect, whether detrimental or otherwise, of these exclusions 
on the general conditions of the animals. 

A cultivator in these densely cultivated districts, if asked 
why he does not keep a greater number of cows and breed his 
own draught cattle, invariably answers that it is because he has 
no grazing grounds. Reflecting no further than that this ia a 
fact, many have been led to tho conclusion that there is some 
inherent infirmity in the constitution of the cow that renders 
it impassible for her to exist without grazing on a pasture, 
this not being the case with the buffalo. The biiffiilo in the 
matter of grazing has, if anything, the advantage over the cow 
of habitually grazing at night, and of grazing in a pouring 
rain, and perhotis of protecting itself from flics, a serious 
obstacle to grazing, by covering itself ^ith a coating of mud. 
Whether these advantages are admissible as such or not does 
not alter the fact— that there are no perceptible phl^s^logical 
reasons why the cow should need to graze anjJ not tho ^olo. 
That the’ cultivator will kecji buffalo cows but not cows 
unless ho has pasturage for them, is a fact, but some other 
reason must be assigned for it, the most plausible being that 
as stall-feeding is much more expeusive than gi'azing, it does 
uot pay to stall-feed cows* 
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The first fact that is always throwa iu your teeth by cnlti- days a^o near the tehail town of Itmadi>oro in the Agra 
vators of these parts when urged to increase their stock of District, driving away a number of matoi'e bulls that they had 


cows is, that the bufialo averages a supply of three times as 
much milk as the cow — 8 seers against her three ; but as it is 
well known that the milking qualities can be bred and im- 
j)j*ove<l, that English cows, when properly fed give an average 
of 12 quarts — quite 12 8661 * 8 , and that many country cows have 
bo^, att<l can be brought to give the same, the inference is 
that she is neglected. Large milk-giving capacity is obviously 
as much an artificial condition in the cow as the length of fore- 
arm and other peculiar physical conformations tliat give the 
English race-horse the speed he shows. The great development 
of udder and lean condition that characteri^ses the first-class 
milch-cow in working trim is a form obviously quite nnsuited 
to any animal in a wild state, dependent chiefly on s|>eed for its 
preservation as most of the herbivora are, and judging from 
this, any approximation to this state must be a retrogression 
from good milking qualities. Allowing cattle to gnvze in large 
herds with the object of securing bull calves which arc allowed 
to suck their dams as often as nature prompts is, it is be 
feared, an approximation to the wild state, and most of the 
breeding in Ind ia is done in this way. 

An interesting enquiry now remains, which is— why it is that 
tlie she-buffalo has supplanted the common cow in the dairy of 
the Doab .Hindoo cultivator 1 Supplanted she Inia been* Set- 
ting aside other weighty reasons, it is traditional that the 
general use of the milch -bufffUo is compai*ativ6ly recent, and it 
is well known to be extending. However unexpected the cou- 
clusion maybe, it is strongly suspected that the veneration in 
which she is held by Hindoos has had a groat deal to do with 
bringingabout her degeneration. Tlip first ol^jection to keeping 
a cow by Hindoos may have been tjio fear of lu r getting into 
the vtluiches of beef -eating people when these people ruled the 
land ; ami it will not be surprising if the first impulse to buffalo- 
breeding proves to have been given during the time of the 
Mahomedan conquests. This, in the absence of proof to the 
contrary, hardly admits of tloubt. To this day, despite the 
relaxation in Hindoo religious discipline, it is deemed a dis- 
roputSble act to sell a cow at all, and decidedly improper and 
sinful to sell her to people likely to devour her, oi desecrate her 
sacred person in any way, and we can readily imagine how 
glad the conquered Hindoo must have been to find a substitute 
in the buffalo, rogarding which animal there are no such 
scruples. There can be no doubt tliat foraging parties from 
large Mabonu^doii annies secured their beef by force, it being 
higlily improbable that till a very Ulo period they could have 
purchased enough for their wants with Hiudo(>^^m at its 
height ; to say nothing of tlieiv earV^s^policy, which was by no 
means one of even religious toleration. 

2. The very important question of gelding to which no 
one ai^pears to have laid much weight. — No ITindoo about these 
parts would dream of emasculating an ox; even in this 

part of the country at all events, would be instantly outcasted 
did he attempt it, for we know of an in.sUtnco where this was 
actually done, though the man kej)t up the tradti in spite of tlie 
disgrace. B.\t at the same time, no cultivator would CAre to 
yoke one that had not been so treated ; besides the docility 
and lessened liability to constitutional waste secured, there 
is a tacit conviction, only very occasionally expressed, tluit the 
unsoxeil beast has lost its sanctity, and that whatever objection 
there is to working the entire bull, there is none in haniasing 
tb? unfortunate “ binHya,” a.s the gelt animal is called, (.’an 
we conceive anything more deleterious to ait tie- breeding tunl 
disadvantageous to agriculturists than tliis objection to castrat- 
ing ? The ovdinarv cultivator now, unless be wi.slics to release 
a ‘‘ Brahniiny Bull” after the death of a relative, is bound to 
sell liis bull calves, an?l under most disadvantageous conditions 
for he must have budiyas. Tlie few that do use entire bull.-, 
ne\^IJi%nless bred by tliemselvcH, make a great merit of it a.s 
manifesting Ui|^r devotion to their religion, and caicfully fix a 
plank across the horns. You are occasionally told that So-and-so 
owns a bull as docile as a gelt ox ; but these exception.:} only prove 
the rule, and the sad truth is that the majority get more dread- 
fully vicious,and are sold to the “banjara dealois” for a mere song, 
if not presented to them, on condition that they will catch the 
beasts themselves, A pai’ty of Banjuras were observed a few 


evidently purchased from cultivators who had kept them entire 
in the hope that they would prove docile. The poor beasts 
had been subjected to the ex.5eftsively cruel process of caatratiou, 
known as crusliiug,” au<l were l>eing forced to march before 
the inflammation, which 1 h always very great in this process, 
had subsided. “ Incision” doe^i not appear to suit matui*o bulls^ 
and the small liability to tetanus displayed iu the bovine 
species allows of the cruahiug process being carried ou witli 
impunity ; iu the horse, it frequently results in tetanus. It was 
probably the intention of these men to <lispose of the animals 
in largo cities for heav}^ cart work, os late ciistratiou never 
eusiu'es a perfect temper. Tlie operation of gelding is always 
l>erformed by the tU-at year iu the case of cattle required for 
light, active work, i\a most well-bred animals are ; it lightens 
the neck and shoulders. The heavy neck being a sexual sign 
is only acquiied at maturity, and it is only cattle tlmt ai’o 
required for heavy, plodding work, tluii we allowed to acquire 
something of this form before being castrated. After the second 
year and before the tliird, must be the time in this case. Both 
well and plough work are best performed by active animals, 
and culti vators, wlicii wishing to praise their cattle tell you, Uial 
they ‘‘actually the buUook-rim” or “./?// with the 
plough,” The value of a bull-calf decreases every day after 
the ])roj»er time for castration has expired, and the shortuosa 
of this jieriod, combined with the absence of a comjietitive 
mart, le.«ives very little hope of a good baigain Ijeing made by 
the Hindoo cultivator. 

Thi.s objection to rcmlering the animals sevvicoable, on whicfi 
they are dependent for so lunch, can only be regarded as a great 
social evil among these people. Everybody knows that you 
must have geUled oxeu, that tho bulk of the animals must be 
purchased from Hindot)K, yet they refuse to gel«I,aud there must 
be no osteiiUitious .siile and a large seasoning of sophistication even 
with the ungelt animal.}. Your respectable Hindoo sliould not 
go il.'taciiig a^xiul a mart— who will buy 1— with his cows ami 
aUvcH : they shouhl be sold at home, if at all, with pretence of 
the sale being really a gift, and a lospoctable native will often 
tell you with p^*ide that a cow has never been sold from tho 
stalls of his family within the memory of man ; you may sell 
to the chiU)i<tr and lie to the gelders if he i.s not ovor-anxious 
about hi.s soul ; then you may buy “ budiyoB,” but not the 
particular (Uic.s bred by you, This wouhl be indecent, and you 
would be throwing yourself open to suspicion. Your brother 
may buy such animals but it is consiilered an uncanny thing to 
do. The banjara who castrates is tho customer ; he is 
ofteiier a Hindoo than a Mahomedan, and it is pleasant to 
deceive youi'self with tho ndlcction th.-it you sell to a Hindoo, 
This, almost the only, legal cn.stomcr belonging to a vast clique, 
can <lemaml his own price for entire bull-calves. They arc now 
with the cultivator of sucli a wu'etched breed that he scarcely 
otlci’8 anything for them : Ils. 10 i.s about tho average. Tlio 
hanjara gets hj.s stock from brecdoi’s in well known districts, 
but if a culiivJitor purohiusing draught cattle from him, 
happens to have a male calf, it is sure to be thrown into the 
bargain at a do.id loas. Bound to bo of a vile brood, it is, 
after castration, sold to some unfortiiuate chamar. Taking all 
this into consideration, it doc's not appear astonishing that a 
cultivator should show no anxiety to im])rovo his own breed, 
and that lie should neglect the sideiidid op]K>rtunities offered 
him by Govorimiont of well-bred bulls. One w-ould think that 
the best imhicement to general improvement would be tiio 
guarantee, if possible to private breeders of a fair price for 
their entire bulUcalvos of a certain staudoi’d. Perhaps it wouhl 
then pay to stall-feed cows of better (fuality, and the objection 
of “want of ])a8lurage” would not be raised so frequently. 

The WTiler know's of an iitstiince in which a beautiful black 
Hismir bull, one of a number furnished by the Awah Estate- 
under the tJouriof Wards, was scarcely tolerated for the tiibt 
few months of his being stationed and advertized free of 
charge for the use of all cows brought to him, and is now 
flocked to by cultivators, it is confidently believed, because the 
Agricultural Departmint have begun to give prizes for cattle 
at fairs. The bull has been about 20 mouths at one depdt, and 
ianow tho sire ^73 beautiful calves, .07 of them males iviid more 
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p«oiiliia: a 11 black like him. Tbe ownera of a few 6f ! 

them being told that they could oomjoete for prixee at the 
Batemr fair apiieared pleaeed, but retaained quiet, it ia 
Btiapeoied, because they are poor men, and weigh the chances of 
taking a pruje against the expense of travelling, to say nothing 
of negiecfcing their i*abi crops, aa the fair takes place in Novem- 
ber, their being no reasonable hope of their selling the entire 
calves to advantage. They were asked what they thought of 
selling their calves, with two teeth, to Government for artillery 
purposes, and, of course expressed their approval and opinion 
that it would pay to visit the fair under these circumstances. 
The Government demand for oxen for military purposes is 
very large, and theio should be no dlfilculty in giving a guarantee 
for the demand, particularly when a very superior standard 
could be fixed. They could bo purchased entire at about 2^ 
years, and castrated. The late gelding wonhl leave their necks 
rather heavy, but perhaps this is just the form wanted, for the 
heavy draught work they are put to. There can be no doubt 
that this would throw a fair share of the trade into the liauds 
of cultivators, in whose interest we wiite, and by making 
them regular cattle-dealers, perhaps eventiuUly induce them to 
throw aside scruples about castration. After all, the objection 
is very weak and unsound in a religious point of view. A 
brahmin Wtis asked to explain how, if castration was so sinful, he 
reconciled himself to purchasing gelt cattle, his moral responsi- 
bility as purchaser being just as great as if ho had performed 
the Operation himself, inasmuch as if he did not make the 
demand, it would not be the interest of dealers to geld. Ho 
could only answer that it was not the practice, and added that 
there were soma otherwise orthodox Hindoos who went so far as 
to sell their calves to ciwtnvters, and then purchase them back for 
a slightly larger sum, i-eally the gelding fee, but that they only 
did it because it hag been the practice iu their families for ages. 
The beat cattle for general use about this district are brought 
from the Mearut country. The Movati is a Mahoinedaii, and 
has no scim pies about cash'ating. The Jat also, unless living 
among scrupulous people, is not very |mrtic.ulav in this matter, 
and breeds good cattle. There is reason to be afraid that no 
breeder could make the business pay if he objected to gold 
his owu stock unless specially supported. 

3. J^ood. — In tlie case of a buffalo-cow every particle of 
waste food and leavings in a Hindoo household can be utilized, 
but not so with the cow ; it would not l>e proper to feed her 
on leavings of iood^-^jhuta. The imperfect digestion of the horse 
in comparison to that of ruminants, allows of the dung of the 
former being given freely to the buffalo with the effect of 
fattening and increasing milk : the only objection being, the 
horse odour, which can be dotecteil in the milk. Low-caste 
natives do not hesitate to feed their cowh on it as well, and it is 
apparently not considered as objectionable as jkuta. The few 
people, well-to-do cultivators, respectable Koiths, &:c., that do 
keep a cow or two, the smaller the better os they will eat less 
say that they only do it so ixH to be able to perform cortair 
religious ceremonies with bicility, and that if it were only a 
matter of milk it would only be more profitable to keep a goat. 
Tlie object is to salute the l)ea8t, and look at her face the firsi 
thing iu the morning. Give her a little of their food before 
eating themselves, (a meritorious act) secure “ products ” for th 
purification of their hearths, &c. 

The buffalo is said to have the supin’ior a<.lvantago of Wng 
able to eat certain chea]> foddeiii that the cow will not ; w* 
know of none in daily use. The cow does not refuse amtor. 
neem, babul and jharberi-- the four extraordinary fodders used 
about here. We do not do natives HUfficient justice when we 
imagine that they cannot calculate on the niceties of agricul 
turai economy. The following is what a shvewed Kaith, wh 
by the way owns a cow, told us : “ there is one little advantage 
that tlie keeping of a cow should be credited with. If ii 
graaing al>otit it enter a field of oorn,^ there is a chance of the 
cultivator saying, ‘ It is a cow, let it eat,’ but heaven pro- 
tect the buffalo detected at any similar little game.’’ 

On the whole, I should not think that the buffalo has any 
very aupe^dor »dv?uitag<^ imdcr this head ; perhaps what is 
meant is, that eoarae foml gives more profitable results in the 
case of the buffalo than it does in that of the cow, iu the matter 
of milk. 


4. The buffalo is said to last longer than the cow, and a 

native proverb ia, — ' 

(?ai dutra dAon, hhain$ twra thori. This, when literally 
ranalated, meana-i^that while the oow is aging after her ae- 
ond calf, the buffalo is acaroely affected by her third calf. 
Of course, the numbers here are exaggerations but it shows the 
pievailing impression. It is uuderstood to be an established 
‘act that the better fed on animal is the mere virility will^t 
show, and if the unfortunate cow is to depend upon ** usar ” 
pastures for its support, the origin of the proverb is not long to 
be sought for. 

5. There are religious objections to seiling a cow, but none 
w^hatever to selling a buffalo, and one can understand a poor 
but pious Hindoo cultivator who knows that he may be fereed 
to sell his milch beast any time, selecting the buffalo. 

ff. A buffalo proving baiTen does not throw a cultivator 
so completely off his centre if we may use the expression, as 
in the case of a cow, the latter would prove a burden as it 
would uot be easy to get rid of her while the former can and 
will certainly be put the plough or yoked to the well 
rope. From the 8U})erior attention paid to her, she shows 
more bulk and bone than the average male buffalo, 
and makes a very fair draught animaL A short time ago 
we came across a cultivator working a barren cow-buffalo, 
at a well ; it appears that he had worked her for 6 years. 
He originally trained her, inftuenced by the idea prevailing 
ill these piu'ts that work sometimes removes sterility. Aa 
she did not improve but worked very well, ho continued 
working her. The usual thing is to make the barren cow- 
buffalo over to the carrier who loads and works her freely 
returning her when she shows signs of recovery, if she over 
dues. A laige proi>ortion o( the buffaloes that may lie seen 
carrying grain to the Agra market of a morning, will be found 
to lie barren females. 

7. If a Hindoo kills a buffalo accidentally, it does not 
matter iu the least as it does in the case of the cow, when 
he has to perform penance of no ordinaiy severity, in fact, 
he compromises himself rather seriously if he allows her 
to die with a rope round her neck, and tethers arc cafkfully 
removed from cows l)t‘Uevo<l to be dying. Thakurs aacrilico 
,a buffalo to the goiless KaJ-i at the l}eBeh(X,rtt festival. 

8. The bull buffalo as a draught animal for agricultural 
purposes holds a very inferior rank, bad for well work, 
for he . is slow and cannot bear the heat of the 
sun. Bad for ploughing because he will not walk straight, 
and it is not easy to make a clean, straight; furrow with a 
pair. What is generally done is to pair a buffalo and an 
ox : the ox kee^is the bttffWo straight, and they manage to 
get along pretty well. Even this is objected to very sti'ongly 
in a proverb that we cannot do bettor than giye — 

BhainsA bard ka khcti karA, karua kftr biiAno khfte, Badiya 
ainchat ha^ bharan ko, Bhainsft khenoh debar ko jad, aur 
j6kar ghar md nar karkesjl vo iiar bin?l maut mar jfte, 
Or — He that ploughs with a buffalo-bull and an ox will 
know (bitter) debt, for the ox will draw up towards the 
dry sand and the buffalo will drag down towards the 
swamp ; and he that has a shrew for a wife will die before his 
time. 

Of course only chamars and such low castes use them for 
plough uig and irrigating, though all classes use them for 
carts. We were once given, by a cultivator, a yery lucid 
illustration of this tendency iu the buffalo not to walk straight. 
He unyoked a pair of oxen, and thejr immediately started 
off unattended for a clump of trees whei*e the were daily 
tethered and fed. He then unyoked a pair of buffaloes, and they 
as soon commenced straggling about in opposite directions as 
if unaware of the existence of the trees^'here they were also 
daily attended to, and had to be pushed and punished into 
the pro{>er direction. Perhaps, through the stupiditj^ of 
the beast, it is uot possible to train it so^ thoroughly as 
the ox. 

Natives have a proverb to the effect that you should not 
count on your buffalo till the calf has weathered three winters, 
showing that the mortality among them till they a&Tive at 
maturity is considered great, but it must be the same with 
the male produce of all milch stock, particularly whtre they 
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are of scaroely any valne. BaflBa.Io*calves are waicl, however, to be 
very iosoeptible to cold* Nor can very young aniuiala endure 
the hot wind and at tUia time of the year they are found to 
thrive best in an enclosed room the door of whidi has been 
flooded and worked up into a puddle ; the steaming atmosphere 
of such a jdaoe suiting their temperament. Male calves 
are hardly allowed enougii fowl to keep them alive ; it cannot 
be afforded when the milk which they require is 

valuable than the calf itself. The latter sells for 
about 4 rupees when 18 mouths old, and the very butter- 
milk it would hav^ required in this time to keep it in health 
is worth moi^e, let alone the butter which the culti- 
vator cannot afford to eat himself. lu the bovine species the 
rule does not admit of exception that the male is naturally 
larger than the female, and the revei'sc being the ciise with the 
ordinary breed of buffaloes about here, the conclusion is that it 
is the result of unnatural starvation. Natives toll you that they 
cannot keep up a suitable breed without refreshing by im- 
portation of stock from localities where the animal thrives best* 
It is very likely that the neglect of the moles of the home 
stock, already spoken of, partially accounts for this necessity, 
though we must not lose sight of climatic unsuitability, the 
natural habitat of the buffalo being a moist wai’m climate. A 
well informed and experienced English gentleman who has 
resided in the part of the country between and about Agra 
and Delhi for more than 30 years, tells us that efforts were 
made in days gone by, to introduce the huge Bengal buffalo, but 
without Sliced, and tliat the breed known as the Sindhi” 
j'ecoguized by their great size and more especially by their 
twisted boms, which like that of a ram form (|uite a ring, 
have always proved superior and best siiiteJ to the locality. 
The famous milk buffaloes of the V ^?‘^ddift ” or Mahomedau 
milkmen of Aligarh are said to be^ of this breed. They have 
the i*eputation of being very careful about ilie breed of their 
cattle, and to he very chary about parting with good males bred 
for milk stock. 

9. Buffalo milk is said by the natives to have a greater 
specific gravity than cows’ milk, and to be in consequence more 
satisfying food, and at the same time to contain more butter ; 
but thin they tell you that tke quantity of butter in the milk 
of a buffalo-cow, though averaging 6 per cent by weight, is us 
much subject to regulation as the produce of a field. Feotlmg 
on cotton-seed immediately iiicrea^es the butter per seer of 
milk, though at the same time it reduces the quantity of milk, 
but the balance of profit is uuivemlly admitted to be on the 
side of cotton-seed feeding, if for no other reason than that it 
is easier to extract butter from rich milk, and the animal keeps 
in better condition. Natives here say that feeding on the grain 
called urd has the peculiar effect •efr-^aoduciug an inordinate 
flow of milk in the buflalo that ruins her in a very short space 
of time, and that it is a favourite trick with dishonest people 
that wish to sell her to advantage. It is only suspected at 
pi-esent that if there is any difference between thesperiib* 
gravity of the milk of the cow and buffalo, it is the result of 
difference in bulk, and that the same difference would be found 
between the milk of very large and very small cows. It is an 
open question, lu short, one is led to believe that this ad- 
van utge, if such it is possessed by the buffalo over the cow, is 
also the result of neglect and consequent degeneration in the 
latter. 

There can be no doubt that investigation wotild elicit other 
points of difference between the two species that would show 
advantages and disadvantages in eaclj ; but those mentioned 
stem the most important, and would appear to ju.stify th.* 
following conclusions 

That the ordinary Hindoo cultivator finds it more to his 
advantage to keep milc)| buffaloes than milch cows. The reason 
for this does not appear to be because the cow is constitutionally 
unsuited to bear comparison with the buffalo in milking 
qualit^S, but because religious feelings brought about a neglect 
of the cow thai resulted in her degeneration. That these 
feelings still influence the Hindoo, and have organized a condi- 
tion of pecuniary loss in bull-breeding among cultivators which as | 
the bull famishes the draught power in agriculture, represents ‘ 
a needless loss in this Industi'y. That unless things are modi- 
fied and the prospects of gain enhanced, the neglect will continue • 


That Uie encouragement of a competitive demand under 
conditions that do not compromise the Hindoo with his society, 
acoompanitid witlA aid in the shape of well-bred sii’es, and it 
possible, a gtinranteed demand for good steers, — in fa<?t, means 
taken to ensure a profit to the ln*eeder although he cannot 
command a cheap pasture for his stock, will, as io the case of 
j horse breeding, eiusuro the improvement of cattle among agri 
culturisfcs, and throw a profitable industry into their hands, 
particularly if the cow can bo brought to rear good bull*calvei, 
and furnish as much milk an the buffalo at the same time. 

That though the buffalo l)eii)g an exotic animal is likely to 
die out very readily if the above end is obtained, slie now hoUli 
tile place of the miloli beast adtnirably, and taking religious 
prejudices and all things into consideration, her improvement 
is worthy the consideration of those who would aid the ryot, 
the greater part of whose rent the now pays, her keep, as hat 
been often pointed out, represen ting an auQual pmfit of Bt. 40 
to a ciUtivator of 10 act^es of good land^ who is enabled through 
her to utilise certain proAluctions of his fields that would other- 
wise be wasted. 

That nothing but the ordinary idea of supplying good animals 
for sires, and disconraging breeding from any others, appears to 
be wanted for the improvement of buffaloes, they being so 
much in vogue : unless a demand could be found for goo<l 
males, indispensable animals for draught and burden in marshy 
districts. 

AV. V 

OUll WEATHER OFFICE. 

A GOVERNMENT whose financial prosperity and very 
existence dej>end on direct income from the hind, may 
appropriately snbsidise science in the pursuit of weather-laws 
—these intimately afleoting tJie prosperity of the agricultural 
mosses. And it is well that the solution of a great problem 
lias been imderUkcji in India fis elsewliere by State resources, 
which alone can make .success jAossiblo. For some years paat 
the Cnwei'ument in tins country have responded liberally to 
the ever-increasing dciumils of the Meteerological Depai't* 
ment for eKpansion. rite operations now extend over au 
area wJu’ch must be the envy of European meteorologists, 
and the compactness of its adminiKtratiou is doubtless an 
element of crti<'iency. That it should seek to justify its existence 
in attempts to forecast the weather is commendable, while in 
conformity^ with natural expectation of the due exercue of 
the functions with which it has been presumably endowed, 
Uiifortanately, here, as elsewhere, the fluctuations of a 
column of mercury, representing variation in air-pressure or 
tension, have reccivetl undue prominence : and are lield to 
comprise the secret of long-sought weather laws. Degrees of 
tension, however, have no known or recognisable sequence, and 
w.'intmg this knowledge and much else, forecasts as now 
•oustitnted must usually prove illusory. Occasional cou- 
fonuity between forecjist and weatlier proves nothing— 
furnishes no weather law — for weathei’-aists, avowedly 
empirical, sore as many auocosses as tlioso emanating from 
highly organised Htato departments, equipped with costly 
appliances and invested with scientific eclat. 

The telcgi’aph has been employ etl here, as in Europe and 
America, to announce the periodical and season weather 
changes, which, first manifesting themselves in known confines, 
extend over large and varying areas — but this operation 
■c.'trcoly comes within the domain of predictions. The ai*ea* 
intensity, and duration of weather-phases (the \dtima thidt of 
meteorology) ai*6 not details which the telegraph can 
determine. No forewist, for instance, of the probable duration, 
intensity, direction, and limit of the air-depresaiona, ediae rain 
or monsoon currents, which appear at intervals on the Bengal 
and Bombay currents, and travel into the coutineut of India' 
is possible by the telegraph. But such information accom- 
panying the intimation of tin.' appe u’ luc;' of the depression* 
would l>o valuable to the rrp'iciilLun.il, Of 00111*30, it would 
be still more valuable to be informed in advance by the weather* 
office when and wUevg these ilopressioua would form, an^ the 
area they would affect. As with those monsoon deprsfltaoQSf 





howvter, with the Ametkm etoiw irhi<dlj ^e iiUeged to 
-the Not alwayi do theeo^ftoich England or 

Fmoce. ^ey ^’eqaently end somewhere the bcean. Ihe 
weather oHioe fails to give any In this respect ; it 

is h^lessly coniined to telegra]:diic intonation of storms having 
commenced in certain Ameri<»iii looaUtieSy whence they are 
hypothetically held to cross the Atlantic to Europe. It is 
not by any means esUblished that all Atlantic st(»*ms originate 
in .^mtrioa, or that any storm so originating has actnally been 
traced to England and France. What is suggested by the 
knowledge obtained is a probable co-incidence at times be- 
twee>i disturbances gradu^Jy eaEtending over vast and varying 
areas, Ihe practical worth of the weather office in Europe 
ami America, ns in India, in fact begina and eiul« with the 
telegraph which is not a meteorological instrument at, alt. 

It is true that the weather office in England claims the 
fulfilalent of SO per cent of its predictions, but departmental 
statistics, departmen tally interpreted, are not necessarily oontH- 
butions to eternal verities. In India, for instance, the secre- 
tariat conclusions from jail and police statistics often conflict 
with departmental deductions, and tone down considerably 
departmental self-satisfaction. But any deduction, however 
authoritative and entitled to respect, mast be vitiated if all the 
factors in a question have not been tfibulated. Some years ago 
the head of the Medical department in England declared that 
departmental statistics proved the health of the Indian army to 
have been strikingly benefited by recently Improved sauilaiion. 
The jubilation among the official constellations was however 
brief. An Assistant-Snrgeon suggested that the diminution of 
mortality and sickness was rather the outcome of increased 
invalidii^jg — a factor that had found no expression in head- 
quarter statistics. 

The 80 per cent confirmations claimed by tlie weather office 
in England must be appraised by their character, as well as 
by the character of the 20 per cent failures. The last pre- 
sumably comprise the unexpected incidence of great storms 
which inflict severe losses on the mercantile community. 
The department has not on the other hand been able to establish 
to the satisfaction of anybody but itself, any diminution of 
shipwrecks and consequent loss of life, or of any benefit to 
agriculture or to the population at large, througlj its alleged 
triumphs. No aid given by the telegiaph in estimating the 
direction, for instance, of a storm already in incidence at a 
distance, is a meteorological prediction for the localities warn- 
ed to prepare for it. Still less are pretensions to a prediction 
in such cases admissible when neither the duration nor dis- 
tribution of intensity is notified. There is no basis to pr oceed 
upon in these respects. And when we bear* in mind that in 
England weather phases, unlike those in India, are com- 
paratively of brief duration, it is always likely that a predic- 
tion during a period of disturbance, of the cessation of that 
disturbance within a certain number of hours, will bo verified 
— even when not scientifically based — and the same for de- 
ductions as to duration of calms according to season. The 
bulk of the 80 per cent verifications consist of such triumphs, 
the scientific premises in which are more or less contestable, 
while the conclusions are endorsed, as it were, by a cynicism of 
natmre. The public estimate is adjusted accordingly. Again 
— the alarm through hoistiug of cones and other signals on 
erroneous deductions from telegraphic uud other data, makes 
the community eventually distrustful or indifferent to warn- 
ings unless confirmed by local weather knowledge assisted or 
not by instruments. This is very natural ; for the loss of time 
whtcli means loss of money in a commercial and maritime 
country through concessions to miscalled science, must ultimate- 
ly create contempt of efforts, however scientific the alleged 
basis. 

On a par with the above, but on a vague and still less 
tangible basis are the speculations by our Indian weather 
office on the character of an approaching ** rains,” To predict 
for instance, an average, or more or less than average 

rains, conveys no information of any value to the 
almost purely agricultural population, while confirmation 
can scarcely suggest suggest a scientific triumph. The area of 
prediction in Bengal, N.-W. P., CentraV^Provinces, and Punjab 
to rarely, if em without sufficient rain, except oyer 


wyfa# fraofc^ of it ^^atl4 of average, oip above 

or bdiow ayerage riiiipi/ to pfto Aat „ agriculturist is 
iudil^rent about, loaded the dtotrito^ of rain: over tliio 

season has been epportnnC or esttotootory^ Unpractical viiluc 
of a prediction to embraced jtmtMin; these poihto-^nd on them 
the weathei’ office to silent. A rains ” may. bo above the 
aversge— but a Tainfal! concentrated in July and August 
signifies drought when ^ m6i crop to to be sown, and that in 
turn implies a to.mine due within a twelve-month. A “ rai^ ” 
may be below the average, but its distribution so adapted to 
agricultural requirements as to ensure an am^e tharif crop and 
the foundation of the rabl or succeeding one. And so on for 
other conditions. Uudm' these circumstances the only predic- 
tion that would prove striking or vindicate science, would b^» 
that of total or almost total failure of the rains arert heitiff 
nwUioned, But the weather office has no knowledge of area ; 
a prominent feature of this yearis prediction too. Again, the 
forecast of a more than average “ rains” this year for tiie 
Bengal, N.-W. P., Central Provinces and Punjab, cannot possibly 
imply that a uniform fall of so many inches will occur in eacli 
subordinate area with a known rainfall average registered «at 
certain stations. The distribution of the rain is always eccentric. 
Large tracts may be deluged while others be imperfectly 
visiteil, or not have more than an average rainfall. So fai' Mien 
as details of area are concerned, a consideration that supersedes 
everything else, the prediction, even if confirmed as to the 
gross area, will be a failure. 

Of late a tendency has been manifested in our Indian 
weather office to enlist phenomena in certain localities, for 
determining weather pluujes in contiguous areas— a sigMificaiit 
admission that weather laws may be sought for elsewhero 
than in the fluctuations of -the barometrical column. In Juno 
last, the office concealed its bnrometrical prediction of the piv- 
ceediug May, of an “early rains” in ITpper India. An un- 
expected snowfall in the Himalayas at the end of May was 
held to have vitiated the forecast. Such a phenomenon in 
previous years had, it was declared, retarded th«» “ rains ” 
through lowering the tomi>eratuve in Upper India — or in 
other words causing there a rise in pressure. Monsoons like 
all disturbances gravit:u<' only to areas of low pressure — 
which is the same thing as high temperature. On subsequent 
discovery, however, that tlie snowfall of May was only }>avtial 
and that through not extending into the interior of the 
Himalayas, the requirements of departmental hypothesis of a 
retarding high temperature or low pressure had not been 
1 satisfied, the original prediction of an “ early mins” in Upfiei' 
India was restoied. But the supposed iuter-dependance of 
phenomena more or less separated by time or locality or both 
has never been justifietT 'lJy facts. That the weather office 
is, however, pledged to some such hypothesis is further proved 
by the following : — 

“ Weather report, Simla, I9th Juno 1883, * * A dry westerly 
and north-westerly current prevails over North-Western India, 
a})pai*ently repelling the nioieter jnoiuoon eurrent,^^ 

Hero Ijypothesis seeks in co-incidental phenomena the relation 
of cause and effect. But even then what justification is there 
for preferentially making the westerly and north-westerly 
curi'eut a cause in this instance 'i How if the monsoon current 
repelled the othei- ? That the dry area referred to was as 
much tlie eff ect of tlie atmospherical regulation at the time as 
the moist area beyond it, and that the dry and moist winds 
were simply concomitant features of the weather noticed 
there is not cousouaut with science at the weather office, be- 
cause meteorological hypothesis has ever sought to discover at 
the earth's surface, the origin of weather- phases. The spectacle 
presented to the mind's eye of moist and dry winds contend- 
ing for mastery, is as unscientific in coiJfieption as false in fact. 
At no point was there any conflict of winds in the instance 
mentioned, for the result would have been somelhinyt^^f a 
cyclone. What happened was that each body oj^wind diminish- 
ed in force towards a neutral area of calm of nmre or less extent, 
on reaching the confines of whichit ceased. The phenomena to 
of constant incidence ; during the “ rains ” more prominently 
thim At other times. The lulls offer the best facilities for 
obeenratioot ^lyl^g scuds or clduds in masses of some extent from 
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th6 ^ tbe.rati^ of 0 feet auil G^oi^per 

aeOcmd, may % «e^ dieeolv^;; or vanishing about a Kmit ^cb 
the sp^tator miy approximately determine by obaervation 
agamatthe<bnfout<rfadijitaatridge. ’Whatever the fowe of 
the wtud de^i^ or volume of theclou(hi, the latter will be 
found to travel vtfy littlo beyond the point at which their 
diaflolution ie observed to oommence. Thie will go on for 
an or more when the inviaible cloud- vwiiahing 

lino will weiie advance. But this forward or 
backward movement of the area of moisture by no 
means suggests repulsion by an invisible force, or repulsion 
of the latter. It is simply a self-adjustment to altering at- 
mosphedcal conditions. As the wind is part and parcel of 
the phenomena, it presumably ceases too at about the cloud- 
vanishing line aforesaid. That wind and cloud areinter- 
dopendent on atmospherical movements involving both, as in the 
above case, a noteworthy instance may be quoted. At day- 
break once on a sultry morning in an open agricultural tract, 
a rushing sound in the west drew attention to a low bank 
of clouds stretching unbroken from north to south (as far as 
tlie eye could see) and advancing rapidly As it passed over- 
head, a brisk wind sprung up. The wind ceased as 
the cloud sped onward. But the rushing sound that was 
audible for some time after, proved that the wind was con- 
fined to the limits of the cloud, which was about 400 yards wide. 
The limits of the moist and dry areas and winds referred to 
by the weather office on the l)th June aforesaid, were similarly 
not regulated by conflicting ■winds, but by the operation of 


frhm season to season in uttceeeding years— thus 
bkkittg one yeai’ a oountojpoi't oftbc other for all time to come, 
and rendering a wetUher office uuuecessary— a logical harn^ 
iani truly. 

The abnormal pressuio deviations of any period and locality, 
con refer only to that period and locality, and as it is an es- 
tablished fact that low pressure means high temperature 
and low temperature high pressure, the abnormally low pres- 
sure of March to May last w;v3 acemdingly attended by abnor- 
mally high temperature, and the known inter-relation of pres- 
sure and temperature was thereby exceptionally illustrated— 
that 18 all. The weather office is doubtless justified in Seeking 
a connection between preceding and succeeding wciithcv- 
phases, because given conditions and their environntonts are 
necessarily the resultants of antocedent ones, hut aJI the factors 
must be known for a reliable <leduotiou. At present prmnm 
constitutes the sole bftsis of inference. That all the faclors 
required by present hypothesis will be discoveivtl or deter- 
mined is a iwssibility (of Ihe remote future) but that sati/^- 
factory deductions from them will be practicable deductions 
rising to the dignity of laws, is not clear. It might provo 
more profitable to seek the origin of atmospherical laws in 
influences beyond the earth’s surface, than in iiitenuiiiablo 
combinations of factors of varying number and strength. 

A. P. W. 

THE SUPERtOPlTY OF INDIAN WHEAT. 


Homo occult atmospherical conditions which are always arrang- 
ing areas of visible and invisible weather-phases. 

There is demonstrable error in conatiiiiiing barometrical varia- 
tions and HO called iutcr-dependaiil ph'^inomeua, the basis of fore- 
casts. Those arc irrcconcilcablo. In the Pioueet' of the IHth June, 
an article, on titled “ The Monsoon,” desires to cstablidi that 
the abiiovnuil deviations of the hai’omoter for xMarch, April, 
and May last, serve as an index of the ouauing rains.” Tiicse 
(jc\ iatioiia represent excesses or deficiencies over average 
pressure *(raasking iufluencoa being eliminated) for the lUvniihs 
in (|uoslion. Eveesses are termed posifU'o or plu.i ; deficiencies 
myiaivc or 7nhUfS. The first indioatean apjjroaching rains ” 
ht'Iotc, the second ahoec the average. Now eiihoi this hyf>«)- 
thesis for an ensuing “rains” is right, or that of intei‘'dc])eiiilaiit 
phenomena. They eannot both ho correct— for if positive 
and negative pressure arc repressions or forecasts at all, it is 
not a matter of the remotest consecpionco what the character 
of Himalayan snowfalls is, The “ ruins ” c ui neither be 
retarded nor accelerated, nor oihorwi^ i\HVel-ed by them. 
But if snowfalls do have any such intlTiencc, then posiliv<' and 
negative pressure are ineaniuglcss. It is tiotcwurthy (hai the 
dejiartmeut rates ]>reM,siu‘o sonujwljat low in assigning a vitia- 
ting influeucc ovei it by snowfalls. It thcivii) jM^rpetrates 
a scientific heresy, which although practically worUdesH is all 
the same welcome because (h'gradlng the iiimli vaunted 
barometer. 

The tiioory of abnormal pressures, hnwever, rc(|uiros examina- 
tion on its own merits. If the abnornia] presHiDes of March to i 
May do not indiaite cHmnt atmospherical couditlous, but 
tliose for June to September, what do the abnormal pressmeH 
of these inonilifi signify ? Logically, the weather for HuliHequcnt 
months- "atul not tlie “ raiuH.” But as the abuoi uial pres.surcs 
for March toi^flly were negative, a more than average “ rains ” 
will follow. Such a “ rains/' however, is impossible without 
the abnormal pressure during their iuoidciice being also 
negative. It cannot possibly happen that the jirossure during 
the “ rains ” will be positive, and the raiiifall never thele.sK 
conform itaolf to ti)e negative or low pressure of March to 
May. Supposing however, that the j-elatiou betwi'cn ihe 
pressureof March to May and that of the “ rains ” is establish- 
ed, th^'fiie undeniable intcr-dependaucc of the “ rain ” 
with the “ rains*’ pressure loads to the fact that the 
rains” pressure is virtually indicated by the pressure 
of March to May. And this being the case, nnalogoiia rela- 
tion of the October to December pressui'e wi(h the “ rains *' 
presgiue will be established ; and so on all round ihe year. 
In other words the abnormal pressuro of March to M ay last 
which started into e&iiitenee somehow, will be permaucutly 


M essrs. M<D01'(UL B11()THFI?S, of MurUane, 

Loudon, have funiislicd the Secretary of Stiito 
for India ^Yitlll a very mtcrestiiig rejxu’t of a series of 
experiments witli Indian wheat, which they were 

instructed to curry out. PiMir lots of Indian wheat, 
each of 5,0001bs., were <bliver 0 d to the firm, and the 
following iustnictifUi,': were laid down for their gnidauco 
in couducimg ine ovperinients. The instnictions were 
— (1) tbut they should take a given quantity of 
wheat of each of tiicso foviv veprosentativo Indian 
wheats, — ri;., Indian fine soft wldte, Indian superior soft 
red, Indian average hard white, Indian average h;u‘d ro(l 
--and njauufaoture thmii into flour by the ordinary 
of grinding under millstones ; tinit they should take similar 
quantities of the same w'hoatH and mimufaoture thorn into 
fluur by means of rruHliing between rollers, .according to 
the system known as the ilungarian or roller systoni ; (2) 
that a given quantity of each flour bo produced 'hUould be 
manufactured into bread ; (3) that the cpialitios and other 
eharacteristies of Iho flours p)-i>duoed, also of I he oflaLs, a/:., 
middlings, [folhird, and brand, should he noted ; ami (t) 
that they kIiouM j)rocurG llio following representative 
wheats, of fair average quality of the sea-son, as then being 
s'»{d ill Mark-lane Market, and for tlie ]>iir[joso of obtain- 
in *: rc.sults for comparison, deal with them precisely hs 
above indicated, both as rogarils flour, lircad, and oflals, vu. 
— Ihiglish average, American (red winter), Amoj'iean 
(spring), Australian avonigo, tViliforniiin avei-nge, ItuKsian 
Saxonska, Russian Tagaiirag, Kussiai^ Kulianka, Russian 
(Ihirka, Egyptian Buhi, and Egypti in Saida, 

The experiments, w’c observe, wore carried out in the 
firms own mills, and wore ]»ersoually superintended by one 
of the inembcrB of the firm, a fact wliic.h goes no little way 
ill adding to the value and trustworthiness of the report. 
'J'lic results attained liave undoubtedly proved the 
Kiqmriority of the four lots of Indian wheat ovoi* the Eng- 
lish and foreign wheats ; and we eaniiot do better than 
state here for the benefit of our readers the lotuVnig 
chavacteristics of those wheats, as given by the firm itself 
in its report to the Secretary oi State. We take th« 
Indian wheats first. 

Lot 1. — Quality, fine soft white wheat — (white, medium 
sized, skin thin, clean and regular, free from seeds ; 2 per 
cent wcevilled ; hiuidled c.vceediugly well.) Value in Lon- 
don, dO.’f. per 490 Ihs, Wciglit per bushel, 64 Ib.s. (This 
weight is only eiptalled by speciully fine samples of any 
■svheat.) Weight of 100 separate gi’.aius of the v.hcat, 55*4 
grains avoirdupois. (100 wecvilled grainy weighed only 
39*09 grains avoirdupoil.) Results of the milling and 
bakings prove it to be an exceedingly good and useful 
tliefloiiv being in quautiov of pure wbito 
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color aud superior Idootu, and with a slight beany flavour. 
It is more suittddc for markets requiring ViHU flours rather 
than strength, owing to its containing an exceptionally 
low perccutago o> gluten. The yield of bread from it is 
ve^ large. 

Lot 2. — Quality, superior soft rod wheat. (Colour, dull 
light brown, with about 5 per cent while wheat; size, 
half-medium and halt-small ; skin thin ; weevil, only a 
trace ; clean and free from seed; hamlled well.) Value 
in Loudon, 45if. per 4001 bs. Weight per bushel, 02 J lbs. ; 
weight of 100 separate grains of the wheat, 51*8 grains 
avoirdupois, llosults of the millings and bakings prove it is 
a good and useful wheat ; the flour being great in quaitity 
and of medium colour and strcngtli, with a slight beany 
flavour, ajid ooutaiuing an average of gluten. Suitable 
for markets ro<iulring flours of medium strength and colour. 
The yield of broad is exceptionally largo. 

Lot 3. — Quality, average hai*d white wheat (ooJour, light 
yellow, and semi-traiisparont with a little hav(l red ; sizo, 
ioug unci arclied ; skin thin ; wheat clean, but about 3 per 
(*out of dry mud in large pieces ; weevil only a trace). 
A’^alue in London 44«. per 4961bs. Weight per bushel, 
flOlbs. ; weight of 100 separate gi*aius of the wheat, 68*3 
grains avoirclu]>ois. Results of the milling and bakings 
prove it is n useful wheat for markets requiring strength ; 
flavour, beany ; the gliueu (by water tost) averaging 12 
per cent. This ‘wheat and No. 4 are probably unsur- 
passed by any other wheats in the world as regards the 
quantity of flour yielded, lii colour, medium. Specially" 
useful for iniving witli very damp English wheats to 
bring them into condition for milUug. It is also a 2^^*^- 
fltable wheat for millers, owing to its requiring 8-1 per 
cent water to render it suflicicutly mellow for use. To this 
wheat and to the Indian average hard red (lot 4) must be 
aw'arded the distiuotioii of prixhtdnif man ihan ant/ 

alher making it a “ baker’s llt>ur as well as a 

“ miller’s.'' The yichl of the broad is exceptionally large. 

Lot 4. — Quality, average hard rod wheat. Uolour, very 
dull brown, semi 'transparent, with lU 2 >cr cent fme, soft, 
white, large, eoarso grains, ai'ched and pointed. Value 
in London, 436-. per -lOOlba. Weight per bushel, Gl,{lbH. 
(condition clean and free from dirt, but a little grain, 
seed, and linseed and barley ; free fnmi weevil.) AVeight 
of 100 separated grains of tlie wheat, 77*7 grains avoir- 
duj)ois. Results of the milling and bakings prove that 
it produces a common and dry strong flour, in almost 
unequalled quantity. In colour it is inferior. It is ]wofitahlo 
wheat for millers, as it takes 7’fl per cent water to rcudor 
it sufficiently mellow for use, Tlic yield of bread is ex- 
ceptionally large, making it a “ baker’s " flour ns well as a 
“millers." The same remarks apply to this as to lot 3. 

Glancing at the results obtained witli the English and 
foreign wheats, wc find that the yield from the English 
wheat was poor, tliat fi-om the Russian Tagauroy good, and 
from the Amevicau spring and Russiuu Saxonska medium. 
The higliest yields were obtained from the Austral iau, 
Oaliforniaii and American red w’iiiter varieties, but even 
these were far behind the yield obtained from the Indian 
wheats. The two Egytflian varieties experimented with 
were aiipareutly very inferior, the iSaida being described as 
the poorest wheat in the market, possessing no good quali- 
ties and not nearly worth its price. 

Two systems of milliiig were adopted in carrying out 
the exporiments. That of grinding under millstoiics is 
said to iirod lice flour of one “run" or quality, mid does 
not offer facilities for the production of flours of higli, 
medium, and low [Trades from the same wheat. By the 
grinding system some of the outer skin or bran is also 
tom or ground into flour, so preventing the attainment of 
porfecti oil of colour, It is said to be well aduiUcd, how- 
ever, for the i>roduction of common ordinary flours, as it i 
2n*oducos a gi-catcr quantity of flour than a system which 
more thoroughly separates the oftals. By the roller system, 1 
flour is produced by flattening or squeezing the grain ! 
through a series of rollers, as distinguished from the tearing ' 
or grinding of mi Us tones. The fiystem is described fui’ther 
as : — ‘ Tlic wheat is first cracked through a first 

Bot of rolls iind its sieve, so sepai’atiug a small quantity of 
flour and dirt, tlie latter being liberated out of the crease 
of the wheat, and is not renio\*\ble by any system of 
brushing or Wowing. The cracked and purified wheat is 
then passed on through other sots of rolls and sieves, and 
rondored into middlings and flour/* A loading fctiiurc in 


this system which deserves notice is, that the germ ^f the 
wheat in which is the chief portion of the colounng matter 
of the grain, is not torn or ground into flour os it is by the 
system of grinding under stones, but the action of the 
rollers is to sqfioezo or flatten it, and fi*om its soft and 
oleaginous nature, to incrcaao its siae, so rendering its 
separation from the flour easy. The adv^tages of this 
system are said to bo, loss liability to “ kill " or ^stroy 
the granular nature of the flour, the removal of fho dirt 
found in the creases of the wheat, audv^Jhc separation of the 
germ, so rendering the attainment possible of a high 
standard in the character, colour, and bloom of the flour. 

It is satisfactory to find Messrs. MoDougall Brothers 
recording thoir opinion that the character and general 
excellence of the Indian wheats are improving with the 
deliveries of each successive season. Speaking of the 
liartieiilar consignments they have been experimenting with, 
the firm say, “ that the Indian wheats now B2)ecially under 
review were delivered to us iu excellent condition, with 
freedom from dirt (exoej^t lot 3), barley, gram, and other 
impurities, also with a freedom from weevil, rarely equalled 
by Indian wheats, except the prime parcels of the past 
season, and there is uo doubt an outlet in this country au<l 
the European continent for uulimited quantities at prices 
that shall prove remunerative to all parties ooncernod, 
cither in thoir growth, transportation, or conversion into 
flour and broad." 

FORESTS IN ASSAM. 

f nilE area ol Government forests iu Assam at the cud of 
X the year 1881*82 was 8,011 square miles, made up as 
follows 

voscrwi'd forests ... 2,003 square miles. 

Protected „ ... Ooit 

Other „ ... 2,793 

l'\)i'esU beyond reveiiuo 
limits ... ... 2,487 

The additions of the year w'crc three new forests aggregat- 
ing 50 H< 2 u.'ive miles, which were brouglit on to the list of 
reserves. AVe ob.sorve that the question of briugfug imder 
reserves sevoi'al otlier forc.sts is under consideration, and 
it is perhaps probable that more w'ork in this direction will 
be cHbeted during the current year. 

The results of fire protection during tlic year under notice 
do not appear to have been very satisfactory. Out of an 
area attempted of 105,212 acres, the failures amounted to 
42,785 acres, or 41 i^cr cent. The fires occurred chiefly in 
Goalpara and the Khasi Hills, where the injury done is 
nqiorted to have been great. It is stated, howcvoi*, tlial. 
measures have boeiiTaliOu which wdil prevent the recurrence 
of such d.ainage in the forests near Shillong, and it is hoped 
that similar precautions will be adopted iu regard to the 
valuable sal forests of Goalpara. 

Breaches of forest nilos wore not numerous during the 
year, and in this respect Assam compares very favorably 
with other provinces. The number of prosecutions was 37, 
against 40 in the preceding year. The majoritjr of the 
proseeutioiiB were on account of illegal aj^propriatiou of 
forest produce. 

The area undor plantations at the end of the year was 
1,1.51 acres, as against 1,107 acres at the end of 1880-81. 
The total area was distributed in the following propor- 
tion : — 

Ciioulchouc jilaniations ... 91% oeretf, 

Te.ak „ ... 170 „ 

Other „ ... 31 „ 

Sowimys of Nahor and Ajhar ... 88 „ 

The teak iflantations .at Kulsi and India-rubber at 
Balipara are reported to bo 2 >rogrpssing favorably. A very 
largo number of the rubber treesSit Balipara are now ovoi* 
9 feet iu height, and by constant care and attention they 
have been protected from injury. The licenses givep during 
the year to extract rubber from the district forosfs, wffiich 
W’^ero sold by auction, realised an inootno of Rs. 26,84fi. 
Some of the licenses arc reported to have realised immense 
jirofits, in spite of the competition of foi*6iga rubber, and of 
the facility wuth which the trees can be tapped in any part 
and the produce sold as foreign. Besides the Balipara 
plantation, there are a number of old rubber trees in the 
Ohandwor reserve on which experimental tappings are to 
bo mivio to ascertain what amount of juice can bo safely 
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cjctrftoted, the ago at which tapping oau be begun, and the eemindars, and wo see a proposal in the report for purohas- 
efibot* on a tree of judicious tapping. ing some of tho better plantations from their ow ners, in 


It IS stated that little forest Avork has yet been done in 
the districts of Sibsagor, Lukhimpore and Cachar. On tliis 
point the Chief Commissioner remarks as follows in his 
resolution in tlie Forest Report : — “ The timber trade has 
not yet extended up the Brahmaputra Valley higher than 
Gowhatty, and there is little local demand for any otlier 
woods than the common kind. A new demand for sleepers 
has, Bbwever, set in through the construction of the Dibru- 
gurh-Makum Railway ed tho Jorchat Tramway, and in tho 
Lukhimpore district 1, 377 trees Avere handed over to tho 
i-ailway, which has a concession for five yeais of all timber 
it reijuires, The royalty on these, had they boon sold to 
the public, would have amounted to Rs. 18,410.” Tho 
exploration of the large and little knoAvn tracts Avhich it is 
proposed to reseiwe on tho slopes of the Naga Hills, around 
Makum, and in tlie north Cachar Hills, avus tlio priuci])al 
AYork done in those districts during the year under report. 

Tho departmental timber operations show a decline dur- 
ing the year. 'I'he total number of tree.s felled by the 
department was 378 as against r)99 in the j)revious 3^ear, 
Besides those, 6,112 trees were foiled by imrchasors, and 
4,377 trees Avero made over free of charge to tho Assau) 
liailway and Trading Company. The linancial results of 
the year have not been satisfactory. Tho receipts amount- 
ed to Rs. 1,66,053 os against Hs. 1,08,997 in 1880-81 and 
the expenditure was Rs. 1,65,301, against Rs, 1,42,725 in 
the preceding year. 

CANAL ARBORICULTURE. 

T he report of District and Oiuml , Aiborioulture in the 
Punjab for tho year 1881-82, .s)»ow8 that a fair measure 
of success was attained in the operations of that j;oriocl. The 
length of avenues planted by district committees during 
the year was 380 miles, making tho total length planted to 
the end of 1881-82 up to 4,008 miles. Tho extension of 
groves, nurseries, and plantations was also satisfactory ; tI»o 
total planted area for tho Avholo ])roviiiee at the end of 
188l-82jstood at 3,437 acres, as against 2,802 acres in the 
preceding year. Compared Avith 1880-81, tlic financial 
results of the year show a sliglit improvement ; tho expendi- 
ture amouutod to Rs. 1,07,880, agaiust Its. 1,05,69.; in 
1880-81, and the rtwenuc derived Avas Rs. 35,178, or 
Rs. 5,603 better than it Avas in tlic preceding yctu\ 

There seem to liavo been several methods adopted in the 
raising of trees. The general lule is that of raising them 
in nurseries, and transplanting them Avlien they are from 
one to throe years old. In the Delhi division, tlio telisil- 
dars, it is said, adopt tho method sowing tho seed in 
trenches ; another plan adopted is that of sowing the seed 
on raised embankments ; iu Rohtuk, again, tho plan of 
setting out root-cuttings iu worked earth Avas tried with 
success. It is satisfactory to learn that the efforts of the 
authorities to secure the interest of leading members of the 
agricultuml community iu arboriciilturo have not been 
Avbolly unsuccessful. In tho Sialkote district, it is said 
that the people have already done much both iu arboricul- 
tur? and horticulture, while iu Hazara tlic demand Avhich 
is growing up for trees, which are dislributcd gratis, is I 
taken as a sign of appreciation of arboriculture on tho part I 
of the natives. 

Turning now to tho actual work of the year, Ave see that 
the introduction and cultivation of vines ami good fruit 
trees received much attention iu Sialkote, Jhuug, Debra 
Ghazi Khan, and in one or two other districts. An atf erupt 
is also to be made to introduce the better kiiid.s of plautaius 
into the Punjab, where tho present variety groAvn is a very 
poor one. In the Hoshiarporo district a new encamping 
ground Avas laid out at pamsuah ; and very ranch was also 
done iu planting out nara^ munjy and Icahi grass for the 
purposes of pi’otocting roadway embaukmcutM, Tho Avork 
iu conttection with reclaiming tho ** Clio ” near Hoshiarporo I 
Avos also oontinu^, and according to the rcix>rt, tlie results j 
hoped for are ‘^pixitoction to certain low-lying mohullas 
of the town from floods, and the diveiiiiou of the channel 
of ‘ Cho,’ which, if unchecked, thi'eatens tho existence of 
the town,” In the Jhuug district there are now a very 
large number of kikar plantations which supply wood for 
river steamers. These plantations are tho property of 


view to planting them out with shishiim instead. From 
Delhi, Hissar, Jullundur, and Peshawmr tho reports of the 
work done during the year are also satisfactory. 

As regards canal arboriculture, we see that tlio total 
length of avenues, as it stood at tho end of the year, Avas 
2,045 miles, against 1,919 miles in tho beginning of the 
year. Tho linancial results were satisfactory. The ‘ex- 
penditure amounted to Rs. 32,541, and the income derived 
Avas Its. 46,392. Speaking of tho Avork done liy tho canal 
authorities, the 1 bin jab Go voriiinent’s rosohition, reviewing 
the report, says that “ a large number of trees wore planted 
on tho Kasur and So])raon bmnohes of the Baroe Doah 
Canal, and on tlie new distrlbiitaines of tho Western .Tnmna 
Canal ; and now that Avalcr Ims been turned into tlm 
Sii’hind Canal, arboricultural operations will be prosecuted 
more vigorously along its hsnks/' 


EDITORIAL NOTES. 


W E owe to the courtesy of the Lieutenant -Ciovernor a co}>y 
of a letter which ho has addressed to the Government of 
India, on tho subject of the establLMliment of an Agricultural 
Department in Beng.il. The letter is itself liighly interesting ami 
inatructivo, and the proposals set forth have a decidedly practi- 
cal aspect. We are unable to comment upon it in the j>resent 
number, but our readers may see it revieAved in the 
of tho 25tli and 27th ultimo. 

Mu. IX Morris, the Director of Public Gardens, Jamaica, at 
tho roquc.st of tho Ooveriimont, recently visited British Honduras 
to examine tho Horn and agricultuml vesoiu'ces of the colony. 
The following is his proliminaiT j cjjort ; — 

With regard to my visit to British Honduras, I was 
enal>led, by the assistamo and foiirti‘sy of the Government 
to travel through all the southo'n f-ettlements : and Avhilo 
making ubservationa and carrying out the wishes of tho 
local Government, 1 had very favourable opportunities, 
(assisted by the native collector wliom 1 took with me) 
to make \aluabIo (‘ollections of seeds .and plants for tho 
Public Gardens of this island. The chief plants of interest 
gathered were several species of Palms (Cham.cdoroas, Baotris 
8.ab.al, <3iam( crops, which were not previously in tho 

Jamaica Gardens : s(‘eds of luimorous timber tree.s and flowering 
plants : and a valuable collection of decorative orchids, includ- 
ing the indigenous large growing Vanilla of Contra! 
Ameiica. This Intter has pods much I.irger and moio aroma- 
matie than the oulinary V.uiilla cultivated in Jamaica, and I 
am hopeful tliat it will be largely prop.igated and disti ibnted 
in the island. 

“ After returning from the south, I ne.vt \dsited the contol 
and we.stern districts of the colony. This country generally 
(with the exception of .a few isolated ranges) rises so very gra- 
du.ally fi-om the .sea coast to the interior that ])oints on tho 
western frontier, nearly one ImnJred mil \ fromtln; co.ast, are 
only three hundred f(‘ 0 t high. This low, gently-sloping Uud, 
is plentifully intersected by deep navigable rivers which flow 
slowly towavd.s the sea. Along the banks of these riA^ers, tho 
eharactoisiics of the soil and cUniate were of a most favorable 
characLej*, and tl»e vegetation essentially tropical and luxuriant- 
P;issi I ig across the country from the river district to another, a 
section wfis traversed composed of a poor qiiarUy soil fiupjiort- 
iug only a spame vegetation of Pino (Pitch Pine), evergreen 
oaks, and a low shrubby iialiu (Ghamrerojia sp). On further 
acquaintance Avith the interior portions of the country 1 found 
that the alluvial deposits along tlie river banks extending some 
live or six, or, in some instances, some ten miles on each side, 
conDuned, chiefly, the rich valuable soils of the colony. Be- 
yond these were ‘ broken lauds * and ^ pine ridges.’ I estimate 
that fully one-third of the area of tlie colony is composed of 
‘ pine ridge.’ 

‘The most important as well its the riche.st river valley iu tho 
colony is that of tho Old* River, sometimes called tho Bolizo 
river. This extends iu a wide sinuous course from the town 
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of Belize at tho sea coast to tho woatorn frontier : in tlie up- 
per portions, tho rtilley wulens into broad expanses of rich fer- 
tile plains covered by coUune jjalm, in some cases, thirty or 
loi^y miles iu breadth* I carefully examined tills distnet and 
worked my way to the frontier station — tho Ca^’^o — near which 
a coflee plantation has recently been efllablished. With 
tlic oxcuption of some six sngai* estates and the same number 
of banana plantations, this ooflfee plantation is the only 
attempt, hitherto made, to estivbUsh a systematic course 
of culture in the colony — the bulk of the people being 
employed, and the chief trade of the colony depend- 
ing upon mahogany and logwood culling, which, when 
good prices are ruling, aro apparently very remunerative 
industries. 

In the forests of the western districts, I found the rubber- 
tree of Cential America (Castilloa elastica) voiy abundant. 
This tree (a member of the Breatlfruit family) is specially 
suitable for cultivation on account of its preferring a loamy 
sandy soil ; and being a deep feeder it might bo utilized as a 
shade tree iu cultivated areas with gi*eat advantage. I spent 
two days with a rubber gatherer in order to observe the methods 
of bleeding the trees and prejxaring tho rubber ; and I brought 
with me botanical spociiuens of the tree, some seed, as well as 
a sample of the rubber. I hope soon to make a special report 
on this tree and its produce. I am, also, making arrangements 
to procure a large f|,nantity of tho seed, when ripe, for distri- 
bution amongst cacao planters in this island. Trees at ten 
yeai-s old yield from four to seven pounds of rubber, which is 
valued at fi'om 2s. to 3,-?. i>er pound. If carefully managed, 
the trees can be bled every three or four years. 

“ Another iutei'esting plant fouiul wild in tliese forests was the 
indigenous cacao of Central America : this dirfered from 
nil kinds I had met previously. After careful imjuiry, 1 found 
that it was the * Tampasco cacao ’ of the Atlantic slopes and 
identical with the celebrated ‘ Socuiiusco’ of the Pacific coast. 
Ill habit and charactei*, the trees approach tliose of the Cacao 
and an examination of the iK)(.la which are of a gold- 
en-yellow colour led mo to the conclusion that this ‘ Tamposco * 
or ‘ Soounusco ’ cacao is the yellow form of the celebrated 
^ Caracas* cacao. Should such prove to bo tho ciise, there is 
little doubt that this yelloAv variety will prove iis much supe- 
nor to the red (Caracas) form, as the yellow Foriistcra does to 
the red (Trinidad) cacao. 

Many other interesting plants of timber and dye-woods, as 
well as of plants of medicinal and economic value, wore met, many 
of which I have no doubt are capable of being utilized both in 
British Honduras and in other British possessions. A detailed 
account of these avUI more fittingly l>e included in a report 
which I am now j»repariug on tho scientific result (jf my visit. 

In retuiming from British Hondur/is, as men lion ed iu tho 
second jmragraph of this letter, I had to take steamer to New 
Orleans, and I was detained there nine days waiting for a 
steamer for Janniioa, I took advantage of this opportunity to 
visit the sugar estates on the river Mifisissippi; and among (»ther 
kinds, 1 found that the celebrated Laliiiia cane of the Sand- 
wich Islands (lately introduced to Jamaicti from Mauritius) was 
under cultivation on i>ue estate and was very favourably re- 
ported upon. I brought with me specimens of the best canes 
fi-om Louisiana wlibdi have been safely eatabUsIied at the Hope 
Plantation. 

** The beat Louisiana sugar-canes are as follow : — 

“ZoAtvwz Cane : brought from Sandwich Islands by J)r. 
Bichardsou and cultivated nt Belair Plantation on the Missis- 
sippi Hi Ver. Eeported upon favourably by John Byiuoiid, 
the propiletor : small flag : grows well and yields good sugar 
does not, however, ratoon well. See Mr. Home’s Heport on 
the same cane received from Mauritius last year. 

“ Louuiayia Otaheito Cam ; formerly much grown in the 
Southern ITuitod States, now mostly superseded by the Bed 
Bibbon and Violet cones ; it does not .stand the climate of 
Louisiana so well os either of the latter ; comes up later : 
mature later, and ratoons loss well, Ta favoui*able (i.e., warm) 
seasons or under favourable conditions (*.<?., near the sea or 
hank of rivers), it produces larger toijnage than either Bibbon 
or Violet canes* but is rai-ely so sweet m either. It is a tender 
me for these latitudes, and easily affected by frosts, 


Htfa JtMon Oaiie^^The sweet Louisiana cane : hard shell, 
broad leaf ; a general favourite amongst planters, but is roj^uted 
witliout sufficient grounds to degenerate Into the red cane : 
yields lai'gely in quantity of oane and works well into sugar : 
does not stand frost so well ns the violet cone, but is, on the 
whole, considered the best cane for Louisiana* 

^\Java Veiy similar to Otaheite : was brought to 

Louisiana about 18*70. Stands frost better than the ribbon 
cane and ratoons well. Said to be a rich cane, yield{ng--jf.igar 
largely.” 


In a paper road at the last annual meeting of the New York 
Agricultural Society, H. E. Alvoid summarizes tho concluaiouK 
thus far obtained upon the subject of silos and ensilage : Silos 
of moderate size are conveuiont and economical on almost any 
farm, to preserve greeii any forage crop which circumstances 
prevent curing, or some crop spociaily grown to supply succulent 
food in the winter. Silos may bo built with much leas expense 
tlian has been generally supposed, and that, upon their location 
and arrangement, the economy of their use very largely de- 
pends. This system of storing forage may be pumued almost 
regardless of weather, and may be arranged so that the chief 
laW comes at a time when other farm work is not piu'ticuhu jy 
pressing. With proper care the process of ensiloiiig will 
preserve green fomge substantially unimpaired as food, but 
with a probable increase in the ))ercentage of protein 
and more or less loss in the carbhydratos. As cattle 
food, ensilage forms a cheap substitute for roots ; but the 
crops generally used fail to fill the place of tho loot 
crop in a judicious farm rotation. In feeding ensilage, tliy 
best results follow a moderate system, rather than its ontire 
substitution for dry, coarse fodder. The most marked result 
in ensilage feeding is tho general condition and health of the 
anirmds, just as in the case of any succulent food. The exten- 
sive use of ensilage upon any farm is mainly a <juestion of 
convenience and economy dependent upon th(» local 
conditions. 


Last year a farmer improvised a snVill silo by striking a 
mohwse.s hogshead into tlie ground in his barn cellar. He out 
up all his corn fodder with a hay-cutter, supposing he luul 
enough to fill about four hogsheads, but on packing it found it 
wouldn’t fill one. He then bought of a neigh liour as much 
more as one horse could draw, and still there was room. He 
then cut up the stalks from a jueco of sweet corn, ami with a 
lot uf roweu managed to fill Ills hogshead. He made a dose 
fitting cover, and with a jackscrow set under one of the floor 
Umbers, pressed it d own ; ts tight as possible. In the middle of 
Deceml^er ho opened EiiTsilo, and found the corn as sweet aiul 
fragrant as when put in. From the hogshead he fed one cow 
half a bitshel of-eusilago morning and night for two mouths, 
mid considers it the best producing footl that can bo had. This 
year ho proposes to fill tho hogshead with oats cut just as they 
are iu tho milk. If a silo on so simplo a jdan is practicable, 
there is certainly no reason why everybody should not have one, 
and satisfy himself of the value of the ensilage system.— 
Tdcgi'u^ih, 

Tue latest addition to the literature regarding the divi- 
did tree is an interesting paper by Mr, C. M, Smith, of the 
Public Works Department, at Masulipatam, the Madras 
presidency, which has recently been published by the 
I Local Government. Mr. Smitli's remarks apply to the 
variety of tho tree as growing in Masulipatam, and ho 
writes as follows : — 

Height of tree, 16 feet ; bouglwt commencing at about 2 
feet from the gioimd, sti-aggling and wide -spreading, from 
10 to 16 feet in length ; unarmed ; bai*k of u dark ^ brown 
gi'ey color, and very ragged. 

“ bipinuate, three or fom* on a •twig, 6 inches in 

length, with from six to eight paii-s of piuna3 being 2 

to 3 inches long ; leq^eis paired and numerous—as many as 
twenty-eight pairs to a pinnai, but varying in number iu differ- 
ent leaves, and on the several pinm i length ^ inch, breath 
MQth iueh, 
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iu clusters, of a pale green-yellow ; very strong, 
butVgreeable scent Blossom in tlie cold weatber (twice from 
December to Febiniary); seed ripens in March (second crop.) 

Pods — cnriy, of a dark red-brown color and bard ; an 
average pod contains five or six seeds, small, oblong, smooth, 
an d of a tawny color. The length of such a pod is 2^ inches, 
and breadth over j inch. 

•‘4^/^honld have mentioned that the leaves commonly have 
one terminal pinna, but frequently terminate in two, nc., in a 
pair of pinna?. 

“ There are ninety trees in this garden of difierent sizes, most 
of which arc producing seed, besides two or three young self- 
sown plants. There is no difficulty in propagating the tree ; it 
conies up readily self-sown. 

The trees in this gai'den are, I am informed, about 38 
years of age, liaving been planted by a Mr. Dick, port officer. 

“ The soil is almost pure sand ; the roots of the trees j»ro- 
)>ably reach good water, which is found not far from the 
Lirface. 

“ The poor nature of the soil probably accounts for the small 
size of the tree. 1 say ‘ probably/ because the small size is, I 
think, mainly due to the trees being planteil too close together, 
in many instances there being little moic that 6 feet of a])ace 
between the trunks. The girth of the beat-grown trees at a 
height of 1 foot from the gi*ouud, I find to be about 2 feet 6 
inches. The trees, liowever, are mean in apjjcarance, though 
luxuriantly covered with foliage at the right seasons of the 
year. They never entirely lose their foliage. 

“ With regard to the produce of trees, I note iis follows — 
The total quantity of seed in pod produced in the one crop 
which I have Lately had collected amounls to 43 sacks of 7ilbs. 
each, or 3,0101bs., or 1*33 tons, f find that J oz. seed is 
obtained from lib. of full average-sized pods, /.c., the seed 
beiu’s a proportion in weight to the pod of l-18th neaidy. In 
one average-sized, well-developed pod, 1 find seven seeds ; in 
another six. Eight hundred seeds nearly go to the ounce, f.c., 
12,800 to the ft), of 10 ounces, A70lb, sack of pod occupies 
ill bulk a space 28 inches and J8 inches diameter — nearly 4 
cubic feSt, and thu’ty-t wo sacks= 128 cubic foot — 1 ton. 

“ 111 regard to the viduo, I have never systematically 
endeavoured to sell the seeds anti pods. There is no great 
demand fur them here 1 believe. I believe they are not cx- | 
ported. They are, I know, used to a limited extent by the local 
chucklers or leather- workei*s in tanning and coloring leather.” 

Mr. J. G. Horsfall, tho Collector of Kistnu, in submit- 


work as to give ua an easy book of referenoo on tUo subject 
of ludian produce. He has produced a neat volume of 190 
pages, sure to become a standard of roferouoo in future. 
As a catalogue it seems to have one defect, however, and 
one which it was most probably impossible to obviate, 
namely, there is no mention of tho numboi*s attached to 
the specimens. This difficulty it is doubtless intended 
should be overcome by the visitors getting possession of ii 
copy of tho Official Catalogue of the Exhibition to bo used 
along with tho descriptive cutaloguo. 

Wo think tho manner in which each product has been 
treated exceedingly good, and the stylo and got-up of tho 
work excellent. After the soieutific name is given a siuull 
paragraph containing tho leading vciniacular names. Then 
follows a brief account of what might be called the proper 
tics and uses of the j)roduci. On the margin are stated 
the uses to which cacfii product is put. For example, if 
the visitor wishes to learn something of the medicinal 
virtues of a plant, he has only to run his eye clown tho 
marginal notes to the word “ Medicine,'' opposite wffiich 
will be found the information desired. We note in the 
preface that tho author acknowledges “bis obligation to 
Dr. George Watt who kindly cousented to correct the final 
proof-sheets, and tlicreby many inaccuracies in botanical 
terminology have been obviated.” This is a guarantee 
that the scientific names are those in use ut tho present 
day. Until the re])oii:s of the Amsterdam Exhibition 
ajipear, it w*ould be premature to comment U|X)U the 
manner in which Baboo Trailokya Nath Mookerjeo 1ms 
discharged tho duties intrusted to him as “ Officer in chargo 
of Indian Exhibits/’ but judging from tho completeness 
of his “ Produce — Descriptive Catalogue/' w^c should expect 
to hear favourable reports on the Indian display at 
Amsterdam. We may mention thatBalioo T. N. Mookerjeo 
is ut present the officer in charge of tlic Exhibition branch 
of the Kovouue and Agricultural Department in connection 
with the approaching Calcutta Exhibition. 

The following j)iisaage is from the United States C/onsul 
General Mattson's Report : — 

The Imiian agriculturalisl— ryot — can in no souse be 
compared to the American farmer, but rather to 
tho late serf of Russia. He is a tenant on hard cou- 
ditiuns, and is, by custom and bigotry, almost a fixture on tho 
particular Hj>ot of land where he w^as born ; his farnimg is done 
on a very small scale and acconling to old methods, to which 
ho clings with religious veneration ; his wants are very few, 
and he endures poverty and even hunger with jxiticnco ; he 


ting Mr. Smith'8*paper to the Board of Revenue, has record- 
ed the following observations on it 

“ Mr. Boileau, my forest assistant, has been directed to com- 
mence planting up one of the forest topes with the dici^divL 
The tree grows fairly w’-ell in this district, both close to the 
sea, on sandy soil, and inland. Our avenues of trees on 
the Hyderadotl roads seem to have flourished better than those 
in Mr. Smith’s compound in Masulipatam. I eA|x'ct that it 
will be largely grown as soon lis its value becomes generally 
known, and I am informed that plantations of it are being 
started by some enterprising natives in the Bapatlo taluk, who 
had taken up land for casiiariua pLiutations, after witnessing 
the result of the casuarina plantations started under tho jungle 
conservancy, 

“ I see no reason why in a few years tluH district should not 
be able to supply any quantity of the jmds. The ti^ee, how- 
ever, is a slow-growing one, and I regiet J amnot stale from 
t>erHoual ebservatiuus at what age it first begins to yield.” 

We have received a odfiy of tho “ Descriptive Catalogue 
of ludian Produce contributed to the Amsterdam Exhibi- 
tion/'^^ Baboo Tmilokya Nath Mookerjee, the officer in 
the De^at^ment of Revenue and Agriculture who was 
iutruBtod with tht orgauiBation of the Indian collections for 
the Amsterdam Exhibition. This list has been ain’anged 
alphabetically according to the modern sclcutific names, 
and has, in addition, a complete index to all its English 
and vernacular names. Apart, therefore, from tho primary 
pmposo for which this book has been written, it is to the 
credit of tho author that ho has so thoroughly douo his 


cultivate'^ luH patch of five to fifteen acres on shares for the 
lauded })roprictor — zemindar — wdio holds under rental to the 
(lovoriimerit, anil tho bettor half of his gross income generally 
goes to the zemindar, the priest (Brahmin), and tho usurer, ia 
the form of leiii, presents offerings, and interest, and if he cau- 
uet ten ceuts a day by his hard and hojieless labor, that will 
HiilUee for the most pressing wants of his huustdiold. Ilia homo 
i.s a mud or bamboo hut ; his proiierty a jiair of small bullocks, 
a few cow^s, calves and goats, a wot>don and a few* brass 
and earthen pots— in all worth alxiiit 1^00 : and Ills implements 
and tools are of tho rudest kind, such Ida aiiceators used a 
thousand yeai*s ago, and yet he is making some jirogress under 
British rule, and finds his wants increasing ; at the same timo 
bettor outlets for his protluce ami more recoiupeuse for his 
produce and more recompense for his labor, ami, on the wholt‘ 
is so indei>emleiit on 10 ceuts a ilay that ho will eat or store 
his wheat rather than sell below a cortain j)rice. Of course, lie 
does not oni ploy machinery in farming, but ploughs his land with 
a crooked j)iece of iron-jX)inted wood, harrows it with an iiuple- 
meut resembling a common ladder laid fiat on the ground, and 
lagged by the little bullocks cums ways over the field he soWh 
by haml, rcaj>H witli a rude fickle, lavries the sheaves horn** o}f 
his back or in the bu Hock - 0.1 rt , tbroshes them AvUh a wooden 
club, or lets the cattle tramp out the grain, and cleans it by 
baud winnowing. 

A TLOCK of Hheep running in the orchard is said to lie the 
best practical protection against the ravages of the ciHiliufi moth. 
They pick up and eat (fvery wormy apple that drops, beforo 
the grub has time to get out of it, and so prevent tlieir propa- 
gation. In an orchax'd thus ixwturcd by -•alieep thiough the 
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fumaaer, Mr. A. B. Whitway, iin axperienoed American nur- 
aeryaiaa, found the fruit on gathminjp ialmoat uniformly sound, 
while in another part of the same, and lopai^ated from it 
only by a hedge, ami of the same varieties of fruit, 
but not psatmod by sheep, the fruit was as 
nniformly wormy. But every one cannot make a sheep pasture 
of his mchaxxl or fruit garden. Next to this, he recommends 
what has already been widely published, the hanging in the 
trees of wide-mouthed bottles, like quinine bottles, partly filled 
with sweetened water, with the addition of a little vinegar. 
These will attract and trap the moth in large numbers. The 
ant, he also states, is a valuable auxiliary that c^ui he utilised in 
fighting this pest. It is a carnivorous or flesh-eating insect, and 
will deal* trees of insect foes in the vicinity o! its nests. He 
suggests the planting of ant-hills in tlio orchard, by taking a 
s]>ade full from an old Ixill and planting it in a hole in the 
ground. His objection to the use of torches to attract and 
destroy the moth is that you are liable to destroy friends and 
foes alike. 

Professor A. J. Cook, of the Michigan State Agricultural 
College, has made extensive trials with arsenical comiioands as 
a means of destroying the codling moth. It has been a matter 
of general experience that when Paris green or London purple 
has been used on potato vines it is soon washed off, and the 
mixture has to be frequently applied. Professor Cook fails to 
find any difference between the two above-mentioned insecti- 
cides. A half -ounce of either to a gallon of water is quick 
death to insects when spread over infested foliage. He also 
found that a weaker mixture, one pound of the arsenate to 100 
gallons of water, was effective. 

Experiments were tried to find out how long the poison re- 
mained upon the foliage exposed to oi’dinary conditions of rain, 
wind, &c. A brisk shower was found to render the poison use- 
less. This has been the experience of many. We have found, 
says a coiitempomry, that the only profitiible time is to apply 
the arsenic after a shower, or while the vines are wet with the 
dew, and if a hard mu soon follows the work needs to be done 
over again. Professor Cook found that insects suffered no harm 
by eating foliage after twenty days* exposure, and in moat cases 
fifteen da3r8 were enough to remove the poison sufficiently to 
render it inoperative. When the plants were kept from the 
winds the time of action was much extended. 

The test of the microscope was applied in all cases, and it was 
found that the i>oiaon had been removed from all smooth parts, 
and only small portions rennxitied in holes and out-of-the-wity 
corners. The poison is removed by chemical means, wind, rain, 
brushing of leaves against each other, &c,, and not by bein< 
absorbed into the substance of the plant. This last is proved 
by careful chemical analyses that have been made to detect 
any traces of the arsenical compounds. 

Professor Cook not only concludes that much more of the 
poison is used than is necessary. We may odd tliat the 
importance of frequent applications is fidly sustained by all 
these ex|)eriments. 

Pyrethrum powder is side, and should be used instead of the 
deadly arsenical compounds on idl garden vegetables, the foliag 
of which jfl eaten. Cabages, lettuce, 8trawl>erries, &c., belong 
to this <jlass. 

The insects that mfect the fr^iit mid foliage of trees may b< 
siifcly dcsti*oyed by a dilute mixture of the Paris green or Lon- 
don purple. With these the fruit is usually picked a long time 
after the iwison is used. It is .seen that >ve have a remedy for 
the codling moth tliat all may use. Any force ])ump can be 
employed for spraying the trees. The nozzle fitted with a 
fine noHO may be arranged u|kju the end of a long pole, tuid in 
this way the poison mixture is brought tt> all parts of the 
tree. 


There is a right and wj'ong way to make a hole in the ground, 
and set out a plan ,tsayH a contemporary. Some persons remove ton 
times the necessitry amount of eartli, and do not give the plant a 
good setting as one does it in one-tenth of the tinm. Small plants of 
vegetable and flower garden are best transplanted with a sharp- 
ened stick or dibble. This simple implement should have a 
bend lor a handle like that of an umbi^ella or cane, only less. 


]tt 4i,ouId be thrust porpendiouUtly into the weli«prepared soil, 
^ere rotated and removed. The left hand at the same ti^e 
picks up the plant, and after picking it in the hole, the dibble 
is pushed into the soil to one side, and in a slanting position, 
starting about three inches fi*om the opening and running to 
meet with the bottom of the first hole. By poshing against th^ 
dibble and bringing it towards the plant, Uie earth is pressed 
up properly, and the work is quickly and well done. 

Tub Nallamalai forests contain huge val|f/s with good soil 
and covered with forest of teak. Yegi {Petrooarpm Marm- 
'pium\ Nallamaddi {Termuhcdia totmntosa), and Blackwood (Dal- 
bergia IcUifalia)^ while fine trees of other kinds, likely to prove 
valuable in the future, yield a cover whicdi keeps the soil moist, 
and ensures a good reproduction. The hill slopes are naturally 
drier, but, still, will supply a large amount of bamboo as well 
as quantities of Oiirimau (AnogeUsiia lutifolta) and other 
good wood used in the country. The proposed railway line 
from Tadpatri or Adoui to (i^untur will pass through the forests 
by either of the two great main road.s, the Nandikanama and 
Mantrolakanama (Dornal Foss), and will be enabled to draw 
largo supplies of fuel from them, which can easily be arranged 
for under a regular working scheme to the benefit of Uie forests. 
At present a considerable amount of wood is taken out, and 
finds fta way to the less well-supplied districts of Bellary and 
Anantapur, and even further, and the Kurnool-Cuddapah Canal 
can probably be made use of to extend the ai*ea to whicli pro- 
duce can Ije taken. 

“How many young men,” says ilie Farmers Review, '^ever think 
of studying practical farming with some successful farmer ? 
An old farmer — he was old in experience rather than years — 
ciilled on us the other day, anh ttdked an hour of his experience 
in draining lands, raising sheep and horned cattle ; the breeds 
lie had kept, and the best for such and such purposes ; of 
his experiments with the several vaiieties of apples ; of 
how he “ learned the poultry business,” «&c., &c. “ Now, is it 

going far out of the way to say that not one young 
man in a hundred, who to-day proposes to follow farming the 
rest of his life, seriously thinks of going out to live a year or 
two with one of these practiciil ftwmers, so as to leant the busi- 
ness ? When a young man proposes to follow the law o)‘ medi- 
cine as a profession, he goes to some good lawyer or physician, 
and s^iciids a year or two in ‘ retuUng ’ law or medicine. Now, 
why should not a wide-awake, energetic, ambitious young man 
study f arming witli some practical farmer who tried all these 
experiments '{ We think a t the end of one or two years the 
young man would know absolutely more of practical fainning 
than he would learn by himself in ten years. In other words, 
ho would start out as a young farmer nearly where the older 
man of whom he learned stands to-day. If the young man 
makes a success ho htis got these things to leani, and learn 
by experience, too, ami why not study with some good, practi- 
cal, thorough farmer— go and work on his farm as a hired man. 
We found a graduate of the Massachusetts Agricultural College 
a few yeai*s ago as the hhed man of a practical, successful, and 
thorough farmer, studying farming. We met a young agent of 
the French Government studying farming in America in the 
Siune way. He had worked with practical farmers in the great 
cheese regions of New York, with the cattle-men on the plains, 
and was on his way to the fiontier for further study,” 

Will the day ever come in India when the sons of zemindars, 
andothera iuterasted in Indian agricnltura, will take to a similar 
practical ftishiou of ac<|uaiuting themselves with the agri- 
cultui-e of their own land ] 


The following note on deep versus ahJllow ploughing is from 
the Farmer's Review : — 

Agriculture has not as yet become a fixed smcnce. , While 
certain principles have received general recognition, in I^ega^d 
to other matters, theory and practice are constantly undergoing 
changes, as superior practical results are wrought out by a 
depai-ture fi*om established methods. Not so very long ago, the 
theory and practice for using manure was to plough it under as 
deeply as possible. Now the surface application is moat in 
practioe. Hoop ploughing has been aiaoeiated with the idea of 
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goc^l husbfuxdry, a&4 oppotite, md it would 

b^o required a good deal of moral courage for a farmer who 
took pride in hk work to acknowledge that he ever ploughed 
land for a orqp only thr^ or four inches dee]). He would have 
been a loser in reputation among his ueighhars by such an 
admisBion ; and yet it seems now to be pretty well established 
by practical results that, under some coudifcious, the farmer 
who ploughs deep does it at the expense of the orop,^ for that 
ae^json at least. Theories based upon established facts, or 
whicli can be proved by practical results only, have value. 
Before giving our theory on the subject of deep or shallow 
ploughing, we give one or two practical results recently brought 
to our notice. The first is a statemeut by a correspondent of 
the Jmirnal of Agfrictitture^ who says : ** I ploughed eight acres 
last spring alwut eight inches deep, harrowed it fine, and it was 
as nice a bed for planting as I ever saw. Well, I planted it 
early, that is, early enough, and then I worked it with fny 
riding plough pretty deep, and it was pretty clear of weeds. 
There was a fellow on the other side of the fence, with a very 
light plough and light horses which were not able to plough more 
than three inches deep. When he worked it he did it mostly 
with a oarrow-bladed scraper that would scarce go into the 
ground at all. But what surprised me the most of all was, that 
when we husked our com, that chap ha<l ten bushels more to 
the acre tlian I had." 

About the same time that the above fell under our notice, 
the Hon, Samuel Dj^sart, of Franklin Grove, 111., a member 
of the State Boai^d of Agriculture, gave the i*esiilta of 
an experiment of hia own in deep and shallow plough- 
ing. Last spring, iu preparing a field for corn, he ploughed 
the alternate lands deep and shallow — the one iis deep as a 
heavy team would turn the soil, e»^dit or nine inches— -the 
other, not to exceed three or four inches. In planting, he 
planted across the lands, so that there should l>e no possible 
diffcren<te in the seed, manner of planting, oi* cultivation. The 
corn on the shallow ploughing came up nearly a week ahead of 
that on the deep ploughed land ; it continued growing till near 
maturity, when the latter took a start, and shot up 
two feet above tliat on the shallow ploughing, mid was still 
growing when the frosts came, and gave no sound corn, while 
l.liaton the shallow ploughing all matured. Now for our theory. 
The deep ploughing brought to the surface a soil not ]irobabIy 
lacking in the elements of fertility, but which having been 
buried under six to eight iiiches of soil, was not in condition 
to fumish plant nutidmeut until it had undergone a chemical 
change, through the action of the air, sunshine, vain and frost ; 
while the surface soil, wliich had l>een subjected to these in- 
lluences, was turned under so deep tVt.k was not available as 
plant nutriment, certainly till near the close of the growing 
season. The shallow ploughing gave a seed bed of the surface 
soil, which furnished plant nutriment froni the start, and thus 
ensured an early giwth and maturity of crop. The ooji- 
clusiou to be reached is not that ploughing should Ixj uniformly 
shallow, but that deep ploughing should be done in the fall. 
When so done, the soil exposed to the action of the elements 
(luring the winter will be properly prepared for a seed bed in 
springs when but a shallow stirring need be given it. But if 
ploughing is delayed till spring, deep ploughing at that time will 
be at the expense of that season’s croj). While it is unquestion- 
ably true that all soils shonld Ijc worked deep, it is a question 
worthy of careful experiment whether this is uec^^Hsary every 
year, or whether, say on alternate years, a shallow stirring of 
the surface to the depth of three or foui' inche.s by some imple- 
ment which will do the work much move rapidly and cheaply 
than the plough, will not bring equally good results with a 
saving of time and labor. Such experiments, to bo of value, 
should be on soils of diiOHsrent quality and texture and on the 
different crops grown by the farmer. We suggest this subject 
to tho^e in charge of our agricultural colleges and experimental 
stations. 

e 


Darlinoton is one of the few towns iu the north o England 
o\M)ing a sewage farm, and the statement of its accounts just 
issued for the financial year ending in March is (says the Nemetuth 
Chronkli) interesting, because there con be no doubt that many 


towns on river sides will some day be iorced, as was the town 
pn the Skerne, to divert their sewage from the stream and 
utilise it on the land. This couitie was forced upon Darlington 
some years ago. It bought laud and formed, a farm to utilize 
the sewage at a cost ici the present of ,j^0Q*645. In the 
timuicial year just closed it s]>ent £7^205 on the farm, including 
jt*4,9Sl for interest oji and repayment of loans. The receipts 
were £7,605, inclusive of £5,000 from Uie borough rate, Wt> that 
the farm paid its way as a farm in spite of tho bad harvests, 
but the town has to pay the interest on the money borrowed, 
and this is the cost to it of keeping the sewage out of the river. 
There are 60 cows on the farm, and 100 cattle, sheep, and pigs ; 
so that Darlington Corporation is a farmer on a tolerably large 
scale. Bat Darlington has iu its own liouds Uie gas and water 
works that supply the borough. These works have cost the 
borough in round numbers £300,000, J^ast year the receipts 
were--Gas works, ,£19,863 ; and water works, £9,905. Both 
left very handsome sums to the profit of the works. After 
paying the interest on the lofins there wjih a credit balance 
from the working of the two of ^8,167, so that they pay 
much more than tlve interest on the loans on sewage farm 
(repayment of principal being for the moment left out of the 
question). In otliei* words, taking repayment of debt into 
account, if the people of Darlington would use a little more 
of the cheap gas their works make, and the water they get for 
the asking from the Tees, they would from tlie profits gradually 
redeem the works from the loans upon them, pay the interest 
on the sewage farm, and ultimately free the latter from its 
mortgage. 


Beb-keeptn*(j in India.— O n thin subject, a correspondent 
of a Calcutta paper, after relating several facts regarding the 
domestication of bees in several villages of the Jlooghly end 
Burdwau districts, says : — 

Perliaps you may not be unaware of the fact that tho 
respectable Diitta family of NimtoUah owns an estate in 
east Bengal, which ih chiefly valuable for the cultivation of 
Doe-luves amidst thn water-lily plants. The honey collected 
from these hives is geueiidly known as ‘ bly-honey,* and is sold 
at Calcutta and other ]>lace« at a high price. From these 
facts, T am of opinion that if the scliemo is favourably support- 
ed by the < Government, ami Iho peojde are encouraged to 
extend bee-koeping, it will certainly take a footing among the 
paying industries of the country." 


A CORRESPONDENT writes to us that the cultivators, who form 
about 75 per cent of the population cf the N.*W. P., never dream 
of using chopped timber for cooking purposes unless at weddings 
when they collect it for months if not years previously, and then 
use a certain percentage of cowdungwith the wood, or at funerals, 
when the whole village often combines to furnish the fuel. Cowdung 
is also used here — a little of it. The average cultivator holds about 10 
I acres, 5 of which l)ear fuel crops, for they chiefly use arhoi*, cotton, 

I and castor stalks where flame is required ; cowpats are used freely 
for everything, and by mixing straw with the cakes, they can 
bo made to burn with a flame without the unpleasant smell of 
burning straw. At a low computation five acres give 25 inauuds of 
fuel annually, and as the average cultivator also owns a pair of 
oxen and a cow buffalo and calf, and he will also have, 
if his wife is industrious, about 75 inaundB of cowpats— a great 
deal of cow-dung Is lost when the cattle are in the fields, and 
in the dry weather this is the pottei-s’ perquisite). In all, 90 
iiiaiuuts, or 10 seers of fuel dally, if he requires so niuoh, and he 
does not by any moans, often soiling his fuel and using bin arhar 
and cotton stalks freely for wicker linings for his wells. 

Those that are not ouUivators, send their ohlldren to pick sticks 
in groves, and collect ^mdar stalks, useless thorn he dges, ftc. 

Tre Farnw's lUrletc has the following note on changing the 
ben ring year of apple trees : — 

Must varieties of apples bt'nr on jiHo-uate years, giving 
an abundance of fruit one year ;nid litlU* or none the next. 
But this bearing year in a tree can be changed by rtmioving 
tlie blossoms on the beiiring year and allowing it to bear no 
fruit, when it will make^a set of fruit bud^ and bear the next 
year. In a young orchard this habit can be noticed and 
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cliaiiged by the above meth<xl nu a portion of the irccM, at the 
«xpen«e of but little labor, no to have a part bearing fruit 
every year. With a Htep- ladder and pair of shearti the work 
can be mpidly performed. It is not too late now, even if 
the bloffflomfl are gone and the fruit «et. Its removal is as 
easily accomplished, and with the same result 

The report by t*rof. Henry of “ Experiments in Sorghum ” at 
the experimental farm of the university of Wisconsin, of which 
a brief summary was given in a recent issue, containa also 
voluminous extracts from correspondence from sorghum 
growers and manufacturers throughout the state upon methods 
of cultivation, manufacture and coat value of seed, skimmings, 
&c., a few of which we subjoin, 

O. S. Powell, of Eiver Falls, on the subject of skimmings, 
says he runs them into tanks to bo made into vinegar. He 
says : We mako the best of vinegar by merely giving it 

time to work, and then pass it from one tank to another for 
the purpose of sti’aining and filtering. Six thousand gallons 
were made lost fall in this way that by the first of June will be 
Ix^tter vinegar than is obtained from any other source, not 
excepting old cider or luaplo .sap.” This vinegar in liiacle at 
scarcely any appreciable cofit, and the idea is well worth being 
adopted by other syrup makers. 

Ambrose Warner, WJiitcwater, says : T fit my land as 

thougb I were going to plant it to onions, then I alwajx get 
a good stand. Go over with a drag lost ; tluit fills up all the 
liorse track and leaves it ready for the planter. * * * # I 

plant throe feet eight inches between the rows, and from two 
and -a-hnlf to three feet in the rows; plant about one inch 
deep ; drag before planting. When the cane is up bring the 
shields (on the cnltivatoi ) within two inches of each other, and 
by driving slow can do a nice job as I have no lumps to bother. 
When the cane is two or three inches high, clean out the weeds 
in the hill, then cultivatK> same as corn. When ready to cut I 
take a saw-buck, made longer than for sawing wood, set it 
between the second and third row, out foui’ rows and throw on 
the horse. When I have enough for a bundle, bind it and cut 
off the tops with one blow of the corn knife. Then lay the 
bundle over next the standing cane, and so as to have the 
bundles of next four rows cut laid on tliern. Bind ami set up 
my seed heads, then rake up the leaves stripped off with a 
hoi’se rake.” 

Edwin Blood, Stockbridge, on the subject of manufacture, 
says : “ Heat the juice in the deaecator to about 100 degi*ces 

add milk of lime until the juice shows by blue litmus paper 
slightly acid, or until the paper shows a light pink color. Heat 
rapidly ^lutil the scum turns dark colored. Let it stand a few 
minutes, then draw into evaporator ; then skim and evaporate 
as rapidly as possible to 228'" or 230^ * * * xf above 

instructions are carried out, one cannot fail to make a light 
colored, clear syrup perfectly free from that dctesteKl sorghum 
taste, and which will sell at any time in any market.” 

As for the cost of making syrup much depends upon the 
state of the weather, ripeness of the cane, machinery and help 
employed. In the fall of 1881, it cost me IX cents per gallon 
for manufacturing, and the past fall (1882) only 7 1'6 cents 
per gallon. 

Evan Erickson, of Stevenson, P, O., La Orosae county, aub- 
mitB a detailed statement of total cost of raising and manu- 
facturing ten acres of cane, which, being condensed to save 


space, foots up as follows 


Preparing the ground ... 

Planting and cultivating 

Harvesting and hauling 

Labor and fuel in manufacturing... 

Board of men and teams 

Barrels for syrup 

Hauling syrup to market 

... $ 20-50 
... 36-00 

... 65-37 

... 182-00 
... 81-65 

... 31-00 

... 31-00 

Total cost 

... 9387-42 

Cr. by 1,570 gallons syrup, sold at 40c. 
Deduct expenses ... 

... 9628-00 
... 387-42 

Net profit 

... 9240-58 

Net profit per ifcre 

9 24W 


Hollister 8. Philips, of Mindoro, La Crosse county, writing 
of tho value of seed, says : ‘‘ The yield of seed, os near as -I 
could estimate, was twenty-two bushels per acre. * * t* 

One hundred and eight })onuds of seed yielded slxty-alx pounds 
of flour. We used cane seed €our in our family from the time 
of threshing in November till the next August, For griddle 
cakes it is nearly equal to buckwheat (some of our neighbors 
claim it is superior), and mixed equal parts with buckwheat we 
could see no difference. For soft ginger cake it is excellent. 
^ ^ * As a feed for cattle, horses, and hogs I know it' Has 

no equal. There is no grain that will mak^ horse gain in flesh 
faster. For milch cows a person cannot estimate its value till 
he has tried it. It is especially valuable for young stock and 
calves and for hogs. I know that it is worth more per bushel 
than corn, and when I say more I mean that there is a great 
difference. In the spring of 1881 wo killed a hog that had been 
fatted wholly on cane seed. The meat was as hard and sweet 
as ever tasted. This hog was fed on nothing but c^iue seed and 
water, yet it took on flesh faster than any hog I ever fed.” 

The following is the substance of Dr. Ai Ikon’s report iv id 
before a recent meeting of the Highland and Agricultural 
Society : — 

“ 1 have to report I’egai'ding the progims of the work of the 
chemicfil department that the experiments at the society’s 
station have been successfully laid down. The crop this year 
is barley , succeeding turnips, and though there is a healthy 
braird to l>e seen, yet the long drought has to a conshlerable 
extent prevented tho manures from coming into operation. 
Crops to which only light manures are applied suffer most from 
drought, and it will be some weeks before the experiments at 
tho stations will be worthy of a visit. In addition to the 
general scheme wliich lias bedn followed from the beginning, 
the plots on the stations have in m^>st cases boon <]ivi led inlti 
two parts, to show tho different effects of nitrate of soda 
when applied with the seed and when applied some weeks 
later. A few odd plots liave been utilized to test tho efli<’.acy 
of some forms of manure which are now becoming important, 
and experiment is in progress at both stations to test tho ceffect 
of potash on the potato cro]j. The analysis of the turnip croji 
of last year is progressing, but owing to the large scale upon 
which it is bobig cajTietl out, and the greatly increased number 
J of tho plots under experiment, it will l>e montlis before it is 
completed. A large number of schedules have been sent out to 
farmera in various parts of the country, describing a simple 
method of testing the fertQity of the soil, and so enabling 
farmers to discover what mauurial ingredients their soils most 
require. Tt is a small e xj^fir iment applied to the turnip crop, 
costing almost no money and very little trouble, and is capable 
of yielding information which will enable those who try it to 
effect some economy in the manuring of their land. The silo at 
Portmore, whose construction was sanctioned by by tho society 
at its last meeting, has now been built. It is made of concrete, 
and has a capacity of about 170 cubic yards, and it is capable of 
accommodating about 100 tons of ensilage. Tho crop to be put 

i into it are of several kinds, vi,:., about 8 tons clover grass 
about 20 tons natural grass, cut from plantations and roadsides; 
about 12 tons of green oats, parily after lea and partly sown 
out ; about 30 tons of corn and pease, and about 30 tons 
of tales. These will all be cut and siloed at their greenest, and 
j kept daring the winter under a pressure of about 200 lbs. per 
I sijuare foot of surface. In addition to this silo, Mr. Mackenzie 
is constructing another of slightly larger dimeneious to store 
the produce of 12 acres of natural grass and 8 acres of clover 
grass, and also a silo on the hill farm consisting of a pit dug in 
the dry earth, and intended to hold about 10 tons of bog grass. 
The purpose of these experiments is Tiot only to test the 
suitability of silos for the preservation of fodder crops grown 
in this part of the country, but also to furnish iifformation 
regarding the value of fodder so preserved compared with that 
of the crops at the time of cutting, and with tlie same when 
made into hay. Intimation will be given of the time when the 
silos are to be filled, so that any members of the society who are 
interested in the experiment may have an opportunity of 
witnessing the operation.** 
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The followinfl: methocl of preserving eggs fi*esh is in use ii: 
America ; — I have been in the ogg trade for several years, 
and this is my method of preserving eggs. Take 12 pounds im- 
slaoked lime, 2 pounds salt, 2 ounces cream tartar* Slack 
the lime in a tub, and then add the other ingi'cdieata. 
Make the solution strong enough to bear up an egg. For 
family use ftD a ten or twelve gidlon jar with eggs, be sure 
there are no cracked ones, and then till in with the solutior 
and they will keep good and fresh a year.” 


Paktibs Riming to be posted iu sericulture «aasert that this 
State can annually produce $30,000,000 worth of raw silk. 
This is about twice the amount of gold yield, and it would 
seem that, as mining gives out, sericulture might be profitably 
entered upon . — Sacramento Bee, 

The quantity of Tea per acre in Dai’jeeling is probably 
fairly represented in the latest report of the Darjeeling Tea 
Company (Limited), The figures for five years ranged from 
3181b. per acre to 369, so that the average is about SriOlb. Now, 
if e.states between 3,000 and 6,000 feet altitude give 3501b. per 
acre in 2V north, there will be nothing wonderful in an average 
of 6001 bs. per acre at similar altitudes in Ceylon, but 20" nearer 
to the equator, and with the always more genial climate of an 
island. 

A HEALTHY condition of the Oana lian finances is reported. 
The I’evenue for the eleven mouths for the current fiscal year 
ending with May amounted to $32,330,103, and the expenditure 
to $24,109,920, leaving a flurpUis of over $8,000,000, or 
1, 600, OOO;,-— that is to say, a sum of 1/. for every throe in- 
habitants. 

A LARGELY attended conference of representatives of Muni- 
cipal bodies and Mining Boards was hold at Melbourne on tlie 
5th June 1883, to devise measures for the conservation of 
State forests. Several members of Parliament also attended. 
It was admitted on all hands that the management of the 
forests by the Government has been shameful, and that timber 
has been wasted in a wholesale manner witliout regard to 
future requirements. The o.'jnference consitlered that it w.'ts 
incumbent on local bodies aud others directly interested to 
obtain control of the forests within their respective boundaries, 
and decided that a deputation should wait ou the Minister of 
Lands to-monv)W to urge that the forests should l>e vested in 
Bofo'ds consisting of represeutMi ves of the Mining Boards and 
munfcip-'dlties within the respective districts, who should be 
empowered to impose such restrictions iis are necessary on the 
felling of timber, caiTy ore tlu^ work id planting and thinning 
wliore necessary, and generally undertake the management of 
such i*e8erves. It was also suggested that the forest be let by 
the Government for grazing purposes, and a portion of the 
pi'oceeds liiuidod to the proposed Boanls. 


Dn. Salmon, who has investigated the subject of chicken 
cholera for the Chicago Dej)ariment of Agriculture, its cause 
and prevention, gives the following ou the subject of disinfect- 
ing poultry houses in which the disease has appeared : 

For this disease a very cheap and most effecti ve disinfectant 
is a solution made by adding three pounds of sulphuric acid to 
forty gallons of water (or one-fourth pound sulpluiric achl to 
three and-a-half gallons of water), and mixing evenly by 
agitating or stirring. This may be applied to small surfimes 
with a small watering pot, or to larger grounds with n InvitcI 
mounted on wheels and airanged like a street sprinkler. In 
disinfecting poultry-houses the manure must be first tlioroughly 
scraped up md removed beyond the reach of the fowls ; a 
slight sprinkling is not sufficient, but the floors, roosts, and 
grounds must be thoroughly saturated with the solution so that 
no pai'tfcle of dust, however small, escapes being wet. It is 
imp<Jhsible to thoroughly disinfect if the manure is not removed 
from the roosting-places. Sulphuric acid is very cheap, costing 
at retail not more than twenty-five cents a pound, and at 
wholesale but five or six cents j the barrel of disinfecting 
solution can, therefore, be made for less than a dollar and 


should bo thoroughly applied. It must be remembered, 
that sulphuric acid ia a dangerous drug to ^laudlc, as When, 
undiluted it destroys <dothing and cauterizes ills flesh wherever 
it touches.” 


Tiik plague of rabbits from which our Au8ti‘alian colonics 
are suffering has led New South Wales to pass a new and more 
stringent Rabbit Act, the provisions of which do not err on 
the side of leniency. Honoeforfch, any person jwho shall have 
in his poHSCRsiou any live rabbit, or oven shall introduce into 
the colony from any other colony or place any rabbit scalpsS, is 
liable to forfeit aud for each offence a sum not exceeding 
.£100, or iu default of payment, bo liable to a term of imprison- 
ment not exceeding six mouths. Hitherto the rabbit has not 
been a terror to our American colonies, but according to the 
last mail from Canada, his increase in the Dominion is f>cc:i- 
sioning some alarm. The Natural History Society of Toronto 
has brought the matter before the Commissioner of Agi‘iciiltu re, 
aud demanded the extermination of the rabbits, which a few 
yeai*s ago were importe<l to Toronto from England. To do 
this effectively a of rpiestions has been sent out by the 
Government, asking for iiifoniiatiou ou the tmbject, at the same 
time giving a description of the rabbii of the country and tht' 
Englisli rabbit, which alone ii to l)e treated as veimiii, and 
exterminated accordingly. 

From a paper by P. H. Jacolwin the American Agricu/fifrist 
wc quote the following hints ; — 

An acre can produce $(>00 in jHiuJtry, and the capital requir- 
ed returned by the i>oultry iu a short time with profit. With 
a systematic method of clGaning and feeding, more profit, with 
less labor, can be derive»l from poultry on one acre of land 
than from the l>est regulated dairy under the soiling method. 
An acre, devoted exclusively to poultry, will return a greater 
profit, with less coat in labor, than ten acres of wheat or any 
cereal crop. The poorest aud lightest of sandy soils are more 
suitable for poultry than the best pastures, as they are freer 
from diHcase. That yards free from grass, and clean to every 
corner, are lietter th.an grass runs, has been demonstrated ; but 
shade of some kind should bo supplied. No ponltry-bouse 
cfiii be kej> t absolute* ly clean without .a board floor. In setting 
hens, the nests should be in warm, dry locations in cold 
weather, and in cool, moist places iu summer. In selecting for 
breeding purposes, plumage .and points of marking should give 
way to robust constitution, vigor, and activity. Feeding steep* 
d clover li.ay and linseed meal assist in the formation of tlie 
kvhitc of eggs, by supplying nitrogenous matter. The houses 
houltl be freely ventilated iu summer, .and warm iu winter. 
All soft food should be freshly mixed. Yellow-legged fowls 
;ell better than those with dark legs. All noii*sittera lay 
Hire while eggs. No male should run with over twelve lions — 
lo.ss number would be better. Eggs from two-year-ohl hens 
ire preferable for setting purposes. Kxerciso should be 
iiriiiahed by throwing a small quantity of com into a bundle 
jf loose straw or luiy, for fowls to scratch. Keep a good ilusL- 
•ath alway.s. Spatio up the ground as often as possible. 
Wlicn a rain is threatened, see to the young chicks. Early- 
hatcheii pullet^i are the winter layers. Keep no fowls for 
beauty, if profit is the object. Use puro-brod males always. 
Large males bred on small hens produce legginesa in chicks, 
but small males on large hens produce closer bodies and 
ihorter legs. Never use a male with his own offspring. It is 
a saving of time to Jet a hen sit, in preference to breaking her, 

liens lay but few eggs when depi-iVod of sitting, and go Jit 
i in a week or two. Breed your own fowls, aud never bvino 
liein to your yards from other places. Hens lay as well when 
ot in company with male.s as when with them, and such eggs 
<eep fresh longer. Young chicks, when feathering, undergo 
joverc natural drain on the system, therefore never omit a 
neal. Use only the freshest eggs under Hitting hens. Hot 
white-wash^ containing carbolic acid, libenilly applied, will 
kill or keep off vermin. Tlie rough scales on fowls’ legs are 
easily removed by a mixture of lard aud sulphur, or coal oil. 
Finally, be as attentive to fowls as to holies, cattle, hogs or 
shfep, and be iu your yard from morning until nigUt. 
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W. I, ChaubbuLaik, Secretary of the Ohio State Board of 
Agriculture, and one of the moat reliable and intelligent 
oflicialB iu that Htie in the country, publiahee on the baaia of 
tifticial telegrame received June 7tli, the following table, ahow- 
iiig perceutagea of tlic condition of wheat at that date, com- 
3iared wii^h dune I, 18B2, together with the yield in 1882 and 
probable jiold in 1683, in the twelve principal wheat-growing 
Htatee of tlic TTuion, which last year produced nearly four-fiftha 
of the entire wheat grown in the country. 

Tt i» HH foUowa ; 


Statbr. 

Per 
cent, 
June 1. 

Ohio ... 

.52 

Indiana 

66 

Iowa .. 

86 

Kansas 

71 

Minnesota 

88 

Illinois 

1 32 

Kentucky (about) 

I 60 

Michigan 

C7 

California 

1 88 

Wisconsin ... ... i 

86 

Tennessee ... ... 

! 82 

Nebraska (spring) ... | 

1 IH 

Total ... . . j 

... 


Bushels 

Probable 

in 

bushels iu 

1882. 

1883. 

i - ^ 



45.454.000 , 
! 45,402,000 1 
j 25,487,000 ! 
I 33,248.000 

I 37,031.000 I 
I 52,603,000 i 
I 17,250,000 

33.316.000 ' 

34.547.000 

20.115.000 
8,671,000 


867,086.000 


30.005.000 

21.919.000 

23.680.000 

32.760.000 
16,000,000 

8.417.000 

22.321.000 
30,000,000 

17.224.000 

8.971.000 

16.399.000 


250,068,000 


He Bays : ‘‘ Thift gives a probable shortage of nearly 
117,000,000 bushela in these twelve states, and makes it pro- 
bable tlvat the crop of 1883 will bo oven smaller than that of 
1881 ; at least in proportion to acreage and population ; and 
this will leave less surplus above ‘ seed and bread ' for export.” 


AGIIIOULTURAL AND HORTICULTURAL SOcnETY 
OF INDIA. 


Tli( u8%u%l Monthly Meeliuy wan held on Wednendayf the ^Otlt 
June 1S83, 


W. H, CofiSWBrx, Esq., President, in the chab\ 

T he proceedings of the last mooting hold on the 19th April were 
confirmed. 

The following gentlemen wore elected Ordinary Members : — 

H. J. Haynes, Eaq., Manager, Jatooke Goi’den, Meleng Estate, 
Assam. 

R, B. Yates, Esq., Deputy Conservator and Harbour Mostor 
Caiuutta. 

A, Campbell, Esq., Assistant Conservator of Forests, Gornkh- 


pore. 

Dr. J. Miillano, Civil Surgeon, Dhubri, 

Manager, Moonoe Tea Estate, Darjeeling. 

Captain J. G. Morris, Cantonment Magistrate, Snugor, C.P. 

W. L. Thomas, Esq., Merchant, Calcutta. 

The names of the following gentlemen were submitted as desirous 
of joining the Society 

(t. K. Manisty, Esq., C.S., Magistrate, Cuttack, — proposed by 
tlje President, sooonaoil by Mr. J, K, MacLachlan. 

Edward Bigge, Esq., Mercbout, Calcutta, — proposed by W. Tl. 
Cogswell, Esq., secon^led by Mr. II. Blechynden. 

mboo Ishar Prosad Gorga, of Molsadal palace, — proposed by 
Raja Buttyanundo Qhosal, Bahadoor, seconded by Baboo Jaikissen 
Mookerjee. 

K. W. Road, Esq., Manager, Latakoojan Garden, Assam, — 
proposed by Mr. K. Blechynden, seconded by Mr, J. E. 
SlacLachlan. 

Baboo Si^olohand Nahar, Azimgunge,— proposed by Babco 
JaikiBson Mookerjee, seconded by Raja Buttyanuudo Ghoaal, 
Bahadoor. 

Edward J. t^wder, Esq., Private Secretary to the Nawab Vikar- 
ul Umra, Hyderabad, Deccan, — proposed by Mr. G, L. Komp, 
seconded by the President. 

J, D. Maxwell, Eaq,, Merchant, Calcutta,— proposed by W. H, 
Cogswell, Esq., seconded 1^ G. L. Kemp, E^q. 

C. A. Samuells, Bsq^., C.8., Magistrate, Bancoora, — proposed by 
Baboo Pertab Narain Singh, seconded by Raja Suttyaunndo Ghosaf, 
Bahadoor. 

W. Bleeck, Esq., Imperial German Consul, Calcutta, — proposed 
by W. H. Cogswell, Esq., .seconded by K. Delius, Esq. 

R. Doey Spodding, Esq., C. S., Collector, Moi't»dai)a<l, N,-W.P., 
— proposed by Raja Suttyauundo Ghoaal, Bahadoor, seconded by 
Baboo Jalkissen Mookenee. 

The Nawab Vikar-ul*Umra, Hyderabad, Deccan, — proposed by 
Dr. King, seconded by the President. 

C. A. Soppittf ^Q.i Assistant Superintendent of Police, 
Catihar, — nroposed by W, Aitchison, Esq., seconded by Baboo 
Jnikisaen Mookerjee, 

R. Blech^mden, Esq., Jr., Calonttii,i^ proposed by Mr. 11. 
Blechynden, seconded by Mr. J. E. MacLachlan. 

jRe~joifird — A. L, Keith Murray, Esq*, Managoi'i Borpauee Tea 
Estate, Nowgong^, Asiatn. * 

Chas. L, Ambler, Esq., Mpngbyr^ 


CoNTflWUtlONS, 

A aeleetto of leads from Trioidad, West Indies. Bresonted by 
Dr. J. B. Memstes. 

A quantity ot Mahogany seed. From Baboo FnMOtioooomar 
Banerjee. 

A j^aoket of Broussonetia papyHfera {paper mulberry). From 
Dr. King, 

A large q^ttty of acollmaHaed maise seed. From the 
Maharaja of Dttrbhunga. 

A bottle of green sorrel seed. From Mr. J. StaUcartt. 

A wardian case of plants from Mr. B. Koek, of Singapore. (The 
Secretory was direct^ to send a suitable selection of plants in the 
return case. ) ^ i 

A large number of Mahogany seeds from Trlnldii^. No advice 
had yet been received regarding these seeds, but they were sown 
immeiliately on receipt, Mahogany seeds being so extremely liable 
to deterioration. 

The annual report of administration of the Customs Department 
in Bengal. From J. Scoboll Armstrong, Es»|., C.8., Collector of 
Customs. 

Two copies of the Implement and Maciiinery Review. From 
the Publisher, fl, Weatoott, 28, Budg<»«row, London. 

The Manual of Agriculture for Indio, by Lieut. F. Pogson. By 
the author. 

Department of Agriculture Report for the year 1880. Presented 
by the Smithsonian lustitntion. 

Proco4^diiig« of the Boatou Society of Natural History, port of 
Vol. X K, and 3 parts of Vol. XXL Prom tho Sinitneouion 
lustitatiou. 

The Indian Forester, No. 5, Yol. IX. Prom the Editor. 

Journal of the Asiatic Society of Bengal, Port 1, No. I of 1883, 
Vol. till, and Proceedings for Fobruaiy and March. From the 
Society. 

Systematic Consiis of Austral tan Plants, Part 1, Vasculares, 
by Baron Ferdinand von Mueller K.C., M.G., M.D., &c. &c. 
From the author. 

The Tropical Agriculturist for April and May, (two copies 
each). From the Editor. 

Memoirs of the Boston Society of Natural History, Vol. Ill, 
Nos. 4 and 5. From the Society. 

Report of the AHporo Reformatory School for the year 1882. 
From the Buporintoiufont. 

Report of the Calcutta Court of Bnmll Causes for the year 1882. 

Proceedings of the Agri -Horticultural Jlocloty of Bijuour. From 
the Seorotaiy. 

Proceedings of the Agri -Horticultural Society of Madras- 
Annual Meeting and Ordinary Committee Meeting. From the 
Secretary. 

The Secretary was directed to acknowledge all the above contri- 
butions, and tender the thanks of the Society to the donors. 

COMMUNICATJONS. 

Letters, enquiries, and communloatlons on various subjects wore 
read. 

From Mr. J. Horne, of the Botanical Gardens, Mauritius, to say 
a wardian case of seloctod sugar-cauo including Desiderata, 
would shortly be sent. 

Major D. G. Pitcher, of the Agricultural Department, N.-W.P., 
foramauudof Carolina paddy socvl. (To bo supplied on arrival 
from Amoiica. ) 

Mr. E. H. Boileau, Forest Department, Masulipatam, asking for 
seed of the Rain-Tree (PUhleolvhiiin^ Saman). Application com- 
plied with. 

Chat. P. W. Martin, Esq., Tezpore, Assam, promising a further 
supply of cane seed from the Dutila Hills, 

U. Oasperz, Esq., Sub-Divisional Officer, Sasseram, enquiring if 
the Society can procure seed potatoes for experhnental planting 
in certain Govemmeut Mehals. (A reply iu the affirmative was 
sent to Mr. C!Jasnerz, who was asked to make an application when 
the season for planting potatoes approaches.) 

In connection with this subject, Babuo Jaikissen Mookerjee 
promised a supply of potatoe seed, a very favorable report having 
been made on samples submitted by him at one of the Society’s 
meetings. 

A letter from J. Binning and Co., enquiring for details of 
working of the Mexican Aloe Fibre Machine, alluded to in the 
Proceedings of the 2l8t March lost. All the trials up to date not 
having proved satisfactory, a report is withheld pending further 
trial. 

Mookoah Silk. 

The following lettoiTi on this subject were read 

J, W, lloldtrnesn, Simla, S5th April IS8S . — lain directed 
to forward a copy of a fetter from the Political Agent at Bagbda<l, 
and its accoinpauiment, together with the sample of the fibre 
therein alluded to, and to say that this Department would bo glad 
to be favoured with any information available that would lead to 
the ideutifiuaton of the plant which yields tlie fibre iu question. 

ir. Tn'eedie, Esq., Bagdad, 30th Janna\*y I enclose copy, 

with English translation, of a letter in Turkish, just addrossea 
to me by his Excellency Miiiiaintn.id Hidayat, thcMushlr Pasha, 
or Commander-iu-Chiei of thifi W i!oy At ; asking for a supply. of a 
seed which, as far as can bo made out, is that of the fibre from 
which, in India, the fabric known as Mugra silk is mode. 

Prom his Excellency Muhammad Hidayat Pasha, to H.B. M^s 
Officiating Consul-General, Baghdad, dated Baghad, 29th Jauttary 
1883. 

* * ♦ ♦ * 

*' is undentood that a fibre called in this country 

Shaari, believed to be a epeoles of flax which U much used in 
embroideriag^.ls |irqdnoe.d abtmdmiriy in Indian . . 

** My idea is tliiat the rich soil of this Wiloyat would surely 
produce the article in quesiton if the seed were (ntroduoed» which 
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would be the rendering of a eervioc only to bo e^^peetod from the 
inter^ you show is mettera of public benefit : end if yon will 
permit me in Ijgking thle opportunity of erpreselng my friendehip 
idid regerd. to aek yon to epply to the Government of India for a 
•upply of the eeed bx queetion, I shall esteem It a favor.** 

The following report was furnished by the President 

It if a difficult thing at all time to form any thing like a reliable 
opinion on such a very small sample of fibre as liie one now referred 
to, and to be able to state with any degree of accuracy what it 
really is, or to identify the plant from which the fibre has been 

prOQHOOQe 

My first impression was that it might be the Sanseviera 
Zeylanoa) the moorva fibre Sons murva or Beug. Moorga and 
Moorgavee, ciMoribed by Sir Wm» Jones in his Asituic ReMcarche^y 
the (eaves of which plant I send bore with. The same fibre is 
referred to by Dr, Roxburgh, Dr. Forbes Royle, and others in 
their several works on Indian Fibrous Plants, as used for ropes, 
lines, bow strinfipi and producing a soft fine fibre, resembling silk, 
and capable of being spun and manufactured into cloth. 

On comparing the sample, however, with the Moorgah or 
Moonga S^ebaram, Munga SUk Fibre, some specimens of which 
from Assam are in the Society’s Museum, presented 42 years ago, 
aud with a sample kindly placed at the l^oioty’s disposal by Dr. 
McCann, Officiating Secretary of the hloonomio Museum, they 
correspond so exactly with the above-named Persian sample that 
I think they are identical . Dr. McCann also drew reference to 
Balfour’s BncyclopoDdia, in which work thU silk fibre is spoken 
of as having been mixed with cotton aud manufactured into a 
fabric at Dacca, which was largely exported to Jeddah and 
Bussorah, and it may be to this that his Excellency Muhamed 
Hidayat Pasha refers in his letter to the Political Agent at 
Baghdad. 

W. H. Cogswell. 

The Deputy Secretary intimated that an aoknowledjpient of the 
above report had been received from Mr. Holderness, Ofig. Under- 
secretary to the Government of India, who had mentioned that 
specimens of the fibre are being procured from the places 
mentioned In Mr. Cogswell’s note. 

A New Tea Insect. 

Messrs. Begg, Dunlop and Co. >VTitc 
In continuation of previous correspondence, wc have now the 
pleasure to hand you per he..rer a tin, containing a numW of the 
insects received from the Lung Ling estate, the manager of which 
wrote us as follows ; — 

“ * I am packing up for despatch to you a largo quantity of the 
new tea insects in two of their different states. I cannot obtain 
the moth. I hardly think it is time for it yet.' ” 

The insects were forwarded to Dr. Anderson, of the Indian 
Museum, who had kindly consented to observe their hahits, and 
who had procured a supply of foo<l suitable for them from Dr. 
King ; any further communication received on tlie subject will be 
pubiishod in due course. 

The attention of the members present was drawn to some voiy 
large specimens of tea leaf from the Dooars forwarded by Mr.F. F, 
Wyman, editor of the Tm Otmette, In reply to an enquiry as to 
whether the bushes from which the speoimen had been taken were 
treated In any special manner, Mr. Wyman forwarded the 
subjoined communication from his correspondeut ; — 

1 send you speoimous of tea leaves of this season's growth from 
the Western Dooars. Several you wdll see are exceptionally large 
for the hi’st three leaved and the bud, and will give great weight 
of tea. 

“ Bagracote-y IWi May 188V-"^*<^ur favour of the 8th instant 
to hand, I am glad to hoar have received the tea loaves aud 
shoots sMely. The leaves and shoots ropresout the average of the 
major portion of this garden. 

“ A portion of the tea is eight, rising nine years, and a portion 
seven, nsiug eight years. Wc have several other blocks just as 
good, and few blocks of pure indigenous and extra good hybrid 
inuvh heifer. As the latter are, however, young buslics, and at the 
further end of the garden I did not pluck any samples from 
them. I could, I think, send you loaves nine and ten inches long. 
As the bushes, though young, arc very tine for their ago, no part 
of this garden has ever been manured, nor have any of the blocks 
received any special treatment. The growth in the Dooars is 
really most astonishing, I have never scon such rapid growth in 
Assam.” 

Mr. Wyman also forwarded some leaves for identification. 

** I send you also some leaves of a plant very much like those of 
the tea plant, for which they arc often mistaken.” 

Dr. King kindly identified the leaves as those of the Kurya 
^Herrata which, he remarks, has frequently been mistaken for tea. 
The Deputy Secretary mentioned that he had some years ago seen 
some “ tea'* made from the loaf in question w'hich had oil the ap- 
pearance of the genuine article. 

Rhea, or China Grass Seed. 

A letter from Mr. Blecck, Imperial German Consul, was read— 

I ^vo been requested to procure some pounds of good sound 
seed of the Rameh (nettle) plant. 

“ Several Axtioultural Societies in Germany have vainly tried 
to procure good healthy plants from seed obtained from Fratico, 
and ^ now desirous to make an experiment with the real Indian 

“ I therefore venture to ask whether you will be kind enough to 
procure the said seed for me, or If this bo impossible, would you 
please inform me where it can be got ?” 

The Secretary mentioned that the seed was difficult to procure, 
os it is seldom preserved owing to the foot of the plant being 
much more easily and readily propagated from onttings and divi* 
lions of rootSi iM tiiat ho was informed by the Suporintendont 


of the Government Botanical Gardens, Sabaranpore, that it did not 
seed there at all, the plant being of one sex, though ho bad once 
raised Rhea from seed procured from Java. Efforts are being 
made to obtain the seed to meet this and other simUor applications. 

Wheat and Cotton. 

Samples of these were sent by the Superintendent, Agri-IIorti- 
cultural Society’s Garden, Lahore, on wmch the following report 
was given 

“ This sample of Knppas, that is, with, tho seed left in 

uncleaned, is most beautiful, tho staple is soft, silky, long, strong, 
and of a clean, white color. It would soil most readily in tho 
Home markets if tho seed was soparated from the fibre, and would 
realise high prices, as oonq^area with the American cottons, It 
would have to be sent to Europe, for the quality is far too good 
for the local mills In India, w'hoao spinnings are almost entirely 
on low counts of yam, It would bo interesting to see a sample of 
this cotton after the seed had been separated from It. 

“ The samples marked C 1, 2, and 3 are not sufficiently 

marked in character to separate, so must be taken as a whole, 
They would rank with Allyghur wheat worth about Rs. 2*14 a 
maund. The grain is good, bold, and plump, but not so good in 
color as Meerut wheat, the latter being whitish, whilst the former 
is yellow, and worth about Rs. 2-15. Tho samples marked 
L G 1 2, 3, like the former are not sufficicutly marked in character 
to separate, so I treat thorn as one sample. The wheat is damaged 
and spotted, with much grain discolored, and would not sell for 
shipment hence in consequence, but would bo bought only by the 
local retail dealers. It is worth about Us. 2*8 a maund. 

‘ W. n. COGSWEU-..” 

Garden . 

There is nothing very particular to record under this head ; 
steady prom'oss has been made with tho work indicated as more 
urgent by the Garden Committee. Tho remains of a shed near tim 
dwelling-house has been removed, roads rolled and weeded. 1’ho 
gaps in the wall have been rebuilt, and levelling tho lawn taken 
tn nand. The propagator, whose appointment was confirmed at 
the last meeting, has been doing good and satisfactory work, and 
has now a large stock of roses which should bo ready for distri- 
bution at the usual time at the end of tho rains. 

Tho new sorts of Achimenios got out lost year arc looking strong 
and healthy. The attention of members is drawn to tho largo 
stock of mahogany plants now in hand, upwards of 1,000 being 
ready for immediate distribution. There are also a largo number, 
about 1,000 seedlingti, of Arabian coffee available, some young 
Indian rubber plants, a few teak, divi-divi, and a large stock of 
fruit grafts, mangos, lichee, and peach, ifr, A potting^ slietl for 
use dunng the rains is in course oi erection from materials, most 
of which arc available in the Garden, «o the expense will be 
trifling. Since tho last Meeting tho garden has been visited by 
a severe storm which snapped off some twenty foot from tho top 
of the fine young Lucaplytus tree south of the Lawn, and uprooted 
one or two other trees, but no great damage has been dune, 
Tliere have not been many cash sales as usual during tho hot, dry 
season. Thu new orchid-Jioijse is well filled with plants, and a large 
quantity of finely screened ashes were obtained and laid down, 
giving a firm, dry, and pleasant flooring. An experimental sowing 
of early Amber Sugarcane (tho sood of which was presented l^y 
Captain Pogson, and noticed at tho lost meeting) voBulted in a 
failure, only a few seeds having germinated. A g»cat quantity of 
brick rubbish has been collected from various parts of tne ganlen, 
as it rendered digging, &c., difiicult,and was very unsightly. 
Ari*augomentB are being made to sell this as road metal, the 
proceeds to be used to buy ** kunkor” for tho garden roads ; this 
will be cheaper than making it into material on the garden, 

Kjcb-IIdskino Machine. 

In the rroceedings of tho 27th September J 882, the foUowjiig 
allusion was made to a Rico-HuskingMacIunc, — 

A model as used in tho West Indies by tho Chinese has boon 
jonstructod by tho order of Mr. W. H. Cogswell from a rougli 
sketch kindly furnished by Mr. H. A. Firth, and it has boon 
determined to give the same a practical trial shortly, with a full 
report thereon, so that its ' scfuluess may be generally made 
known.” 

The model is apparently of the full size and stands 2 ft. 9 in, 
high ; it consists of an upright shaft or column of hard wood, tho 
upper face of which is cut into deep grooves radiating from tho 
centre where a strong pin is fixed ; tlie grooves arc quarter of an 
iuo^ in breatith and onc-oighth in depth ; a heavy disc of hard 
wood similarly grooved and of tho same diamatcr is made to 
revolve rapidly, tho central pin being tho axis ; paddy is pounvl 
luto a receptacle on the top of the revolving disc, and falls out in 
the form of Hco and husk into a circular trap affixed to tho shaft. 
Grain is thou separated from the chaff, either with a winnowing 
machine, or by the very effectual native band process. In making 
such a maohlno for use In India tho upright shaft micht be 
dispensed with and a heavy block of wood substituted, so tiiat the 
top of the revolving disc would be within roach of the manipulator 
when seated in the only position a native of India seems ablo to 
work in. This would also roduce tho price somewhat, us tho tray, 
too, could thus be dispensed with, ana the rice would Ikj allow^cd 
to fall directly on the floor. In whichever way it may bo made, 
the machine is so simple that any common village carpenter could 
make one at a very trifling cost. 

Tho result of the trial against the dheki and up<^untry 
** ukhli** is given below. It may be proper to note here that tho 
dheki has one advantage over the rice-husker, that the rice, 
a^er being husked and winnowed, can be repounded, and tho 
brown marks which will always bo found on Tioo thus roTno^'cd ; 
this prooois whitens the grain and biightons it considerably, 
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making a differeno* of «omo three or four soers in the mpoe in the 
marketable value. It i«» however, to be remarked that should 
this be considered necessary, the rice can be put under the dheki 
after being busked in the machine, at a great saving of time and 
cost. It need scarcely bo said that the whitening prooesa involves 
a loss In weight. 

The machine has a marked a^l vantage over the primitive native 
methods when ** arooah *' or unboiled paddjy is dealt with, as the 
didferotioe in breakage, as noted below, is then very appreciable, 
and when it is resiomberod that a groat number of up-conotry 
natives object to “usna” rioc (made from boiled paddy )it8 advantage 
over the dheki and ukhli in this one respect alone should makelt 
sought after, leaving out of consideration its other advautages 
whioh a glance at the table given l>elow will show. It is of course 
for consumers to decide whicli rice they prefer, but arooah (unboiled 
paddy) rice would seem a somewhat more cleanly article than 
usna (boiled paddy) rice boiled with water, to the (juallW of which 
the majority of consumers are as a rule profoundly indifferent. 

RKBDLTa or Tiuals. 


Boiled Padd^, " Usna.*’ 










d 

i 

d 






a 

*1 

1 





No. of 

3 

H 

3 

Husk. 

S 




era. 

Scers. 

Seers. 

Cht. 

Rico Busker 

1 

17 

5 

3-12 

M 

*3 

** Dheki'’ 


38 

5 

3-10 

1-2 

4 

“ Ukhli” 


22 

5 

3-8 

1 

1-2 

1 


Unboiled Paddy, 

“ Arooah.” 

Rice Busker 


17 

5 

3-10 

1-3^ 

24 

“Dheki” 

o 

24 

5 

3-6 

1-5 

5 

“Ukhli” 

2 

25 

5 

3-10 

12 

4 


3 

d 

V 

.1 


183 

811 

811 


93J 
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In the above table the column ** broken ” includes all rice bow* 
ever slightly broken or even chipped, hence the very high porcent- 
agc. 
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AGRICULTURAL EXPERIMENTS CONDUCTED BY 
PUNDIT A.IUDHIA PRASHAD. 


From PoNDiT Ajcidhia Paashad, Illaquahdur, Imlalporo, and 
Shahjahanpore,— To \V. C. Benett, Ksi]., Pireetor, Department 
of Agriculture and Oommorce, N. W, P, and Ouclh, Cuwnpore,— 
dated ludalpore, the 15th of Juno 1883. 

Sir,— 1. In forwarding to you a report of the agricultural opra- 
tions carried on by mo during tiie year 1882 and 1883, 1 shall not 
trouble you with a miuutc account of the procedure whioh is 
pretty much the same from year to year, but I shall confine 
myself only to such particulars as are, owing cither to their novelty 
or lmpoi*tance, specially deserviug of interest and attention. 

2. About tlie khat^f crops therefore I have not to notice much, 
saving that 1 tried a peculiar sort of wd called mrcUiea^ in heids 
that had rooeivod deep ploughing. The resulting outturn was 
exceedingly good, and the urd produced carried the first prixo at 
the Golagokum exhibition. 

3. My umwy, too, this year was of [an unusually superior sort, 
and on samples thereof the first prose at the aforesaid exhibition 
was awarded. 

4. In my report last year I gave a table showing that 
the outturn yielded by the MozuiTerpore soft white wheat was 
better than that given by the other kinds so\vn hero. Kmboldcned 
by this feature of the experiment 1 tried the soft white variety , 
vci’y extensively In the season under report, sowing it over 93 
beeghas in all my hvo farms. 1'Jic outturn fully supports the con- 
elusions 1 had previously arrived at. An exceedingly satisfactory 
result of this extenrive experiment is, that tiie zemindars of the 
neighbouring villages and the asameoa generally have come to 
understand that the cultivation of the hoR white wheat is more 
remunerative than that of the ordinary kinds. Accordingly I 
have been requested by many people to snpply them with seM, and 

I doubt not but next year 1 will mid the cultivation of this variety 
more extensive and general. 

5. I am also now in » position to state my opinion as to the 
utility of picking the seed before sowing it. All the soft white 
wheat seed that was sown at Indolpore (Farm No. 1,) lost year was 
carefully cleaned and picked before it was taken to the ftcld. The 
helds sown with the seed so treated, beat the other fields sown 
with the some sort of wheat without the special treatmenti In 


tliose sown with the picked seed the nroduco was fully double that 
^v6D by the delds In which the ordinary fttatha wheat was sown 
Not (mlv was the outturn larger in quantity but it was also better 
In quality. The grain produced by the picked seed is larger, 
whiter, and better flavored than that nroduoed by the ordinary 
method of sowing. So far as this experiment goes, I can confidently 
state that picking and cleaning the seed before sowing is one cd 
the esaeiitials tlmt result in the production of large outturns of 
extra superior cniality. 

Seed applied by ihe DepnHment qf AyHovMure and Commerce. 

6. Oape Oal8 . — I tried the five seers of Cape oat seed that was 
supplied by your department. The produce equals that of the 
country barley, but the grain prodnoed is Inferior. It fs also with 
the greatest difficulty possible to grind the oats by '^i&e ordinarv 
flour mills {chakkees) aud hence it would not do to cultivate thU 
variety as a food crop. No doubt it would be veiy good as fodder, 
but then fodder artinoially cultivated is not a desideratum in these 
parts, because the jungle and plains bordering upon the villages 
are full of the most luxuriant grass whioh supplies the cattle all 
the year round with food. It is my opinion therefore that the 
cultivation of these oats can never be nniversally adopted here. 

7. Guiitea Grass — I tried it in the valley of the nvor Goomtee 
as proposed last year. The shoots came up very well, were 
healthy and promising, but the sudden overflow of the river sub- 
merged and killed them. I cannot therefore ooufideutly state 
whether the grass will succeed here. I will nevortholoss try once 
with the proper prooautionR, and hope to bo able to give my opinion 
about it after the next trial. 

8. Maizes , American maizes I received five varieties from 
your dojmrtmcnt in 1881, I tried thorn year after year as kharee^f 
crops. 1 did not, I am sorry to say, succeed at all in the experi- 
moiits. Few cobs over came to maturity, and those that did, bore 
very inferior and dogonorated grain. I however persisted in sowing 
tlie deteriorated grain simply to save a little seed. In those re- 
peated trials of mine the seeds of the different varieties got mixed, 
and I ultimately found that on ^thering the cobs, some wore pro- 
duced that differed from the original seed in shape, color, &c. 
While tiying to account for the appearance of these now varieties, 
it suddenly struck mo that iwrliapa when flowering the plants of 
different varieties had fertilised oacl» other and had thus produced 
new hybrids. Meanwhile at the beginning of the season under 
report your department sent me two varieties of American maizes, 
namely, white flint corn and yellow Canada com, for trial as 
winter crops, I suddenly thought of tiying my own deteriorated 
seed along with the new one as a winter crop, aud washing at the 
same time to tost the fertilisation theory that I had previously 
arrived at, I followed a peculiar plan in the cultivation. I sowed 
the seed obtained from your department in long linos, and on cither 
side of those lines I sowed my own deteriorated seed. Owing to 
the proximity of the different varieties one to another, I thought 
that fertilisation would be helped a ^reat deal, and when the pla««tB 
flowered, I shook them in all directions. The result was that 
when the crop ripened and the cobs were gathered, many new 
varieties wore found ; some of these possessed exceedingly beautiful 
aud cliaracteristic colors. The experimeut on the whole was a 
thorough success, the grain produced being superior to the origi- 
nal seed sent to the Oolagokuru exhibition, aud all the gentlemen 
that saw them there were surprised at the largeness of the grain. 

I intend next year to sow each cob that exhibits a peculiarity in 
shape or color separately by itself, and will then report the result 
of the trial. 

9. SHonr-c(m’~~\ reported lost year the new system that I had 
adopted in dealing with tenants, namely, that of purchasing cane 
from them, and crushing it for my8oi<- instead of buying ready 
pressed juice. The success that I hod last year induced me to 
extend operations in the season under report, and I accordingly 
started two rab factories. One as usual worked at Indalpore, 

the second was opened at Janiiri, a village of mine near Tilhor. 
The system of selling cone is gradually getting into favor with the 
asannecs ; they are, as is well known, averse to innovation and are 
very chary of adopting things unless they are thoroughly satisfied 
of the profit likely to result. Gradually they are learning to ap- 
preciate the system of soiling cane. 

10. Kepeated experience in cane cultivation has taugh t me a 
thing which would benefit those that try sugav-cano. The plant is 
propagated by cuttings whioh are of two sorts— Isfc, Khuudwan, 
and 2ud, Agvahea, The first is obtained by taking the clean cane, 
and chopping it up into portions about a foot long. These bits are 
placed ill the field and give otf-simota. On the second system the 
whole Of the cane is not utilised for outtlugs, but the crown top 
alone is taken, and that Is placed a few inches below the soil in 
the prepared field. Now although both these systems are follow- 
ed, my experience causes me to prefer the second sort of cutting, 
as because it is tender, it gerraimites very soon and also gives off 
a very laigc number of shoots. On the other hand the Khuudwan 
sort arc very tougli, aud as they are full of sweet juice, are in gt-eat 
danger of attack from wJiit© ants. It is therefore advisable to use 
the Agvahea or crown top cuttings as fai’ as possible and to avoid 
using the Kiiundwan ones. 

n. I must also In this connection note the fact that deep 
ploughing does enormous good to sugarcane as well at to other 
crops in general, I stated this fact in my reports of past years, 
but I now do so again as year after year my belief in emos^ 
gains greater strength. One good feature and a rather impoi*t^ 
one is that sugar-cane grown on deeply ploughed land withstands 
drought more than that grown on lauas tiiat are not deeply plough- 
ed. Besides, all this deep ploughing does not only give greaW 
outturns, but permanently improves the land* A ramarlube in- 
stance of this result of deep ploughing is seen in one of my villages 
called Hetiuanagra. During the past years owing to a variety of 
causes the asamees gave up cultivating a large area of land in 
that village and this pat mo to great loss. 1 some years ago 
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open^'d a form there and ouUivatod almost all of this land (or my- 
»Sf. I used the Improved ploughs and thus all the fields in time be- 
gan to yield good crops. The ammecs now think the fields to be 
very good, ana want them hack; they arc even willing to pay larger 
rent. All thU Improvement in the laud 1 can only attrloute to 
deep ploughing ana the introduction of flystomatic tanning, 

Proofs of malviff Su^av from AVv. 

12. I stated the hd process of making rah last yonrj and I 
would now like to give a snort description of the method hy 
which rah Is made mto sugar. The process is divided into 2 parts. 
The Kursees or clay pots full of the rub are taken to the Khundsar, 
and two or more workmen take charge of them. 'I’Uero is on ob- 
long strucffftle \yith walls about a yard high called channee the 
interior of which is lined with a blanket, before which 
the workmen stand. Each of them lays hold of one pot, lifts I 
it up, and places it on the wall of the chamet ami then by means 
of the thick handle of a little Khurpn' knocks off the upper halt of 
the pot. Then by means of the fiat Khurpee he scrapes and throws 
the rab mto the ohanutd. This operation is conducted until it is 
thought that an amount of rab sulficiout for the day’s work has 
been thrown into the cAamn!/*. Through the blanket which lines 
the Interior of the structure, a part of tlio molasses of the rab filters 
and passes by a drain into the hole intoudud to roeeivo it, re- 
presented at the left of the figure. Each w^orkman is then pro- 
vided with 12 bags made of coarse blanket stuff into which ho fills 
the rab from the chann>‘o and ties tlie mouth with bits of rope. 
Those he airanges in a vertical pile on a structure known os the 
Khurea in the drawing, and then plaeo.s a heavy cylindrical 
block of mud ou tlio top of all. Straight rods of bamboo (about 
li Inch tliick aud 1 yaid in length) are attached to the pile of bags 
to keep it steady, and then the workman mounts on to the top of 
the pile supporting himself ou a cross beam represented in the 
figure, and shakes the pile backwards aud forwards and pressing 
With ail his might on to it. Owing to this pressure the molasses 
flow out of the b,ag8 aud fall to the bottom of the Khurea whence 
by a drain they pass Into the mmd^ u pit well plastered with mu<l 
and bknm which is constructed near at hand to receive them. If 
the rab is tolerably good, it is thus manipulated for about six hours, 
after which the bags are removed from the Khurea, opened, 
shaken about, and re-arranged in tht' self-saino way. Tiie pre.ssiug 
again commences and is.carricd on till the evening when the pile 
Is left, for the niglit lu the moruiug tlio bags are opened 
and the rah with whiclrthcy w'cre originally filled is by this time 
converted into put nr. 

The second part of tlie process then comes into play. In a small 
room, an oblong euciosure is made by means of tluiteliiug straw 
tatkrK, Bricks are arranged on the floor of tins enclobure and then 
U thick covering of reeds {Hika.s ) is laift on thorn. A elutij cal led 
pulUa is thou spread o\er the whole, and then the b/hinr/m, as it i.s 
termctl, Is ready to receive the putie<‘. The Ihanrhm is filKd willi 
puirtte and its upper auifaco is smoothed. A thick Ia>cr of 
{Ahvar) river weeds, is tlieii spread on the top, and this isullouod to 
remain for a few days. Tho .v/jra/' is then removed aud to n certTm 
depth— an inch or so, the inittrc is luuiid to have tnnietl perfei'tl} 
white. This portion is scraped off I>y mejin.i of iion rnKtriiiiniitM I 
called kurchiilu.'i. To tho nmvly exposed surface another coveiiiig j 
of moar is upjjlled aud from dny to day the application of the weeds 
and the aerapiag arc eariied on alternutidy. 'j'his .scraped sugar 
termed is spread ou a piece oi coarse can vns {jhila) uliich 

ia placed in some place e.xpused to tiie snii, and a few laborers 
trvad over it and rnlt it with thoir led. Tliis oporation dries the 
sugar and makes it white, and tlius is formed wliut is teruod kli'iict 
In this form tho sugar infiuulacturcr .sells his produce. Wiieii re- 
cmired for use, this /cfiamJ ifJ mmle intu sjoup whieh is boiled and 
trifled by the addition of milk and j/A/e, and is then allowed to 
thiokou, care being taken to prevent evystallisution ]»y nibliiiigand 
beating It with wooden instruments, shaped like thick spades. It 
then gets tho name of ebir/i or hunt. 

13. There arc a few bye-products that need notice. After the 
jAidnar la scraped off tho hluiHclin , the surface of tho latter is eaiv 
fully broomed and little bits i>l ilm weeds steeped in .sugai avo 
gathered. These are accumulated and when sullioieut in ijuanity 
are soaked in water and tho syrini thus obtained is boiled. It 
thickens to tho couaistence of ra//, and has a peculiar flavor. It is 
generally reserved by tlie uiauufucturcr tor home use, aud g(x*a by 
tho name of chotu rab. 

14. When the kJiaurbrc is emptied the iveds that wore hud .‘it 
the bottom arc found covered with thick white crystals of sugar 
termed papri. These are generally consumed by the manufacturer 
himaeif. 

15. Tho cloth pidh ii, tho reeds and the bricks 1 dd at the bottom 
of the lihaachr ore then washed in water, ami the solution i.s then 
boiled and converted into littlo oblong cukes o) t-ngar termed 
biircc. 

16. The moJasaea that flow out of the bhmichn are of two sorts. 
When tho khanche ia first tilled with pulrtr for a few days a thick 
sort of molivaaes flows out ; this i.s culled kutrhra and is sold along 
with the ordinary s/orra. After a few day.s the molasses becomes 
thinner, and tlieu gets the name ijaniDt. d'li.a on being boiled in 
oonvertod into a thick sortof infoi ior rab^ which, on being subjicted 
to the process of clearing and filtering above dtseribed, )ichU a sort 
of Inferior sugar, 

^ Impkmnk. 

17. B> iUng Paiw,— In my report last year I noticed the many 
shortcomings of the rude iiou pans used for boiling sugarcaim 

i uicc, and f also stated thalfat tlie suggestion of Captain Clibborn 
; applied for cast-iron piiiw from your dopartraent. You were 
pleased to surest that I would bo a loser if I used cast-iron pans, 
bec(tu90 iu the cgurso vf u few years tho irou would o^^ydisob aud 


j would then be comparatively of littlo or no value. You at tfip 
1 same time thought tliat copper would bo a better material to use. 
Five copper boilers were aocortUugly made under the supervision 
of your (fepartment, aud I used them in making rah last year. Tim 
result of the experhnent is exceedingly gratifying. The wA pro- 
duced contains a loss amount of moloaies than it used to do, and ut 
the same time is bettor iu grain and color, This superiority 1 can 
only attribute to tlie use of these pans, as owing to them, heating of 
tlio juice w'lis more e(jiml aud steady, aud all tho application of 
the boll fimit, wrd fknver, &e, things that disfigured the roh^ was 
avoided. Many people cumo to see the pans ‘Work log, a greater 
prt of them were sugar -growers and tliey all agreed as to the use 
fulness of those pans. 'At tho OolagOKurii Exhibition I saw an 
American HUgar-boiler tliafc was exliibited by Major Pitcher. The 
apparatus was exccuilingly economical and ofilciont, and I doubt 
' not but that it would be of great servioe here. If it were possible 
to obtain a few such boilers manufactured at your workshop, I 
w'OuUl be exceedingly glad to obtain four or five of them, where- 
with to extend operations next year. If they canuot bo had, I 
will bo obliged to bo under the. noccsslty of applying to you for 
another sot of cojmer pons like those wliich Major ritchor so very 
kindly constructcil for nm last year. Jt Is impossible for me to get 
them done hero, and I will not like, after using pans of this and tho 
better sort, to revert to tho nule country ones, so that I will be 
obligiul to trouldc you for another act. 

IH. Marini Two plough-^ of this sort were very kindly 

supplied to mo by Mr. Mulock lor tiial. I have used them, and 
fiiul them to be very light and clicap. The ordinary cultivators 
like them very mm-h as they can he, worked by common bullpcky, 
‘i’hey wore made at Shahjahanporo and cost its. 2, annas 4 each, 
which is rcnlly very cheap, aud places tliom within the reach of 
almost evL'iy ouo, 

19. Bthva Sugar .1/ I have continually beou trying these mills 
and worked twelve of them last year, Tiie contemplated exteusiuu 
of work will, 1 liopc, ueoessltato my buying a few more. I consider 
it now needless for to me state, that I am ihorouglily satUiiud with 
these mill^, as I think their superiority h.is now' been very w'cll 
established. 

20. 77<rtWi lay.— Repeatedly I have found tho abaoace of a pro- 
per apparatus for threshing com, one of tho most injurioua and 
troublesome difficiilticB that besots one who attempts agriculture 
ou a large scale iu thcHo parts. A man spends a lot of money ou 
his fields, goes to tho trouble of watching, irrigating, ami othopwisc 
looking aft* r them, niiiwa his f‘i’ops,aivl thinks that he la now about 
to realise tin- fruits of hia labor All of a siublcn falls a shower, 
the h/ii’<a rots nh*! Itccomc woi LIiIcsh, and hundnuls of mauuds of 
grain i s]>*)il*'*l. Tins state of things i.s exceedingly painful, i 
met uilli s*)V(‘ri’ Io.v-m in this way in "the last nihi Kciwon. 1, and 
1 may sale!} ^.ly .ill tlei-e- that try ugiicuUuro largidy, W'ould bo 
< xcc*'<lingly grabdul could home Dunedy be suggested. An ellici- 
eul tbivsliing machine is a dot id oratum the want of which is 
very painfully telt. At tin* Hohvg**kurii e.^cliibitiou I saw a machine 
ralltMl tli«‘ iniliun corn-Hludling maeliino, I am of opinion tliat it 
conbl with some modification suit tho piirposo of clonuuig Bajra 
,'ery well .ami wonbi then be exceedingly usefuHn those parts, as 
ll.ijVa is one of the principal staples gi own hue in the 

tjca'^oli, 

21. r./.'/ A-.— With regard to tho Cauwaroa bull I have to state 
that it is doing vi'.ry well. During last year I had Hixtocn caheu 
in all fiom him, aud thmv, are 30 more in the village. They uie 
very boiiuliful and promising, aud there is every prospeel of their 
maturing inb) line cows and bulls. 1 think that the plan I follow- 
’d of .allowing the bull to run and remain iiuresstiained along with 
Iho kino is very auc(!ess.ful. 

22. Jkmh'ij Stali(on.~~']i\\o stallion remained with me for more 
than a yeai'--biit the climate for this phwo (lid not socm toagnm 
with it, HO that f was ultimakly obliged to send it back to the 
Htiul ^b’partineut. Tliei u are one or two young mules here, but the 
pei^ple il a[)peara d(i not earo to breed mules. 

23. .S'dufi i.— In duly 1S32, 1 wrote to you tolliag you of tho 
feuilnl mortality tliat then prevailed among cattle hi’rc. You 
iiukIc my letter over to Major ritclier who very kimlly gout me a 
saloU’i thiit rt^ached me in Soptember 1882. lie treatc*! 387 
cal lie iu all, out of which ho was successful ia 317 cases. In 29 
eases he tailed, and the cattle died, and of 11 cases the result was 
unknown. 1 must siiy tliat with regard to the treatment of 
wounds ami in surgery gfuu'rally, bo was e.xcoodiugly suocossful, 
but I am sorry I cannot say criually well of his troaiment of the 
disease for which ho was specially sent for, I do not know tho 
toehriieal name of the dlitempor, but when affliutcil with it, tlm 
animal sudilenly bocomcM unable to move, is purged fearfully, and 
continually voinitH grecniijli water. Thu naloiri called this •li'ieaso 
cattle-po'*, and although aiicocKsfiiJ in oijo or two i.solatod ca«eH, 

I signdUy tailed in doing real good. The natives called this discaso 
rij. 

2k lu connection with cattle and their diseases, I must notice 
the iliorough Mud complcto wuooeas that resulted In almost every 
case iu which 1 e.'vporiiucuteil with Jeyo s Purifier. This medidiie 
acts womkrfully outbc wounds :iud aorcs of cattle, and cures thmu 
iu almost no time. llilesLroys vermin iustaataucously, aud was of 
great use to mo iu my sugar factories, wlieru it promptly destroyed 
the big black ants that attack sugar lu myriads aud do lota of 
injury, 1 found it equally successful ia healing tho wounds and 
boils of men. 

25, Malbcrnj c7<(fi/u;y s’.— Thinking that tlio sandy nature of the 
soil here was suited to a growth of mulberry, I applied to tlio 
Kui)CTinteu(lcnt of tho Botanieui (lardeiw, 8liahjauanporo, wlio sent 
me 300 mulberry cuttings. I planted thorn and they aro thriving. 

I will transplant thoin to the riverside in the oufluing rainy season. 
VltimiUflyj i iutoud starting somo experlmeaU iu seiKniitiirc. 
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<26. Xu oouoluflcmi I must offer my sincere and heartfeU thanks 
for the ready assUtauoe and kind advice that I have always re« 
eelved from yourself and Major Pitcher. 

1 nave the honor to be. 

Sir. 

Vour most obedient Servant, 

AJUDniA rKASHAP. 
Illurjuahclar of ludalnore, 

District Suahjahanpore. 


ME, SABAPATHY MOODELLIAE^S AGRICULTURE 
EXPERIMENTS. 


T he following is a report from Mr. W. R, Robertson, 
M.R.A.G.. Agricultural Keportor to the Government of 
Madras, to the Director of Revenue Settlement and Agriculture, 
Madras, dated Saidapet, 2Brd January 1883 : — 

“ In the early part of last month, I availed myself of the 
permission panted me in the Prooecdiiitfs of the Board, dated 
the 9th October lost, to visit Bellai-y and iJiflpect the agricultural 
operations conducted there by Messrs. A. Sabapnthy Moodelllar 
ajjd Co., and I have now the honour to submit my report on that 
ins^HJctlon. Messrs. A, Sabamthy MoodelUar and Co.’s opera- 
tions have o^itoudod over a wide area of country. In 1881, the 
area worked by the ploughs they had introduoed was 1,900 acres 
Bituated in 10 different villages ; wliilo, last year, the area was 
increased to 3,430 acres situated in 17 different villages. Oppor- 
tunities have thus been afforded to a large number of ryots for 
witnessing these important experiniouts, as the villages in which 
the experiments wore conducted are scattered over a tract of 
country fully 30 miles wide. The portions of this land that 
I inspected are situated near Hagari and near Bautanahal. In 
my inspection of the laud at the former place, 1 was accompanied 
by the Collector of the district, and wo wore conducted over the 
Umd by Mr. A. Sabapathy Moodelliar, Mr. Sabapathy lyor, and 
Mr. Firth. In inspecting the laud at Bautanahal, 1 also liad the 
benefit of the company of Messrs. Sabapathy Moodelllar and 
Firth. Before proceeding further, I must express the very great 
obligation I feel under to these gentlemen for the trouble they 
took in accompanying me over the laud inspected, and for the 
full and valuable information they placed at my disposal. 1 fear 
(in the great interest I felt in what Mr. Sabapathy Moodelllar 
Ixad done, and is doing), 1 somewhat transgressed the bounds of 
fair inquiry, for it must bo romemborod that the enterprise is 
entirely of a private nature ; but if I did do so, it was not resent- 
ed. for not only was all available information fully afforded to 
iny inquiries, but it was given in a way to suggest other and 
further questions. The chief circumstances which induced 
Messrs. Sabapathy Moodelliar and Co. to give their attention to 
the introduction of improved ploughs for working the cotton soils 
of Bellary Ua\lng been noticed at length in the General Report 
of this deportment for 1881*82, at pages 14—16, it is uunocossary 
to notice thorn again hero. Messrs. Sabapathy Moodelliar and 
Co, have, for some time, been largely interested in the cotton 
trade of the district, and are now extending their operations 
to Bplnuing and weaving cotton, and arc constructing a largo mill 
for these objects iu the town of Bollary. A regular and full 
supply of cotton, of a good (juality, is therefore a matter of consider- 
able importance to this enterprising firm — objects quite sufUcient 
to explain Messrs. Sabapathy Moodelliar and Ijo.’s iiitcrost in, and 
their desire to Improve, the husbandry of the district. But, 
I believe, Mr, Salmpathy Moodelliar is lufiueuced by otlicr objects 
than mere personal gain, highly laudable as such an object wouid 
be. He has long been eonuected with the district, is familiar 
with a considerable part of it and the people of the cultivating 
clasBcs. and has noticed with concern the gradually increasing 
poverty of the people and the loss and less care devoted to the 
tillage of the soil— influences which, in a season of great drouglit 
culunnated in the famine, which so reocntly devastated the district, 
resulting in a loss of one-third ef the population and the 
abandonment of nearly one-third of the arable area. Mr. Saba- 
dathy Moodelliar has deeply considered this and other circum- 
Btancos bearing on the state of agrioulturo in Bellary, and has 
fully convinced himself that it is the imperative duty of all men 
possessing Wealth, who have any interest whatever iu the 
welfare m the district, to use some of that wealth and what in- 
ftueuce they possess iu promoting wdiatover may tend to further 
the interests of husbandry. Mr. Sabapathy Moodelliar looks 
upon this duty in the same light as many others of his country- 
men who possess wealth do on the duty to provide choultries and 
similar institutions for Bralimins and other castes, but that the 
duty to promote the agriculture of tlie country is of paramount 
importance — a view in which I venture to believe all will concur 
who possess any real knowledge of India and its husbandry, 
and who desire to sec the country prosper, Messrs, Sabapathy 
Moodelllar anti Co. have introduced into tliis district the uudor- 
wcutioned ploughs : — 

Sw'cdisb plougliH ... ... . . 334 

Improved wood and iron ploughs ... ... 00 

Ransome’a double ploughs ... ... 5 

Do. triple tumiw do. ... _ 1 

Do, four-fumm do. .. . , i 

Total ... 401 

They have already sold 132 of the Swedish plouglis and all of the 
Ransome’a double ploughs. Some of the ploughs were sej^t to the 
Nizam’s DomUuons, the Mysore Province, a lew to tlie Knrnool 
Dhitrkti and to the Dharwar District in the Bombay Prosldoncy. 


Thus the good infiaenoet tot In OMratkm are extending widely. 
Judging from the great gatherinnt of ryotil taw, and tho mat 
interott they appearea to evinoe, at Bantanahal and eltewneroj 
whore the ploagbs wore exhibited at work, or the land that had 
boeu ploughed could be teen, Mr. Sabapathy Moodelllar it ap 
patently doing much good in the dUtriot. It wot a great pleats 
to accompany him over the land, and to witnost the Interott with 
whicli the ryots Uttenod to hit remarks, and tiio apparent pride 
they took iu tho tuperior crops ralt^ on the deeply-ploughed 
land, I am convlnocd that the movement it entirely tpontauoout 
on the part of the ryots, and is due timply to their appreciation of 
tho quality of tho work done under Mr. Sabapathy Moodelliar. 
Tho plough iu most request is a Swedish Plough No. 10, which 
after being strengthened Is sold at Ra. 06 each. Thou^^ it it, I 
think, tho largoti and heaviest plough that hat ever been introauo- 
ed Into this part of India, the rvots, In their appreciation 
of the decp-goiug power of the plough, sometimes drive it 
much deeper than it is intended to work, and tho conte- 
quonco has been that in several oases the powerful beam of the 
plough has been bent ; but Messrs. Sabapathy and Co.’s Work- 
shops have proved equal to this emergency, and the ploughs of the 
kind now sent out have first*thelr beams strengthened by iron 
plates. The plouglis arc sold to ryots either for payment in cotton, 
for cash, or on credit for 4 or 8 months. In some oases, tho 
ploughs are lent on hire at Ha. 10 per mouth. Ploughing to an 
average depth of from 10 to 12 Inches, those improved plouglis are 
said to do the uudermentionod work per day of 6 hours 

Acre 

Land in a very dry state ... ... OJ 

Laud iu a modoratoly dry state ... ... Of 

Land in a very good state ... ... ... 1 

Mr. Sabapathy MoodoUiar estimates tlmt ho can, when tho land 
is iu good condition, plough with his large plough, from 10 to 
12 inches deop, with 4 pairs of cattle, at a cost of about Ks. 3 per 
acre, w'hcreaB ho could not with the largo country plough got as 

f ood >vork done for Ra. 8 per acre. I should consider, from wdiat 
saw done, that tho large country plough would do a shorter 
length of furrow than one of the improved ploughs, and that one 
operation of the latter is equal in effect to two of tho former. 

Ploughiug a furrow 12 iuohos wide, an improved plough would 

have to travel 8 miles to perform one aero. of ploughiug, hut 20 per 
cont of tho time would bo lost at the headlands iu turning ; the 
useful day’s work would therefore be 4*8 hdhrB ; the cattle would 
thus nooa to travel nearly 2 miles per hour — a much faster speed 
than usual. 1 certainly saw some of the ploughs W'oikcd at a 
speed as great, bub it was only for a short time, aud could not be 
kept up during a day. Probably, therefore, three-fourths of an 
aero may be taken as a full day’s work with one oC tho improved 
ploughs when the laud is in really good order. Tlie country 
plough could not get over more than two- thirds of an acic p(;r 
day, under similar coinlitions, and would need to go over the 
laud twice : its effective work would therefore be ono-third of an 
acre per day, and three days would be occupied to do on acre 
with six pairs of cattle. No bofl results have followed one deep- 
ploughiug these black cotton soils, as far as is known ; the fact is, 
that tJie cotton plant is tho chief crop and its deep roots prepare 
the soil for deep ploughing. Messrs. Sabapathy Moodelliar and 
Co. have ample facilities for repairing iron ploughs at their 
Cotton Preases, of whicli they have eight in different parts of the 
district. They trust to be able to make iron ploughs ore long. 
Much of Messrs, Sabapathy Moodelliar aud Co.’s laud is worked 
on the share plan, that is, they pay vent, provide manure, the 
ploughs aud tlie seed, and the cultiv^ors find the manual labor 
and cattle labour, and get from onoTwetth to one -sixth of tho 
cotton yielded for harvesting it, while half of the remaiudor goes 
to Messrs. Sabapathy Moodelliar and Co. as their share : they arc 
satisfied with tho arrangement, and would be glad to got a 
larger area of land on the tonas ou W'hich they hold much of that 
they now have. It appears to me much better that land should 
be thus utilized, instead of lying waste ; there would be no difficulty 
in drawing up an '* improving lease” to secure tho interests of the 
State. All new enterprises are uncertain at first, and if capital 
must bo attracted to agriculture, some inducements must be 
held out, and Mesrs. Saliapathy Moodelliar and Co.’s plan of 
providing capital has much to recommond it, Tliis district appears 
to demand exceptional treatment if it is correct, as is asserted, 
that iu the past 10 years, the population has diminished one-third, 
while there is onc-bhird loss land under cultivation. Mr. Saba- 
pathy Moodelliar does not eoufias his attention to deep culture ; 
ho is quite awaie that, thougli deep ciilturo is one ot the most 
effective means at the coiuiuand of the former for improving tho 
outturn of his farm, it is only one of tho means that are available 
for securing this devsirable object. He is giving attention to the 
one manure, so abundant and yet so little used in lud^ 
poudrettc, lias made arrangemouta with the Town authorities of 
Bellary, Adoni, and Cuddapah for obtaining supplies. Last year 
ho manurnd a considerable area of black cotton soil with this 
mamire, at the rate of aliout one ton per acre. The roaulta were 
very satiafactfiry, but he considers that the rail charge is too high 
for such bulky manure. Tlio rate appears to be 6 annas per 
1 waggon per mile, and the consignee loads and unloads tho manure. 

usually made is so poor, it will nob boar tho cost oJ distant 
carriage ; it should be used only near tho places where it is 
collected and prepared, or bo made into a more concentrated 
manure. Messrs. Sabapathy Moodelliar and Co. consider that tho 
land manured with poudrettc last year shows this year also a mark- 
ed superiority over tim iinmanured land ; and the portions I saw 
certainly bore out this conclusion. Messrs. Sabapathy Moodelliar 
and Do, are, 1 undersUud^ nuiking surangemontB iqr oollecting aud 
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cniihiag bones for luo as manure. It {e not only jn cultivatfon and 
monui'ing that Mr. Sabapatby Moodelliar is taking such a leading 
part, but in the introduotion of cotton seed of superior kinds ; he 
understands that a deeply-tilled and well-nianiired soil can be 
much better employed tnan iu growing inferior, indigenous cotton. 
He has therefore imported into the district largo quantities of the 
following varieties Coimbatore, Hinguughat, Broach, Dharwar, 
Tinnevelly and Phollera, with which most of the land ho holds Is 
cropped. Mr, Sabapatby Moodelliar is a firm believer in thin 
seoding, and lias his cotton seed sown at the rate of only about 
71b8. Mraoi-c, in lines wide apart. He discourages as much as 
iWBsiblo the culture of crops between the linos of cotton, in order 
that the Colston plants may benefit fully from the soil. My own 
opinion is that his anxiety on this score is unnecessary, if oaro is 
taken in seloctiug a suitable crop for growing botwcou the lines 
of cotton, for during Its early growth cotton does not need much 
from the soil, and a cereal crop may be grown and removed before 
tho cotton needs the whole of tno land ; of course, when both 
ooton and a cereal^ crop are grown on tho same land, more is 
domanded of tho soil, and it must therefore bo manured more highly 
than if cottou only is to bo grown. The crops I saw sn Messrs. 
Habapathy Moodelliar and Co's land were almost invariably much 
better than those of the adjoining land. In passing through tho 
country, it is quite easy to discern by tho crops the fields that have 
been deeply ploughed. Last year the cotton crop was very bad in 
Bollary, owing to the failure of the rains, and the average outturn 
on Messrs. Sabapatby Moodelliar and Go’s land was only about 
Syjlbs. of clean cotton nor acre ; but adjoining lands treated in 
tho usual way did not give lOlbs. per acre. One or two fields of 
low situated land gave over lOOlbs. of clean cotton per acre. Judg- 
ing from tho appoaranco of the crops when I saw thorn, the outturn 
this year will bo very much larger than that got last year. Tho 
absence of a variety iu cropping is a great evil iu the Bellary 
district, and Mr, Sabapatby MocMlolliav appears to recognise this 
fact ; he is doing what he can to Introduce other crops on the 
black soil, such os wheat, sugar-cane, indigo, and fibre crops. Mr. 
Sabapatliy Moodelliar has shown a practical interest in agrioul 
tural education in having given employ mont to two or three 
graduates of the School of Agriculture iu connection with tl»e enter- 
prise under notice, and he is a warm advocate for a status being 
accorded to agi'icultura\ education etjual to that of medical aud 
engineering educati»^u. Before concluding this report, 1 wish to 
bring to notice one two points whicli specially attracted iny 
attention while iu Bellary : first, the necessity for screens, in tho 
shape of plantations or fences, for alicltoriug sto(dc ainl crops iu 
severe weather ; at certain seasons of the year, whou tho cold 
wind prevails, which sweep over tlicso treeless plains, farm stock 
suffer severely. Kfforta should, I tliiuk, ho nindc to induce those 
interested iu tho laud, wlio poascaa the means, to do what they 
can to raise screen fences or plantationa. Some portions oi the 
district where inixc»i soils prevail are not unlike tho country 
around Erode, in tho Coimhatoro district, where a .hedge shrub is 
grown largely known os “ Moollukiluway,” which is an excellent 
shrub for forming fences either for shelter or for ouclosaig crops. 

1 have aiTangcd with the Sub-Collcotor of Erode for a supply of 
cuttings of this thorn plant to be sent to Bellary at tho proper 
season, but there arc probably other shrubs equally well suited. 
Another point of interest is the water-supply for man aud beast. 
1 heard of instanceB in wdiicli, even in a good season, villagers 
have to send as far as five miles for their daily sui>ply of water, — 
<^.c, in some instances, not so much to tho absence of water, but 
to the water of their wells having become so saline as to bo un- 
fitted for drinking. which at one time contained good 

water, are now for this reason abandoned. It would, I think, bo 
a great boou to the people in many places, if, in the dry soasou, a 
small portable engine, with n centrifugal or other pump, could be 
sent by Uovernmout to tho accesaibic places for eujpioymeut lu 
emptying some of these wells, which cannot in many instances 
be emptied by tho means at the diHiK)sal of tho people. I believe 
that in most iustancos the increase iu the quantity of salt in the 
water of these wells is to bo attributed simply to tho concentra- 
tion of tho salt brought iu the natural spring water due to the 
loss of water by evaporation over a term of years, and that, if the 
comparatively speaking coucentratofl solution of salt in the wells 
be removed, and the wells be thoroughly cleaned out, the fresh 
nuppUcs of water when the springs have come thoroughly into play 
will generally be fitted for drinking. The experiment is, I think, 
one well worthy of trial, for, if sucoossful, much good would 
result. But more than this is necessaiy ; new wells are greatly 
reemired, both for enabling tho people to get water for themselves 
and their stock, aud for raising crops and trees wdierc the soils 
are suitable. I vouturo, therefore, to invite attention to the 
suggostlou I made in my report on the Coinibatoro district rclulive 
to the employment of a few squads of men iu boriijg 4n* w'ater in 
different parts of tho district where w'ator is cspoeially rcquire<l 
and is Utoly to be met with. There are other points of interest 
connected wdth tho Improvemcut of the district, but they need 
more careful local investmation than my short visit permitted. 

The Director of Agriciiftnro remarks on this report:—** Kclorriiig 
to the wetayet' system adopted by Mr. Sabapatliy in his agricul- 
tural operations, Mr, Robertson appears to advocate tho adoption 
by Oovernment of a similar method, so as to bring into cultiva- 
tion a large area of laud that is now lyiutj» w'asto. But not to 
i|)oak of tlie fact that the inetwjcv or sharing system, how^ever 
successfully It may be worked by a private owner, has liecn 
discredited evorywhore by Indian history as a (Government method 
of agriculture aud rovonue, tliere remains the fact that the lands 
now waste are so chiefly from tiic want of people to cultivate 
them. Rather less than a qiiartor (not a third, as Mr. K»>bcitaou 
puts It) of the population of Bellary disappeared with the famme, 
and something less than a quarter oz the land in occupation before 
tUo fumitto jyi now lying waste and uuocoupioci, The peopio of 


India are not migratory, aud it is improbable that these waste 
lands will be occupiod by immigrant settlers. Mr. vSabapathy'a 
experiments with poudretto are said to have boon very satisfac- 
tory, but the report of them would have boon more Intcrosting 
and useful if accompanied by comparative atatoments of rceults. 
Mr. Robertson’s suggested remedy for the cost of carviago of this 
manure to places distant from where It is made, to mal’oa 
morn ceutontrated poudretto and to use it only necii' ihc 
it Is roVected and pr^'j/arnd is unintelligible, for the only purpose of 
concentration must be to fit it for carriage, while concentration w 
unnecessary if it is to be used only where it is collected and 
prepared. With reference to the planting of * kiln way ’ hedges 
to icrocu crops and stock from blast, I have to observe that in 
Coimbatore it is necessary to aupploiuont for some crops, such as 
tho betel vine, the kilnway hedge by high sci*ccns of matting. I 
am afraid that the remedy for brackish wells proposed by Mr, 
Robertson in tho the same paragraph H would have only a very 
temporary effect. The soil is Imprcgnatod w'itb salts of vai'ious 
kinds, aud those salts as they get dissolvod infiltrate Into tho 
water. As the water gets low, tho water of course gets more heavily 
charged. Tho only lasting remedy Is to condense it— a thing 
easily done by people w^ho know so well how to distil— or to get 
water from a lower stratum, but this would be generally imssible 
onW by innans of artesian wells, and they arc not always possible.** 
The Board of Revenue in submitting tliU report to Government 
consider that Mr. Sabapatby Moodolliar’s ctmrts to Improve tho 
agriculture of tho district whore he resides arc most praiseworthy, 
and he doaorves every enoouragomout. It occurs to tho Board 
that in two directions the Goverumont might possibly afford 
valuable assistance to tho people in such a district as Bellary. Ouo 
is by showbig them how to extract from the existing salts, which 
arc so abundant In the soils, those nitrogonoua olomouts which aro 
tho great desiderata In manures. Whothor this can bo done iu 
a cheap and a practicable manner (if It can bo done at 
all), and how It is to bo done, arc questions for a competent 
analytical or agricultural chemist, such as Dr. Nioholoson or Mr. 
Harman of Bangalore, to decide. Tho Board boHuvo they arc 
coo'cet iu statiug that at all salt factories a largo amount of poton 
tial manures la lost bi the mutlier liouora, which arc thrown away 
from ignorance of thoir value, and, reasoning from analogy, it 
would appear that similar properties aro to be discovered In tho 
salts of tiiG soil, which in tlicir natural condition arc usually 
noxious to vegetable growth, and by filtration Into wells render 
tho water luulrinkabic. The possibility of getting rid of tho 
saline imprcgiiatiou ia therefore a matter of the deepest interest 
and im))oi'tance, aud the Board would urge on Government tho 
desirability of having the subject scioutilioally iuvestigatiui, 
ojusidi iiiig it to be ouo on which funds might very advantage- 
ously be expended. Tho other point is the sinking of avt'^sian 
wells, which ban indeed lately received the attention of Govern- 
mont in the adjoining district of Anautapur Hoard's Pro- 
ceedings, dated Gth Dcoomber 1882, No. 3024). More favourable 
conditions tliaii those reported on for Anautapur would probably 
be 1*0 uud fii the neigh bourliood of Bellary ; but it would bo well 
to have actual experimonts made by a specialiy-qualificd person, 
acting iu couBulation with a geologist. 

Ordrr of Qoveninu'nit dated IGth Jmc J8SJ, 

Tho Government concur with the Board iu considering Mr. 
.Sabapatby MoodelUar's enterprise vary laiulable. The dimoulty 
and cost of eft’oeting repairs appear to be the chief obstacle tv) the 
more extended use of European ploughs. Mr. .Sabapatby will bo 
supplied witJ) a copy of Mr. Benson’s lato report on Agricultural 
Implements snitetl for introduction into India, together with tho 
order thereon. The Govorunioiit do not entirely apprehend what 
is the proposal made in paragrapli 3 of tho Board^s Proceedings, 
but any practical auggeation will receive tlmlr atboution. It has 
been ascertained in tho North-Western Provinces that barren 
saline lauds cau bo reclaimed and their saline in)preguatinn,-i 
I removed by pla ' ^ . ' ’ ’ ' " ' , 

* Supcriutcunont, Government Karma, luis been directed to procure 
a supply of Buod for trial at Saidapet. Possibly Mr, Sabapatliy 
Moodoliiar may Nvisli to make an experiment at Bellary, in which 
case Mr, Roboitson will supply him with some of the seed. Tho 
subject of artesian wells, the cost ot wlilch tho Sanitary Com- 
missiouor believes lias been gi’v^.atly over-rated, luw lately received 
considerable attoiiiion, and offorU are being inado to discover 
suitable localities for borings. 


SELECTIONS. 


BEE CULTURE JN INDIA. 

N ot having met with beehives in the plains during a long 
residouco in India, it occurred to me that bee-keeping, as 
carried on in Europe and Amorica, might ba liiti oducud into Lidia 
W’ith great advantage to the rural population. When in England I 
wrote to tho India Office for any available information on the 
subject of Indian bees and apiculture. This led to the Sooretai'y of 
State addressing tho Government of India, and tho ((ovornniout of 
I India sent out a circjular to local Guveruindats and Administrations 
I asking for iuforuiatiou on the The local Gov ei'niuonta 

having collcckd inforuiatiun aud fnimislied repm-ts, thoBO reports 
1 have just been issued, with a Resolution of the Government of I . dia 
I ou tlie aubjeot. 

The reports contain much Information of Inlerest and iin- 
povtauce* bub ueceasocily, from the nature of the subject, 
tho writers in moat cases not having the aocessaiy know- 
ledge p boo-keopoiB or orrouovui opuuoiM fMv 
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nxprmed, and of primary iuiportanco avo t<o tnocrtnpletely 

Btatod aa to ba of iifctid vaJiw. Ot)iu* it porters have gfivKifa opiuious 
wliioh, however they might apply to limited areas, arc inapplicable 
to the whole of the plains of Indm. 

It appears the honey Ijce is found all over India— somo reporters 
mention six or seven kindt) as indigenous to their locality ; in all 
castifi tho bees are moncioned by native names, and as these differ, 
ami Ibo dcsciiptlons <lo not include the gouoric characterlstiua, the 
specios cannot in most cases bo idcntiiie(l, and in some of the cases, 
whore Boiontiilc names are given, they arc ovidontly wrong. It 
appears probable that varieties of tho unieomb bees A. Donuta and 
A, Flnrca^ and the inultlcomb boo, -4. arc common over 

the greater part of India, Burinah, and along the Himalayan slopes ; 
ihat some variety of .4, Lndka is the kind generally cultivated. 
This bee is similar In l^abits to, but not identical with, the European 
bee, as some have supposed. The bee being so generally diffused 
Is evidence that It might be cultivated with profit over the 
greater part of India. Very generally it is kept by tho natives in 
the villages in various parts of the Himalayas and of the Punjab 
hills and Cashmere in the walls of houses; in the Boas Valley hollow 
logs are used as hives, and moved from place to place to got the 
bees pasture j hi tho Kliasia and Jaintia Hills hollow logs arc used 
as hives, and those are thatched with grass. In Pegu logs arc used, 
the ends of being covered with skin. The Nepalese. Bliutias, 
and Lopchofl about Barjoeling use hollow log hives. Although it 
is reported that the natives of lower Bengal do not keep 
bees, I find they do keep tliem in earthen vessels inserted 
to the walls of the houses, and I purchase stocks of bees 
OB 1 refjtuiro thorn from this source. In many cases tho bees 
are enticed into vessels or hives by putting these in suit- 
able places during tho swarming season. In other cases, as 
in CasUmoro, the hives are stocked by capturing swarms in 
baskets, as in Europe. Tho Khasios capture the queen and tie 
her with a thread or hair to a stick on wliich the bees swarm, wlicn 
they are carried away and hived by the owner or sold. The quocii 
is tied in the hive to prevent tho swarm absconding. On the Puii- 
jab hills the bees are fed, as in Europe, on sugar and Hour during 
cold weather, Even the best native attempts are very rough and 
cannot bo very productive. The honey is taken in most cases by 
using smoke to fiitimidatc tho bees ; in some eases, with the small- 
er bees, they are driven out by the blowing into tho cavity. A 
powdered plant is blown into the next in Ganjnin. Tho honey of 
the larger wild bees is usually taken at night, torches being hohl 
under the bees. In some places there is a belief the honey must 
bo taken during full moon, or the bees make away Nvith it ; in other 
cases the idea U they make away with it if it is not taken on a 
(lark night, as dUtiirbod bees always fill themselves with honey 
if possible. It is obvious how these notions arise. In some cases 
tho small kinds are merely brushed off tho combs ; in others the 
comb is put into a bag and all tho bees destroyed. In many cases 
the face of the man taking honey is covered, and Ah sain glugei 
is chewed to keep off boos. 3'he honey is harveated at certain 
times of the year, but it is noteworthy that there is usually more 
than one honey liarvest during the year. In Haraoti and Toak 
the honey is taken at the cud of April and boginaiitg of May ; 
G/oorg, May nml June, but stated to be harveated several times a 
year ; North-Woatora Provinces, twice, May and Ootol>or; Silisagar, 
twice a year, February and October ; Kliasia Hills, throe times, 
twice In spring, once in autumn; Cashmere, twice, June and Novem- 
ber, or Uccember ; Darjeeliu^f, March, April and October, Near 
Calcutta I find lioney is taken just before the rains in .hine. It 
is very difficult to arrive at the quantity of honey yielded liy one 
stock of bees, and In comparing figures the identity of tiie bee 
is doubtful. In Burmah three pints of honey and 80 to 35 tolaht 
of wax are taken from a bee building in iiollow trees. In the 
Central Provinces 20 to 23 seers of honey and 5 to 0 soers of wax 
are taken from a be(j found in white-ante’ nests. Four to five seers 
is taken in May, and two to three in October, in tho North- W^vst. 
In Coorg 6 to 20 aoers. In the Wynaad A. I/udm is said to yield 
bibs, thixio or four times a year. In Trichiuopoly district a bee 
building in hollow trees yields 4i to ISlbs., and in Ganjam the 
yield is 12 Ganjam seers. In Indore tho yield is 16 to 24 seers for 
tho large bees, and 8 to 12 lbs, for tho smaller. 

A Burmah bee half-an-lnch long yields 24lbs. honey, 51ba. wax ; 
another I to 2 lbs. wax and two quarts bouoy. In the Khasia 
Hills six soei‘8 of honey are taken. But these figures are very 
rough niipraxlmations ; in some cosob the proportion between wax 
and honey is apparently luoorroct, and In no case is there data to 
draw any conclusion upon as to what these boea would yield if 
properly treated, Tho best European varieties when wild in 
Ameiica ^icld tearedy anyfchiug as compared with what they 
yield wlien properly treated. In some places the larviu of the 
boos are eaten : they are said to taste like orcaiii. The Deputy 
(.lonservator of Forests, Salween Division, vouelies for thoir being 
a most delicate dish when roasted and servod on toast. If a ta»te 
tov the roasted maggots should spring up, India would have the 
honour of supplying a new article of diet, and a profit would 
attach to on improvomeut in apiculture not thought of hitherto by 
the best authoriUes. 

It is probable the bees swarm at mere than one season of the | 
year. More Information is required on this most important noi 
In Sibsagar they swarm twice, ri«,, iu March and October ; in tho 
North-West they slvarin in April j in lower Bengal 1 find they 
Bwarm in May or earlier, and I captured a fine swarm of A. hxfilca 
tho first week in June, The treatment J tlic honey comb harvest- 
ed is abominable, tho product is necessarily \ ery inforioi’, and 
keeps badly unless specially treated : the pulieu must in many 
cases give tho honey an unploasaut flavour, and the loti that it 
was expressed with dirty hands OJr through a font blanket, and 
that a vast number of larvae wers orushod with the comb, must 
mtiKothuhbsvSr to ht lesst f whlU tbs 


knowledge that it is very generally adulterated must seriously 
impair tho demand amongst natives. The methods employea aro 
squeezing the comb in canvas bags or in a blanket twisted by two 
porsoiis ; aqueozing by the hands, or in very few eases by 
of a kind of large lemon'Sqneezer, considerately introduced by 
some gentleman in the Forest Depart ineo,t to prevent the filthy 
practice of Wd-squeoriug. As the honey is often not ripe, and 
IS commonly foul, it does not keep ; it is boiled thicker, or till 
scum ceases to rise, or it is kept in new earthen vessels with a 
very little Wax. Tho TAliofXoXc of the earthen vessel is probably 
tlic evaporation of tho watery constituent and oonsequont r^eningy 
as it is called in Europe. Boiling injures honey^Xn Ganjam 
tho comb is not clcjared, but broken up and sold no doubt— ^a dirty 
me -8 of wax and honey together, Wax Is purified by boiling 
the comb and letting the water cool, or by squeezing the hot mass 
after boiling iu a coarse cloth. The price tho honey and wax 
fetch differs widely. In Coorg the honey fetches only 2 to 3 annw 
a pound ; the wax soils for 5 annas 9 pie to Saunas 8 pic, and is 
exported to Madras ; at Kotagiri (Nilgin Hills) honey is 12 annaa 
to one rupee a bottle. In British Burmah honey varies from 2 annas 
to 10 amias. a lb, and wax 12 to 14 auuaa. Mr. Hunter of Landour 
t<dls me he gets 12 annas a pound, and demand Is far greater 
than the supply. A doscriptiou of honey, believed to bo made 
from lotus flowers only, is used by native physicians In eyo affec- 
tions, and fetches a very high price. In many ca^os honey and 
wax are exported from the places where procured, ns in the oases 
mentioned above, c.f/., from Morgui, was valued at Ks. 750 and 
honey valued at Ra. 8,000, tho product of wild boos, is exported 
yearly to Muulmoin and Bangoon ; about 100 maunds exported 
from Dlwar into the British district of Gurgaon, &o. Tho revenue 
on the collectiou of wild honey is very trifling. Iu Coorg it is 
about 270 a year, but several Forest Officers think the rovonno 
from this source might be inoroased. In Cashmere all honey on 
Government tracts is the property of^ tho Maharaja. Rent is paid 
to tho houso-owncra wno maintain the hives ; when lands 
arc based a cash value is fixed and added to the Govern- 
ment sh-ire of the rovonno due; when tho Government share 
ia collootod by division of liarveat, two-thirds of the honey is 
appropriated by tho State, and one-third by the zemindar. It is 
stated that lioney in Coorg is somotim-^s unpalatable or injurious 
wlion n particular wood is in flower ; it i.s'also said to be occasion- 
ally acrid and injurious or poisonous thi the Wynaad. It is 
po.ssible there is some e.xaggcratiou in those acoouuta. In Gor- 
nniiy, although boG,s are kept must extensively in many parts, no 
case of tho kiml lias ever boon reoonlod, so that a Gorman poet has 
written, bees take the sweets iiud leave the bitters buliiud ; in 
France, at certain seasons, in some localities tho honey is some 
what bitter, but this honey given to the bees, and tho honey for 
sale is taken before this season. 

The stings and tempers of some luJian bees arc rcporlod as 
veiy bad iudeed, Imt my limited ob^t-rvatinns have not oontinrKMl 
tlicao statemeul.H, an(l such statements to bo of value muHt bo 
made by persons cxperi' uccd in handling bees, and who know 
what to c.xpcct w’heii slung. Tlic Jniropuan bees leave bL'himl 
their stings and poison bladilcr ; tho pain may go away in live 
minutes, or may hi.st very much longer; the «v» clUng may bo 
trifling or considerable, and last two or throe days ; the severity 
ilcpcnds on the part stung, and how often tlio person has been 
stung before, as after a number of stings the pain and 
swelling liecome trifling, and on the state of the boo at the time, 

some stings are far worse than others. The tompor depends on 
tlie weather, state of honey harvest, &c. I find A. Indica burly 
good tempered and easily handled, Kitite sting on my person is 
bomewhat more severe than tlio sting of tho Italian bee ; this may 
arise from the fact that I am more inocnlafced with the Italian 
lure’s poison. A, hidkn. is much smaller than A, Lignutica. Mr. 
Rita, who kept Indian boos at Shillong, and Mr. Hunter of 
Landour, who koops the hill bees, agree in not finding fault with 
the temper of tho bees. In India, as an European, there are absurd 
superstitions connected with boos. The Burmese think a swarm 
settling near a house unlucky ; in England it is considered lucky. 
Possibly there aro other auperstitions as gross as tho English 
one, that if the owner of tho bees dies, and bees are not informed 
by tapping on the hive, tlie liues will die. I was gravely told of a 
case of this kind in Kaacx. I found the unfortunate bees had been 
starved to death, but 1 could not oonvinoo my informant. 

As usual, there are several remedies for stiugs. One remedy is 
bruised tamarind bnivos boiled iu water ; this is said to reduce tho 
swelling. 'Phe Khunias apply jtan leaf, which is said to allay 
the pain. These applications, particularly tho latter, aro too gener- 
ally applied to such purposes for their specific wtuos to 
command credcaco. I douht if these remedies aro likely to supersede 
the Amertean om* in general use, which is—** forget the sting os 
quickly .as possible.” 

It docs not appear that there is any projudioo against using tho 
products of the houoy-lwe ; honey is eaten by tho natives ; In 
some parts largo quantities arc consumod at wedding f^ativals ; it 
iH eaten with ricp, wltii bread, and with fruit ; it U used to pre- 
jcrvc ginger and fruit ; it is very widely used as medicine ; for 
offerings to and for anointing idols. Wax is used for making wax- 
cloth, in ointments, by shoemakers, Ac. It is commonly adulter- 
ated, 80 that it is difficult even in Calcutta to get wax sufficiently 
pure for making artificial conihs for bees. It appears many tS- 
tempts have been made by Europeans to cultivate indigenous becjs, 
but these aiUrnpte have not been very successful, juddug from the 
meagre accounts given of them ; iu uo case have the appliances 
whidi make boo -keeping certainly profitable boon appllea and tho 
hives used aro oithor oat of date or never were in general use any- 
where. Several reporters soem to think the frame hive used all 
over Europe and America very dlffionU to make, and requiring 
great oxaetfitnde ; wberooa inay nativ'e village carpenter eonid mak* 
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a hive ae good for practical purpceca oe any field by the hlve^ 
mabore In Englana. A tea-ohest or two hoer-ca»o8 wouM supply 
the wood. The books referred to are for from ttie latest and best. 
Mr. Cowan’s little book (Is. Gd) aud Afodi^ni Se/f-k/^piuy 
which are the best pnaotloal works In English, arc never mention- 
ed, to say nothing of the learned works published in Germany and 
America, the Bee Journals, and the Bibliography of Agriculture 
published in Italy. The following experiments wore made by 
Europeans Prend had, when writing, one hive ; ho bad 

kept bees for many years on the Nilgiris, but ^ves no particulars 
of yield, hive, variety of boo, or mode of manipulating, Mr, 
Freeman kept a stocs of bees which swarmed on iiis promises. 
The Superintendent, Government Gardens, Ootaoamund, a few 
years ago, kept a stock for three months in a deal- wood box ; ho 
fed them with s^up, but they ungratefully absoou(b*d, leaving a 
few empty combs. They probably beoam** and <k)uI«1 

not raise another c|ueeii. Misn Cockbuni, ol Kotagiri, Nilgiii 
Hills, has hived bees in wooilon boxes tor years : her sy. stem is 
simply to remove all the oomba but one as soon as stored, leaving 
ono to prevent the bees absconding. This method has tlio one 
merit of siiripliclty, but it is no better tlian the native methods, 
and cannot be very profitable, exooptii^ on the old principle that 
robbery is all profit. Mr. Haiwoy, nT-W. Provinces, kept os 
many os 30 hives in the Chumha hills ; he preferred the grotto 
hive, a hive made up of aeparato frames : this hive is very little 
used, and is unsuited to India, as it is a bad protection against 
heat, cold, and insect enemies ; is expensive to make well, camiot 
be opened and closed without crushing tlio bees, and Is trouble- 
some to manipulate. Mr, Harvey did not use the extractor or 
comb foundation, so the honey yield must have been small ; but 
he considers tlie sale of this honey would give him a clear profit of 
100 per cent ; possibly Mr. Harvey would have made ten times 
this profit with fewer very strong stocks and proper appliances. 
An attempt to keep a hive of Chumba bees in Mooltan failed ; 
probably they re<juired stimulating food to keep up their numbers ; 
not getting this, they appear to have dwindled^ and become a prey 
to wax-inotli nnd other ciietnies of weak stocks. Mr. W. Morgan, 
Deputy Censervaior of Forests, Mndrn.s, has experimented by 
using beer-casks as hives, and he proposes a hive made of clay 
with an appliance for supering. Mr. Morgan’s proposed hivt» 
would be no better than the old English skep : wdth it the modern 
practice of bee-keoping couid not no carried out, and the produce 
would be often nothing, n*' he*os will not work in such supers with* 
out some inducements, anil there is no arraugomeut tor taking 
honey from the body of the hive. The llov. T. Mayer, Bannu, 
seems to have taken the matter up, and the Punjab Government 
proposes obtaining model hives and applianoca from England. T1 
book used appears to be Hunter’s. I would reconmiend Cowan 
book and the Gorman hive of Dr. Dzerzon. The Englksh firms 
make expensive appliances, many of wliich are ejuite uunecossary, 
and most are too expensive for profitable employment. 

'Pho Government of India reviewing the Koports, concludes 
** that several varieties of honey-bees are found in every province 
of India -whcio there is sufficient forest or jungle, and tliat the 
honey of some of the varieties is good and in considerable demand; 
(2) that efibrts have been successfully made in tlio hills by Euro- 
peans to domesticate Indian bees, but that the bee culture is only 
practised by natives in the rudest way ; (3) that it is \ cry doubt- 
ful whether the bee could bo domesticated in the plains, owing to 
the dearth of flowers during the three or four month.s pieceding . 
tlie rains ; (4) that ill Southeru India persons (Mr. Stormont of 
Bombay and others) have given up all attempts to domesticate the I 
most koinmon variety of bee found there on account of its intract- [ 
able nature,” The Government further <’onoludea the industry is I 
unlikely ever to bo one of gfeaMrnportaiice in India, ft can only I 
bo followed in the iiilU where flowers abound throughout the great- | 
er part of the year, or in forests where food is equally plontiful. 
The Governmout does not see its way to taking any practical steps 
in the direction of improving the Rystem of bec-oulture in the 
iiills and forests ; but opportunity i.s to be taken of the Calcutta 
International Exhibition to inaKc further inquiries in the matter. 
I’he Local Government# are invited to scud specimen# of hone»y, 
naming, if posKihio, the varieties of bee which produced them res- 
pectively. It is much to be regretted the Govenimeut resolution 
should discourage attempts at improved bee-culturc in the plains, 
seeing that no real trial has been made by an experienced bee- 
keeper. Botanists, including Mr. King, tell mo there are flowers 
in Lower Bengal, for example, for ten months ; that only in Dc- 
oember and January do they fail. The rains have apparently now 
commenced, and os to there being a doarili of flowers before the 
rains — that is, the swarming time, and I found nfy bees bringing in 
pollen from, I think, January to the present date — I consider the 
conclusion erroneous ns applied to Lower Bengal. Certainly, if 
flowers existed all the year round, tJjo lionoy-beo would Jiot need 
to store food and would no economically valuable ; that for four 
months there are no flowers is an admission whicli proves, not that 
the honey-bee cannot be profit^ably cultivated, but that it can be 
far more profitably cultivated than in Europe and America, coun- 
tries having severe winters, during which there arc not only no flow- 
ers, but the temperaturo is so low that the bees cannot breed to 
keep up their numbers, so that it takes two months of spring wea- 
tlier and judicious feeding to strengthen the boos up to profitable 
nunibei’S. Herr Vogel, one of the greatest German authoriticM on 
the subject, says, “most localities iu Germany are honey-poor 
{honifKirm), but there is in the wide German Fatherland, indeed, 
no place in which bees could not be kept with some success.” 
Honey-poor localities are defined as places whore all notable honey 
harvest cease# with mustard flowers, and if from harvest through 
autumn the bees get enough for themselves and their brood the 
bee-keeper must be oousldered fortunate. A neighbourhood is 
generally said to be honey -poor when there is no noney harvest 
during autamut and «uoU neighbourhoi^ form the greatir purt of 


teachers, bv ^mall farmers, 

empty hivo, Ocj; neneraUy con!!oidy fo** 

'bees have to be fed ttp pay Ac li^^nglaud ihv. 

reepuriug six Avecks or the februev, stock# 

tality, iluriug which there Is uod the ter mor* 

there is no severe wdnter in the plaiflt® 'Oerally^ 

dearth of flowers, the b^es van bo fed ot the 
sugar, and ro tlio brooduig being maintained, th'd^cial 1^^ Land 
would last ton months instead of onI> from May to 
England, and sw'arrn.s could ho made artiflclalfy *at almdsi 
time. If without any protection —artificial i^omb, feeding, stlmu 
ating, breeding, and other tic vices of the agriculturist — the bee# 
collect stores siiflioient to otter a prize worth taking, surely it is a 
scarcely justifiable coiicluaion th.at the plains where this occurs aro 
unsuited to boe-exdtupe, Ah to the attempt# ma<le to oultivato 
bovH, T do not tldrik any but, moat favourablt* concUmonu can be 
4lra\\)i from llif^ case,’» reported. 'I'he Rev, T. Mayer, Bamin, ha*, 
taken tl»e matter up, and In* appears to be acquainted with the 
Bubjoct, but no restilts are given. Afi to the native metlmds, oven 
that of Kasdnnir, Avliicli a]>pears humaiio, as the hoes are not ile# 
troyed, is probably iiiforioi’ to the old Evglish one of killing tho 
heavy and light Htocks with sulphur ; for the old brood comb muni 
harbour AvaA'-moth and ot/ior enomitv, of the Iiiv^c bee. As to one 
mies, tli« greate.M(. I think, tho wav moth, whi<*h is very com- 
mon in nests of tho iotligenoiis hive boe in tlm plaiiis. liinw 
taken uesta almost destroyed by it; but this could be met l>y 
giving no more comb thnn the bce.-i emu cover, and contracting the 
hive. If these measures should not ab^o!nfc'>ly keep down the 
moth, then the Italian bee, if introduced an I properly managed, 
would do HO, as it ha-, in Amoiica. Ah to the temper of the Indiau 
beos, as a German l»eo maatm* said tonus bees are bees,” and 
much nonsense is talked on tlilH subject; there is no evidence of any 
value that tlio Indian sprrtf-s of /oee he^ is worse than other «peciCH, 
and 1 loiAm evidence to the contrary as \vt*U os considerable experi- 
onco, for I ’have perfonued mo-stdiflicult manipulations In tiaiis- 
fen ing coml>s to frame hives. I have three stocks of native bees 
now in Calcutta, and they are very mi Id -tempered. I handle them 
without s.)noke, veil, oj- gloves. Mr. Stormont, referred to in tho 
Government resolution as having found native boos vicious, doe« 
not give information a.s to his mode of manipulation; and as I 
imdei'fttand Ids report, he. simply rof(.*rs k> unicomb bees, and not 
to the kind likely to tako to a hive, tho multioomb bea, living 
iu holes, in trees, in rock cavities, &e. 

It is quite poasihlo the multioomb bee of the plubi# may not bo 
so profitable an the boo of the hills ; its swarm# may be lighter ; it 
may b(j exceedingly prone to swarm and breed drones, &o, J'his 
remaiuH to he provv<l ; if hill liees aro nntch bettor, then queen# of 
hill bees nr small stoi ks may readily b^i imported into the plains, 
and no difficulty will bo found in keeping them over a very largo 
area, independcutt of fiji’ost a)id jungle. Should these be less pro- 
fitable, an 1 think very probable, than the F,nropcan variotloH, then 
the Italian bee could be cultivated, I believe, with succobs, and 
where mimtard, logiinieiis, fruit trees, &c., are culti Abated, 1 believe 
boos would bo found highly profitable. 

A.h to attempts to introuueo tho Etn’opeau beo, these liaA'o failed 
from well understood causes ; the hito Lady Anna Gore Langton 
imported some hoes when her brother, Mie Duko of Buckingham, 
was Governor of Madras. The experiment failed. Air. AVoodsido, 
a MiH.sionn7’y, N.-\V. F., imported a stock of Italian boos at his 
ow’U expense, hut tin* beo# perished. An Italian exporter tells me 
he sent beos to India vvV/ Bombay ; of tiic fate of these J have not 
heard. J imported thre<‘ stocks and tw'O Bpare queens, with tho 
result that I have two fiuf* stocks which luvo done very well <lur- 
ing the hot Aveathcr in CalciiLta, and they find botli honey and 
pollen. I hav’'c not swarmed them, bccan.Ho the queens are so 
young that I cannot get aii}^ drones ; 1 have not taken honey in any 
quantity, because I have fed up the hoes to make them breed, as I 
naturally require becH, not honey — tho bees being far more valu- 
able than honey. The heat ha.H not attcctoU the bees injuriously ; 
they Imvo done remarkably well, and are a living evidence that 
tho Italian bee can be cultivated iu the plains. I find tim native 
bee very prone to swarm, and the stoekH are light ; it remains to bo 
seen if the native hoc can ho made as profitable as the Italian ; but 
if not, the Italian may be cuHivated. As to the unicomb bees, ^ 
do not think A /^/m F/ttrm of oemiomic value ; A. Domain remain# 
to bo tried, as nothing is known conccimiug the mode of cultiva- 
ting it ; a long thatched op on -sided hive AA'-ould probably have to 
take the place of the uaual closed hive. 

As to hive and appliances to commence with, one stock in nil 
English frame hivo should bo tried for profitable cultivation; 
probably a modification of the German hive, built of clay or straw, 
would bo found inoHt suitable. As to appliances, I think natives 
should rely rather on tJio centrifugal extractor, by which lionoy 
can bo taken from any part of the hive w'lthout damaging the 
comb, than on supering, at any rate at first. I made an extractor 
for Mr. Hunter for about Re. 1-8 ; the cheapest EngUfth one is 15k. 

X rooomiueild Mr. Cowan’s book, costing Is. 6^/., for boginners, 
and 1 strongly dissuade anyone not thoroughly acquainted with 
tlie subject from importing ioreigu bees ; it is not a very difficult 
matter to order a stock of bee# from Europe, but u hen tho few 
surviving bees reach their destination (if any aurvive), months of 
care, gniaed by knowledge and experience, are required to provont 
their total extinction, and success is very doiibtfiil. I wonM 
strongly rucomiuond planters and others liavlng bml to keep bees, 
and anyone who has a verandah in which to place a hive, or a tree 
under which it could be placed, may derive inueli pleasure and^ a 
proportionately large profit from a hivo or two, commenchia with 
two at moat, I have a few book# Avhich I lend to person# desirous 
of trying to keep bees, and I should have much pleasure iu giving 
any aBsiatauce^ my power to would-be bee-keepets, Mr* Hunter 
tell# me he ha# ei^t hives iu his vcfaudah ; ho gets oxccllent 
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Oil, UNPMD VILLAGE LABOUR. 

/fi natUfaotory to find that logUlatlou is *t last to be attempt* 
l^ocl on tlilii im^rtant subject, The question has been so long 
/pe for decision that a doubt arises whether the usual evils oi 
prolonged waiting have not supervened. So long ago as I860, 
the Public W^orks Commission recorded among the results of their 
ciKiuirleB — (1) “That customary labour has not been afforded 
to the extent neoessai'y or formerly prevailing ; (2) that the 
difficulty of enforcing customary labour has increased ; and (3) 
that customary labour should be enforocd by enactment.** Four* 
t«tut years have passed, and yet we believe that no Bill on this 
subject has been introduced into the Legislative Council till now. 
The Hon. Colouel 8ankey has taken heart of grace, and introduced 
the Bill that was published in the JFbrt St, O^ovye, Gazette of the 
1st May. The Buujeot is no doubt beset with difficulties. Not 
the least is the plethora of doctors who have been ready and 
auxious to prescribe for the patient. The minor irrigation works 
of the country are the patient, and the unfortunate sufferor 
has been dying of neglect and inanition for the lost twenty years, 
while doctors learned in administration have been disoussiug, if 
not quarralllug, over the remedies. 

The Bill introduced by Colonel Sankey, in short, contains only 
fifteen sections. We propose to criticize its provisions in some 
detail. Section 1 extends the Act to the whole Presidency of Fort 
St. Goorge, excepting tlio districts of Madras, Malabar, South 
Canara, and the Nilgiris, and the canals and distributaries 
more than one village in the Godavery and Kistna deltas. 
The wisdom of excluding canals that irrigate one village only is 
(questionable. A oauaf affected by tiio law would cease to 
be affected by it, if now or hereafter it irrigated half-an>acre 
iu the area of another village. It would be better to omit 

all reference to the deltas, tor, by Section 2, the Govern* 
ment may oxompt any district or mrt of a dUtriot, and any 
locality or work trom tue provisions of the Act. This power (s 
ample for all purposes of exclusion. Section 2 lays down what 
w'ork is to be performed by Kudimaramat, or unpaid labour, 
Tltero is muoli confusion of language iu the wording of many 
sections of the Bill, and careful revision by a lawyer or a legal 
draughtsman is very necessary. Tiiewora “ landfiolder,** which 
is used and defined in the Local Funds* Act, 1871, and which 
would be applicable throughout the present Bill, is nowhere made 
use of. lu Section 2, laudholdora are referred to as “ those who 
own (lands) In whole or in part.” In Section 5 we have “ the 
owner or proprietor of the laud.” The latter, interpreted with 
legal accuracy, would bear a more restricted meaning than the 
former, and yet both are apparently intended to bear a moaning 
exactly tlie same. Stinilany in Section 3, works are desoribed 
which are to be done “ by those .... who cultivate land, . In 
Section 5 is laid down that under certain cirouinstauces “ the 
actual cultivator or tenant of the land ” shall be bound to con- 
tribute the quota of labour. It is clear timt a teuaut need not 
necessarily cultivate the laud he may leave the land fallow, 
or he may employ cultivators under him. In this case, therefore. 
Section 5 extends the meaning of Section 2 as regards cultivators 
or tenants, just as it restiicts the inoaniug as regards the land- 
holder. In both secliouB the meaning should remain the same. 
The adoption of the terms “ landholder” aud “ tenant ” as used 
and defined iu the Local Funds* Act would remove the difficulty. 
Section 2 defines the repah'S to irrigation works to be done by un- 
paidlabour. “(1) The filling nqi of gullies, ruts, and holes, 
titpecially at the hack of reietmenU, Ac., Ac.” The words wo have 
italicized should be expunged. If the law requires the filling np 
of holes, Ac., there is an end of the matter, aud it matters not 
whether tlie holes are at the back of a revetment or in any other 
part of an irrigation work. To devote special care to a revetment 
may properly form part of an executive order, but not of a legal 
provision. To take a parallel case, the law provides punishment 
tor theft generally, ana all special cases are included, aud it would 
be supertuious to say “ whoever commits theft, especially of 
pocket liaudkerohiefe, sliall be punished with imprisonment, 
Ac.” 

Clause 2 runs as follows : “ The prevention of the growth on 

village irrigation works of prickly pear, wild croton, young trees, 
and other vegetation endangerLug the safety or conoeallug the 
condition of the work.’* This is a clause capable of affording 
infinite Legal wraiigUug in the Colh^ctors’ Courts. I’roventioii may 
be better than cure, but if prevention fails, is there to be no at- 
tempt to cure ? Unqmid labonr is to be applied to the provontion 
of the growth of certain vegetation, but not to the removal 
of the vegetation If a young prlokly*pcar does appear 
above ground, or a shoot of wild croton, or a seealmg, 
the law falls. Labour is to be applied to q)reventioii, not 
removal : a fortiori, unpaid labour is not to be ai>pUod to 
noxious vegetation already in existence at the time tiio Act c unes 
into operattou. But the eouchiding qmrt of the clahse must iu any 
case render the first part inoperative. No vegetation can “ eu* 
danger the safety or oonceal the condition of a work” until it has 
actually grown up to some extent, greater or less. But it is only 
vegetaBon of this special kind the growth of which is to be ** pre* 
veuteil.” The most acuta legal intellect, we venture to say, would 
find It hopeleni to clear a track through the word*1flaigle of this 
•eotion. 


* tollows : ** The preservati MU Cf *uoh bushes and 

have been planted for the prqteoticu of the lotorior water* 
,^ 0 ^ of bunds of tanka.” Thit pteiuQM^dy means the appoint* 
ment of watchmen, as It is mait^y by keying, off oatUe that Dushes 
and grasses are preserved. But if the wotk U n^leoted, nothing 
more, as the law is now drafted, can be dqae. If the bushes ana 
grasses are deatr^ed, unpai(i. labcqr Is not to be employed for ro* 
planting them. But what unknown po^er is to step in, and do this 
moat essential work ? Again, why are :the Interior slopes of bunds 
of tanks to be alone preserved V It Is oo(^onftUy of .much impor* 
tanoe to plant up with gra^ the external tiope of a bund. Why 
should the preservation of the glass on the internal slope of the 
bund be left to the villagers, aud that of the external slope to, 
say, the Engineer or the CoUector 7 

Clause 4— “The olcaranoe of sRt from slnii^, supply ami 
distributing ohanneU of tanks, spring channel, and also, when 
not maintslaed by the State, from river channels,” With respect 
to this clause wo would enquire how It is to bo do tor mined 
whether or not a river*ohaunel is maintained by the State. Does 
it depend upon whether an allotment of State funds is made iu any 
particular season or not ? Allotments for clearing livev-chauuels 
are frequently made at Intervals of several years. Are such 
channels to be regarded as “ maintained by the «tnte ” in perpeinv, 
or as sometimes maintained 1^ the State and sometimes not ? 
Again, can the Collector or the Engineer, either or both of them, 
announce that a channel is no longer to be maintained by tlie 
State, and in such case, will its care thenceforth devolve ou the 
village cominnnity ? 

Cl.».iiH*^ .V— “ Tlie clearance of spaces between the upright stones 
of caliiiguliliB (\vaste-weii*8 with upright stones) and the regulation 
of calingulahs, according to the roquirements of the season.” The 
intro(iuctioii of a definition of the word oalingulalx into the body 
of a clause of the Act is obviously objeotiouablo. There is no need 
to use the forolgu word “ caliugulah ” at all. It means neither 
more nor less than the Eugliah word “ waste- weir,” which should 
alone bo used. A oaUngulah Is not, as here defined, “ a waste- 
weir with upright atones.” There are innumerable calingulahs 
without upright stones. These, however, are dammed up with 
earth aud turf to store up w^ter in the tank, and need regulation 
and clearance like the rest. There is a further difficulty. Who is 
to define “ the requirements of the season 7 ” There is a vagueness 
about the phrase which does not commend it for use in a legis- 
lative enactment. For clause 5, we would substitude the follow- 
ing : — “ fi, — The clearance qf wa8te-we|ra, according to rules to be 
issued from time to time by the CollectoxV’ Iu the first two of the 
five clauses of soetton 3 “ village irrigation works ” aud “ irriga- 
tion works appertaining to the village ” arc specially referred to. 
But in Clauses .3, 4, 6, there is no such limitatiuiu The use of the 
words in the first two sections and their omission in the last three 
is probably accidental. All irrigation works may be said to 
appertain to some village or other. There appears to be no need 
for the words at all. 

Section 4 of the Bill lays down that in any district, or part of a 
district, the Government may by notification require that any 
work not included in Section 3 shall be performed by unpaid 
labour, uuou being satisfiod that such work lias been heretofore 
performea by unpaid labour in such district or part of u district. 
This qxro vision opens up an important question, the tUscussion ot 
which must be ruserv^cu for another issue. — Madras 


AGRICULTUHE. 


[2>rom a Correspondent.) 

^ Pakts. May 19. 

M GUFFAKT, to whom reverts the honor of the discovery 
. of the preservation of green fodder in trenches, or silos, and 
known under the name of vnsilaye, reminds all whom it may 
concern, that he alouo, and no one else, is the real discoverer of 
that process, which has revolutionized French ugrioulture, and is 
in a Tair way of effecting the same in several other countries. It 
was iu 1852 that M. Gufiart first commenced experiments, which 
he coutiuued during eighteen years with varying success. It was, 
however, only from the moment when he cut or chaffed the green 
maize, treacling it closely in the trench, and covering the mass 
firmly with planking, stones, Ac., to exclude the air, that sueoess 
became estabUshed. Austria, as well as other nations, w4i*e simulta- 
neously at work, but GuSart arrived first at the practical solution. 
He won the honor well, and it is only right to wish that he may 
live to wear it long. M. Le Blan, of Brest, continues his crusade 
in favor of the eiultivatiou of xxarsnips as a forage plant, where 
climate aud soil suit, and these conditions are pretty general. The 
root is largely entering into the rations of homes, resulting lu an 
economy of oats. There can l>e no question as to the importance 
of parsnips for milch cows. It is to feeding cows on them that a 
large part of the reputation of the Channel Islands butter Is duo, 
ana the same observation applies to the best butters of Brotaguv, 
for in the latter country, where the brands are Inferior, the cause 
must be attributed to objectionable methods of propai'ation. 
German agriculturists devote much attention to the food and the 
feeding of animals. In Baxouy ground-nuts oake has been em- 
ployed* and also rice fiour, in the feeding of milch cows. In both 
oases the quality of the nblk and the quantity of the butter 
have been improved, while the oattlo, rclishlna both provender, had 
a d^ded prmereuoe for the rice flour. At Pudle, cotton seedcake 
been added to the ordinaiw rations of ndloli cows ami with 
benefioial results. Some of M. Pasteiir’s conn try men, and several 
Italian scientists, call in question that gentleman’s important 
discoveries respecting the origin and causes ol cattle plagues. 
That diseases are caused by aninufioahe, fioating about us, and 
only wait^ the favorable OQndltions of humidity, lieat, and close- 
^ ai^ d«?eloib U a theory of which Pasteur does 
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not oUim th« jfAtoriitty. Indeod, roaders of Ooetho^i Famp will 
find the dootdne there nnbliefaed before Piistenr ww born. Bttt 
the latter olaitna, atid ftAtly^ ao, to have diaoovered oertaiii infuaoria 
oallod microbet eicistluff in the blood of itook, viotims of petiet 
which, by their marvellous fecnndity, deprive the blood of the 
animal of its oxygen, and so induce death. Farther, Pasteur not 
only prodnoed these microbes arUfioially, causing death when they 
were Introduced into the System, but ne prepared that very virus 
^ so harmless a form, that wheu employea as i vaccine, the cattio 
inoculated with it remained proof against attacks of the midady, 
while stock, un vaccinated, suecumbed. What has not yet been 
demonstrate^ is the efficacy of this inoculation for a longer period 
than six montlu certain. Ihrpeirimeiits will In due course set this 
point at rest. Thd French Oovemment has just given an addi- 
tional proof of its appreciation of Pasteur’s life-work by doubling 
bis pension, by raising It to 25,000 francs a year. 

I’here are many agrioulturists In France more patriotic than 
practical. They belong to that class of short-sighted indivldualr 
who maintain that native broods of stock can surpass the race of 
Burhams. Hence, the starting noint of the angry discussions which 
rage. A fow simple facta sumoe to sot the dispute at rest. In all 
the cattle shows held in France, they are the pure Durhams, or 
crosses, that invariably carry off the prises. Kveiy country in the : 
world imports Durhams for breeding purposes, the Chinese being ' 
the latest. Where are such Durhams sought ? In England of 
course ; never in France. Again, the small farmers of this country 
have adopted the excellent habit of saving up till they have a 
sufficient sum, say 800 francs, to purchase a young Durham bull 
to serve their cows, and that animaf is imported from the cradle of 
the short-horns. 

The diminishing supply of good foreign tobacco has forced the 
French Government to consider the question of its home cultiva- 
tion. For three years experiments in the south-western portions 
of the country have boon carried on. The results have exceeded 
the most sanguine hopes. Last year, despite the cold wet season, 
the yield of tobacco was so satisfactory, that an important area 
of land is at present devoted to tobacco culture, soils of a sandy 
character being preferred, such being the kind on which the best 
brands of Havana are raised. Climate does not appear to be the 
decisive factor in tobacco culture. In the West ludie^ tobacco 
is cultivated during the winter season, that which signilies a 
teinpoiuture eipial to the summer heat at Bordeaux. The culture 
of tobacco can replace the i.iestroyed vineyards, and another consola- 
tion lias boon found in the caltivation of China grass, or Bamie. 
The great obstacle up to the present against the latter has been 
the want of a machine to bark or skutch the stems, and set the 
fibre free, cleanly. Such is claimed at last to liave beou found, 
as a company has been organized not only to construct tlie machines, 
but to fare them out to the farmers: Further, the company iu 
question guaranteed to supply seed and plants at reduced rates, 
and to take all the grass raised, lu order to augment the supply 
of boiHcs for the cavalry, the hliniator of War has decided to 
place at the disposal ' of farmers, select breeding marcs drafted 
from tile State studs. The farmers will be allowed to employ the 
marcs at light work, as payment for keep, but they must be 
covered only by stallious belonging to the Gov’crnmeut studs, and i 
those approved by the official vet. The foals arc to bo registered ' 
at the nearest cavaliy depot. If the mares after three years prove 
improper for reproduction, they will be taken back at the cost of 
the State. 

M, Houley, chief Veterinary Inspector, states that in the case 
of autmals dead from a contagious disease, the best moans to 
destroy tlic germs of the malady is to cook tiie remains, whicli 
can then be employed witjion 'danger lor feeding pigs, dogs, Ac. 
Care must be taken that while this diet suits during the rearing 
period of pigs, it is totally unfitted for fattening the animals. X 
think there are other reasons than the possibility of contracting 
the trichuiue disease for keeping American pork out of ilie French 
market. In England and Germany, where such vast quantities 
of that pork arc consumed, the inhabitants do not suirci* from 
trlchnine. The truth is that American food importations ai’e so 
cheapening the necessaries of life, that fanneis cannot obtain re- 
munerative prices. Labor and other expenses, local as woll as 
general taxation, tho cost of machinery, Ac., augment, and agri- 
culture does not progress lu proportion ; heuco, tho secret of the 
situation. Everywhere vegetation is a fortnight late. This has 
told on stock-feeding, and has compelled animals to bo premature- 
ly sold, and at imerior prices. The future, however, is not 
gloomy. Tho vines and cereals promise well ; forage will be less 
abundant. Farmers arc not inclined to invest in implements. 
The sugar industry is deolining owing to fiscal charges. On the 
contrary it is progressing in Germany and Austria. Tho French 
Budget of Agriculture allows a sum of 50,000 francs this year as 
pi'izes for the best cultivated small holdings. — j\Jaiira& MaU, 


FORESTRY. 


NOTE ON FRENCH FORESTS BY MR. A SMYTHIES, 
ASSISTANT CONSERVATOR OF FORESTS. 


1. 4iiTaihuTg,^^)[it forest of Strasburg, or the Hohwald, is 
situated on the eastern slopes of the Vosges mountains, in what 
was formerly the Department of the Lower Rhine, and it nearly 
surrounds the small village and watering place called Hohwald. 
It belonged formerly to the Commune of Strasburg, but, since the 
Franco-German "War of 1870-71, it has been considered State 
property, and it is managed like other Grown forests in Germany. 

2. Ine area of the forest is 2,118 acres : the total annual yield 
U 229|5M cttbio fasti or about 106 oubio ftst per acre { the total 


annual rovemie amounts appioximatoly to 3,600?., or about \f. 
\2$, per acre, and tho expenditure amounts to 5M)0?. aunimlly. 

3. Tills is a most Instructive forest to visit owing to the eploii- 
■did natural reproduction of tho two priuofpal trees, aud the regu- 
lar young crops which have resultoa from the regeneration cut- 
ting tbomsciveB. Silver fir and beech couititute the greater 
proportion of tho standing crops, and it is now many years siiioo 
the regular method of compartments, as distingivishoa fi’om tlie 
selection method, was first applied. There are aont^ portions of tho 
forest, however, where tho young beech poles have been allowed 
to overtop the silver fir, and, though the latter has a wonderful 
faculty of shooting up and growing vigorously after many years of 
suppression, it is nevertheless obvious that, had the baeoh Insen 
cut away some years previously, the silver fir would be now much 
higher, more vigorous, and more unifom ; iu other words, tho 
absenoe or neglect of cltaninff^ has here most certainly itisulted 
iu a loss of production and of revenue, for tho fir Is far more 
valuable than the beeoh. These remarks, however, are applicable 
only to a small extent of forest, and iu tho younger seed crops 
the beech is being out awa^y in time, and tlie fir mil be able to 
shoot ahead from the licginning. Tho necessity of cutting back 
the beech in a mixture of silver fir and beeoh is explained on pages 
81 and 82 of tho '^Elements of Sylviculture,” by G. Bagneris, 
London. 

4. A comparison between the conditions of growth in tlio 
forest of Strasburg aud iu the fir forests of the North-West 
Himalayas is iu many respects in favor of the former. The 
slopes are leas steep, ao that you can walk up aud down with tlie 
greatest ease, and they are not so i-ocky ; the soil is deep aud 
always moist, there Is a conspicuous absence of under-growtli 
(shrubs, bushes, herbaceous plants), and seedlings are found every- 
where under any crop which is aafficioutly advanced to shed seed 
copiously. Tho main conditions of natural reproduction by sood 
arc therefore different in the two countries, aud this should bo 
borne in mind whenever fellings are made in the Ilimalyan fir 
forests. A certain strip of forest ueir the village of Hohwald 
was entirely cleared by the wind some years ago ; it has recoded 
itself, aud now bears a dense young crop of fir aud beeoh; suob a 
result would only bo seen in the Himalayas uudor exceptionally 
favorable clrcumBtauoes, and even on the limostone soil of tho 
Jura, where brambles and otlior nlants grow up in a thick mass os 
soon as they receive sufficient ligut, such a spot would have to bu 
planted up. 

6. There oi’e various plantations of spruce fir, btlongiug to 
private owners, in the Uonwahi, the thiuuiugs from which yield 
valuable returns im hop poles. The forests between Saverne and 
Schlestadt are well worth visiting, and \yasselonne U said to bo 
as good a forest centre as can l>e found throughout tho Vosges. 

(). G4rardnin\ — Cr^rardiuor, iu the Department of tho Vosgws, 
may be reached from Epiual by rail, or from Munster by dUigenoe. 
The State forest, surrounding ths fashionable watering-place 
of G4rardmer, coutains 11,472 acres and is divided iiitt* eight 
working circles, of which six are treated by the regular method, 
M'hile two are worked on tho selection method owing to their being 
at a considuiable altitude near tiic limit of forest vegetation. The 
rock is granite, aud the altitude varies from 2,000 to 3, 800 feet 
above sea-level. 

7. The average composition of the forest is as follows : — Silver 
fir, 40 per cent, ; hooch, 30 j spruce fir, 20 ; other kinds, 10. Here as 
elsewhere, the two firs arc the important species, and command the 
highest prices, 

8. The average annual yield for the whole forest is not more 
than 50 cubic feet per acre, and tho revenue for 1882 amounted to 
7,448?., or about I2ir. 9J. per acre. 8onie of tho working circles, 
however, show slightly better results than this ; for uistauoc, tho 
eighth working circle, called U Ortutde Monl<mnc^ has an area of 
1,863 acres. The annual yield of regeneration cuttings in tli* first 
block is based on volume, and it has been fixed at 84,768 cubic 
foot or about 45 cubic foci psr acre. Iu this amount are iucludoil all 
windfalls and dead trees of three feet girlh and over, and all trees 
of four feet girth and over removed in thinnings, selection tellings, 
Ac., ill the remaining blocks whieh have not yot reached thoir turn 
for reproduction. Tnis leaves a small amount for thinning the 
smaller poles, windfalls, aud dead trees uudor throe feet girth 
throughout tlie working c*rclo, but it cannot be estimated at more 
than 10 cubic feet per aero, making the total annual yield 55 cubic 
feet per acre, Tho revenue from this working circle for 1882 
amounted to 1,367?., or about 14#. 8d. per acre. T^e working circle 
of ?« Qrandf Montwjnt Is well worth visiting owing to tlio regular 
distribution of age classes on the ground and favourable reproduc- 
tioii, but tlic yield and the revenue (if the figures given above, 
which were furnished by the local forest oflhier, fairly reprosont 
the average of a series of years) are roioaikably small, au<l iu this 
respect this forest compares unfavorably with other forestfi iu the 
Vosges. The rotation on which this circle is worked is 144 years, 
divided into four periods of 36 years each, to each of which a 
block of an average area of 467 acres bos been assigned. There 
arc four Government saw mills in the locality, besides numerous 
private ones, and as a rule all the firs are out up into planks on 
the spot. The total length of forest roads is about 42 miles. 
Odrardmer is well known to all forest officers who have passed 
through the school at Nancy, as every year tho students arc taken 
there to undergo a coiuso of triau^ulatlou, and to bo instructed 
iu the working of saw mills, of which there arc many kinds within 
the vicinity. 

9. Ponlarlitr * — The communal forest of Fontarlier is situated 
near the town of that name on what is called tho simoud plateau 
of tho Jura Mountains consequently on the Juraasio limestone, 
and at an avei^ge altitude of 2,500 feet above the sea level. Tho 
first working cm;le has an area of 574 acres, aud the average 
annua,! yield is about 79 cubic fett per acre, including thinnings 
and Bolfotion ftlliugs. These limestone soils are rich, and there 
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iR a great variety of underehrubs in tbifi forest, including thrc( 
Bpecuis of Itmiccra and a Lorbaocoos cider. If too much Tight ii 
admitted on to the ground before the crop of young »eedling« ii 
thorongldy established, n dtiisc crop of brambles i^rings up 
chokes pre-existing seedlings, and readers natural reprouuctioi] 
slow and uncertain, if not altogether iuipossihlc. The third block 
of this working circle is chiefly roiuarkaDic for a regular and com 
plete polo crop of silver tir sixty years old ; the leafy cauopy I 
complete, and there is scarcely any herbaceous vagotatlou on tin 
ground. This portion of the forest is the more interesting as the 
rcproductdoii cuttings which resulted in the present excellent crop 
wore made in 1820 by M. Lorenta* one of the founders of moderr 
J^Vench sylviculture and now Director-General of the Fores 
Aduiinistmtion . 

10. Ono circle is worked on the selection method on account o 
the steepness of the slope, thus resembling in some of its features 
a Himalayan forest, 

11. La Fuvctle. — ^This forest derives it name from f tie, an old 
word for ^piceut the spruce fir. It is situated on the third, or 
highest, plateau of the Jura mountains, at a mean altitude of 
3,280 foot above soa lovol. The total area is 366 acroa, and the 
forest is worked on a rotation of 140 years, W'hich la divided into 
seven periods of 20 years eocli : thoi-e are consequently seven 
blocks containing on an uvorage .52 acres each. The second period 
commenced in 1878, so it is in the second block that regeneration 
cuttings are now being made. In the first block, wliich was 
regenerated from 1858 to 1877, thinnings have already taken 
place once. 

12. The crop consists of spruce and silver fir in almost ctiuul 
proportions, aua hero It ia the former which is the more valua- 
ble, the spruce having a value of about 7d. a cubic foot stand- 
ing timber, whereas the silver tir is not w ortli more than 5^ft 

13. The soil is not deep, and the trees do not attain a greater 
length of timber than 80 feet ; but for all that the forest has been sc 
carefully organised and inanagod that the leturna are rcmarkubly 
good considering the great altitude. The average annual yield, taken 
From the figures for Uie last 25 years, amounts to 49,229 cubic foot, 
or about 135 cubic feet per acre ; the average annual revenue 
during the period amounts to 928Z., 21. or l(h. 8J. per acre ; while 
tlic expenditure has not been more than 40/. per aouuin, excluding 
the proper share of pay of the superior ofheers ; this would not 
however raise it to any coiisidorahle oxtout, and there remains a 
handsome not annual revenue to the State. 

H, In the second block, W'hcro reproduction fellings are now 
going on, wc find numerous young seectlings of the two fh*s in the 
most promising condition ; many of them existed ou tlio ground 
before the primary cutting was made {cufoaneni fjrowUi), and are 
now profiting by the extra amount of light given to them j the 
soil is not deep, and consequently there are no brambles or brush- 
wood to Interfere with reproduction, and the thin covering of moss 
on the ground permits the seed to germinate with great facility. 
The crop is aged from 140 to 150 years, as shown by the annual 
rings, and the treo have a mean girth of 6 feet at a height of 5 feet 
above the ground. 

15. The thii-d block shows a dense crop of tall timber, w ith 
much young growth of various siscs uudorucath ; here aud there 
the wind has blown down some of the taller trees, but generally 
speaking, the forest of la Fuvdle seems to be singularly free from 
the ravages of the wind. This is not the case with all forests in 
tlio locality, as there is a forest higher up the valloy, where 5,000 
trees were blown dowm in a single day, stopping all fellings for two 
years, greatly interfering ivith tlie nice calculations of tho annual 
yield, and oi course seriously oompiomising reproduction, for it is 
not eveiy forest where one may expect such a favourable issue as 
that mentioned under the forest of Btrasburg. 

16. In tho fourth and fifth blocks the trees are somewhat 
smallsr, aud the sixth and seventh have boeu already regenerated. 
{Selection fellings are carried out in the third, fourth, and fifth 
blocks. In tho seventh block wo find a complete aud regular young 
crop, 80 years old, growing up under tho best possible conditions, 
with rather more spruce than silver fir. Tho average height of the 
poles is 85 feet, and tiicir girth feet. 

17. This most Instructive forest is well worth a visit, as all the 
details of tho organization project (which for this forest was pre- 
pared by M, C. BroiUiard) can be the more readily appreciated by 
the beginner, as there is only ono working circle, and the various 
age classes are very fairly represented. 

18. ha {}randv C6ic. — The neighbouring forest of La grande 
C6U is situated on the other side of the valley at about the same 
altitude. It contains au area of 947 acres, and is worked on u 
rotation of 150 yeai’s ; it forms one working circle, and is divided 
into five blocks, with five periods of 30 years each. Tho first 
period commenced in 1858, and is consequently approaching its 
term. The conditions of giwth aie much the same as in la 
FnvvlU. 

19. Tho average annual yield, from tho returns of the last 25 
years, amounted to 104,636 cubic feet, or about 110 cubic feet per 
acre, and the gross annual revenue has amounted on an average 
to 1,970/., or about 2/. In, 7d, per acre, while the expenditure — 
omitting as before the pay of the superior otficers— has not exceed- 
ed 81/. por annum. 

20. L4ifkj\^Th.e forest of Levier is situated on the gentle 
slopes which descend from tho second plateau of the Jura to the 
first plateau. It is distant about 18 miles from Pontarliar, and is 
tn the conservatorship of Hesancon aud the department of the 
Doubt. The mean altitude may be put down at 2,500 feet above 
sea level. 

21. The geological formation is the Jurassic Ilmi-^tonc. 

22. The ai'oa of the forest Is 6,734 acres, aud it is divided into 
eight working circles, and tho transitional rotations adopted in 
them vary from 80 to 120 yoaie ; but when the forest has beeu 


finally reooguized as high forest, worked by the regular method of 
thinmngs, Uie rotation will be uniform and fixed at 160 years. 
There will also be a smaller number of working olrcles. 

23. As an iustauco of tho present organtxauon of the forest, we 
may take the second working circle called Qmud Jura OueH* The 
area is 622 acres, the rotation ia 100 years, and there are five 
blocks, with five periods of 20 years each. The annual yield of 
the principal cuttings is drawn from the seoond block, together 
with some old trees remaining in the first block, and it has been 
fixed at 44,933 cubic foot. In the third and fourth blocks selec- 
tion fellings are made, and they extend over one-fourth of the area 
every year ; in the first and fifth blocks improvement outtings are 
made over about one-tenth of the area every yeansothat any one 
part is re-visited every four years in the first and every ten years 
in the second cose. 

24. The following figures have been compiled from mi elabor- 
ate return furnished through the kindness of M. Carlot, the In- 
spector of Forests at Pontarlier, and, as tiiey embrace a period of 
two-aud-twenty years, they may be relied upon as correct and 
adapted to show the true financial state of one of the best Btato 
forests in France. 

Average of the yoarSf 18G1 to 1882^ incdusice. 

Annual yield of ail fellings ... ... 1,125,186 cubic feet. 

i; 

Value of this yield (gross revenue) ... ...22,252 

Expenditure (not including a shaio of tho pay of 
superior officers) ... ... ... 468 

Keducing this to tho acre, wo find that the annual yield amounts 
to 166 cubic feet, and the gross revenue to 3/. 6^. D/., a result 
probably unqualled in any other forest in Prance. If we allow a 
largo margin for the proper share of tlic pay of superior officers, 
wc shall find that the average net annual iuoomc to the State 
amounts to three guinecLx an acre. 

The crop consists almost entirely of silver fir, which, in 
this forest, attains its finest dimensioua as tho following measuro- 
meuts will show Ono tree was 13 feet in girth, at 5 foot from 
the ground, aud was 155 feet long, taking in all that could bo 
sawn. Another tree, blown down V>y tho wind, measured 146 
feet long, and, roughly squared at the base, girthed 10 feet. Many 
trees stirnding had a girth of 10 feet and over, and as a rule logs 
are drawn out of tho forest 80 to 120 feet long. There are largo 
steam saw mills in the vicinity of the forest, and these logs are 
drawn out by bullocks in their entirety, so that they cau be sawn 
up to any required acantling. In the Vosgns the logs are scarcely 
over more than 13 feet long, as that is tho usual length ol the 
planks required for tho market. There is thus in the Vosges 
orcsts very little damage done to tlie young crops, whereas in the 
forest of Levier the injury caused to young saplings aud seedlings 
is enormous. It is especially at cornors and turns iu tho roa<l 
that tiic chief mischief is done, for os the log sweeps round, it 
smashes and destroys all tho young trees with which It comes in 
contact. 

26. The wind is tho most dangerous elomout the forest officer 
has to contomi with on this exposed plateau of tho Juras. In the 
eighth working circle a largo space, coutainiug over 200 trees, was 
cleared by tho wind in 1880, and the soil is now covered with 
turf and brambles. The crop was a dense high forest, about 170 
years old. There* were very few seedlings underneath, and now 
the whole area will have to be planted up with some difficulty, us 
silver fir does not come up well iu the open. Evou in conducting 
the regular cuttings great prudonce has to be oxoroised, as« if too 
much Tight is admitted, the rich soil gives birth to a dense iJiuiss of 
jrambles and herbs, which greatly impede the growth of soodlings 
f they do not entirely prevent BipiUar results, only on an ex* 
iggcratod scale, may bo soon iu tho silver fir forests of the North- 
West Himalaya, where, oven under the densest canopy of mature 
■;rees, the umlorgrowth of herbaceous plants is so thick that soed- 
ings establish themselves with difficulty, and the evil is made 
ivorse when more light is admitted. 

27. Forest officers on leave from India should be i*ecommeuded 
to pay a visit to the forest of Levier, as there is muoli to be learnt 
in every way from a careful inspection of this splendid forest ; and 
i ever a Forest School is created iu England, aud tho students 
are taken abroad to study continental methods of forestry, they 
would do well to direct their steps to Fontailier aud make them- 
selves thoroughly acquainted with the silver tir forests of tho 
second plateau of the J ura mountains. 

28. La JoxLx . — The forest of ha Joux touches the forest of 
Levier ou tho south, and iu reality forms one continuous forest, 

mly it is iu a (Utlereut department and iu a different couservator- 
hip. Its area is 6,543 acres, aud it has a moan altitude of 2,625 
eot above sea level, Tlie forest is divided into five working 
lirclcs as follows : — 


Area i ^ Annual YrKLo, 

NAMh. ■ iu I I e 

Acres, I Total. 1 Por Acits. 

Oh 


'Northern 

! 

1,589 

160 

Ouhie Feet, 
120,688 

\OuhicFeel. 
i 76 

Slorth'Eostern 

m 

160 

78,797 

88 

ilastern 

1 1,237 

140 

343,470 

116 

;iauthern 

3,213 

140 

100,315 

1 90 

kVtstorn 

1 1,605 

140 

142,195 

1 89 

Total... 

6,348 

... 

^94,466 

90-8 

1 


liomarks. 


Tho annual 
yield i|,tbat ot 
the regenera- 
tion cuttings 
alone in the 
first aud fifth 
block* 


29. To this annual yield of 01 cubic feet from the regeneration 
cuttings in the first aud fifth blooksi we must add that which 
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multi from tbiuiiiuKfl aud lolectlon felliugi la the other three 
blooki. Thii may be estimated at 45 onbio feet, and we tbui 
obtain a total annual yield of 136 cubic feet per acre. ^ 

30. The grow total revenue u now 16,000/!, or about 21, 8«, lid 
per acre, It wai formerly oa high as 20,000/,, but the price of wood 
naa gone down. The ©xpoudituro may be ostlmatod at 800/., or 
about 2«. 6d. an aero, leaving a bandiomo net income to the Slate, 
though it does not come up to tho forest of Lovier, The comli 
iions of climate, aspect, growth^ export, Ac., are very much the 
same in tiie two forests, and it is not easy to understand why tber< 
should bo so much difTerenoe in the revenue and in tho yicla. 

31. La The forest of La Frme adjoins tho foroat of La 

Jottx with on ar^ of 2,820 acres. The crop consists principally of 
jllver fir, but this tree does not attain the same dimensions here as 
In the foresiy of Levler, and the yield and the revenue are mud 
less. 

32. The communal forest of Chamonix is situated 
both sides of the valley and chiefiy between tliat place and Ar- 
gentUre. The area is 2,760 acres. It is composed almost entirely 
of spruce, fir, and larch, and is worked by tho selection methoff. 
Any other method of treatment would be hero quite out of tho 
question. The high parts of the forest are at the limit of tree 
vegetation, and the extreme rigour of tho climate, oombiuod with 
ste^and rooky slopes, render reproduction difficult and uncertain ; 
seedlings of larch and spruce, however, arc not wanting wherever 
the light and tho soil are auitable. Thoro are hut few large trees 
remaining in the forest at tho present time, and the spruce soldom 
attains a larger girth than 6 feet, \Yhilo the larch is found 8 or 1) 
feet in ^rth. 

33. The annual yield was estimated at 86,300 cubic feet, or 
about 13 cubic feet per acre, but these figures must be aoocptocl 
with some reservo ; still there is no doubt that the yield of forests 
so high up cannot bo compared with that of forests lower down, 
and on more fertile soils. It may bo as well to state that tho 
pvenue of this forest cannot be given, ns the timber cut animaliy 
is divided among the luiiabitants of Cliamouix, who cither soil 
tholr share or use it up for their oAvn requirements. Tlie value of 
the cubic foot of spruce standing in the forest is about threo-peuco, 
while that of tho larch Is almost double. 


FOREST PROGREF^S . REPORT FOR BENGAL, 1881-82. 


T he area of reiervod forests in Bengal was, at the close of tho 
year, 4,236 square miles, or an inemso of 826 square miles 
during the year under review, and the Conservator i'j to bf' 
congratulated on the fact, that in Jiis own words, helms very 
ncai’ly come to an end of the fiist great woik to be doun by 
a Forest Department, on its institution, namely, the deinarca* 
tion and sotllcinont of the forest areas actually available, Tho 
Fengiiilia range near Darjeeling, oxtendiug over (iO squire mile, s, 
was demarcated by Mr, (Iambic, who tluis deacril)e.s it ; ** 'J’liese 
forests contain, with tho exception of a small area of Pmas lomji- 
forests In tho valloy of tuo Groats Rangit, tho only areas 
covered with the coniferous trees in Bengal Forc.st Circle, 'riio 
conifers which are found in thom am of four species, tho silver 
fir Wthhlana)^ the Indian hemlock Bpruco (A, (hnwm) 

the blue juniper n>rnri'tf)^ and the yew {2h>rus har( aia) 

The siver fir forms large forf^ts, almost pure, on the slopes of 
Saudukpho and Suburkafij, from an oluvatiou of 12,000 feet down 
to 10,000 feet, at which point it is replaced by the hemlock 
spruce, which is also gregarious, but to a loss extent than tho Rilver 
fir, being often mixed with rhododendrons, birches, aiel other trees. 
The blue juniper is only found occasionnlly iu«ingle apocumena, 
but is valuable on account of its leaves, whioli ai e muon used to 
burn in the Buddhist temples. The yew, which ocoiuh at the low- 
est elevation of tho four, is not uncommoii on Tonglu, whore very 
large trees, reaching even 20 foot in girtli, aro ocosioimlly mot 
with. 

“ The common oak in these forests is the fu^rem pachjphjVa^ 
which is frequent and of large size and straight growtli, Both 
red and white magnolia (Camp) are also common,” 

We are glad to see that stops aro likely to bo taken shortly for 
placing tho private forests in the Chota Nagpore Division, with tho 
approval of the owners, under systematic! managemont, and wo 
would recommend Conservators in other circles, whore private 
forests are numerous, to consider whether similar steps cannot be 
taken in their respective provinces. 

Referring to the Ecmiiuiari fortsts in the Hazarilwigh district, 
the (Conservator states that it is a noticeable f.act that almost , 
throughout Hazavibagh, the villngevs, whibi grazing over or cut- j 
ting the said forest, have the habit of iisually leaving some small 
area covered with sal poles sulficieiit to supply them with building ] 
materials, and that tho roaourccs of tliose villagi! reservea aiv care- j 
fully husbauded, and cutting only allowed under selfdmposod con- j 
dltlons. This practico shows that the people are quite alive to' 
the necessity for careful mauagemout, and tliat tlioy will bo quite 
capable of understanding tho objects with which an attempt to in- 
troduce forest conservancy is made. 

Mr. Gamble’s proposal.^ for the formation of village forests, ! 
the Local Government makes the following favourable comments: - i 
** The importance of this question and its bearing on the econo- 
mic condition of largo portions of these provinces, cannot be exag- 
gerated. In addition to the beneficial climatic ofi’ccts which grows 
and forests aro now admitted to produce, it is evident that the 
provision in many districts of a cncap and convenient supply of ] 


fircwoo<l means tho ultillzation for agricultural purposes ortho vitst 
quantities of manure which are now used for fuel. From the em- 
ployment of manure for agricultural jpnrposos, an Improvemoat in 
the harvest yield might w oonfidontfy expected, not to speak of 
the introductlou of more valuable staples. We have now In Ben- 
gal reserved forests for tho supply of large timber, but iu situations 
more or less remote, where population Is scanty and eommunioa- 
tjoiw l)ad ; wc have protected forests managed by Government in 
the iutercHts of the public ; but wc have none of the tlilrd class ol 
forests contemplatccl by tho Act— village forests for tho supply of 
fmd Old) . It iR time that some beginmng shohld be made to sup- 
ply tho want, and the Lieutenant-Governor will be glad to receive 
Iroiu tim Forest Doptwtment or from local officers some proposals 
on the point.” 

The protection from lire of P70 square miles were attempted, but 
the season was not a favourable one, and 7 per coat of tho area 
was l>urnt. A remark is made in the review of tho Government 
of India to tho ctiect that the data given in form No, 51 differ 
widely from those ^ven in the body of the report, and that in 
future, ye/rrs from No. 61 should show only the areas regarding 
which special measures have been taken to keep out firos. It is 
most important that this should bo observed, os If in one province 
evergreen forests are shown, and in the next excluded, no fair 
comparison ('an be made of tho cost of protection j^racre. 
That fires in Bengal can bo very disastrous, is unquestionable, 
as it appears that tlio fire which occurred iu compartment No. 9 of 
tho liuubul block, DariooUng Division, killed nearly every treo 
iu it, and left tho ground bare \vitb tall dry stems standing up iu 
it. 'J'hcse ar(' now being cut a« fuel, and tho compartment is 
being plan led up. As .a proof of the good effected by tiro proteo- 
tion, we quote para. 114 of the report : 

In this place it is well to refer to the very marked improve- 
ment winch the forests of tho division (Kurseong), have made iu 
tho lost ten years. 

“ The Officiating Inspector General visited tho division in tho 
Conservator’s company, and most especially in the sal producing 
blocks of tlio Diilka jhar, theSivoke forest, the Mahanadi forest, 
and the Marjha forest was the improvement uotlced, Sal forests, 
that a fow’ years back consisted of small thin poles with inuoii 
grass, are now' dou«eIy stocked with tall young trees, aud tho 
grass is rapidly disappearing, 

“ Savaunalis that formerly showed scarcely a tree are filling 
up and nu longer deserve that name. Much of this is doabtlesi 
duo to file protection, but still nmro to geuoral protection 
from cuttings, and especially to domaroation and good bound- 
aries.” 

There aro 1,215 acres of regular plantations which do 
not include such “ cultunir’ operations os supplying blanks 
ir nutiiral iovosls, or re-stocking cleared areas, and it would 
be as well for all Forest Circles to arlboro to this rule as far 
as possible. 

The largest plantation is in Bamunpokri in the Kurseong Di- 
vision, and it is reported to be doing well. 

'I'lic Hujidorbun is tho great revenue-producing division of the 
Circle, with a revenue of over 3 lakhs for tiic year under review, 
whilst tho majority of tuo other divisions show small deficits, 
which it is anticiimted will in a few years bo changed into 
surpluses, 

The rewjiuo of tho cii’cle is derived from the following 


lourcce 

Ks. 

Timber ... ... ... 3,31,000 

Fuel ... ... ... 1,60,000 

Bamboo aud other minor produce ... 1,00,000 

Miscollaneoiia ... ... 48,000 


Total Rs. ... 6,34,000 

More than a lakh of rupees was received on Su 7 i(iri wood 
llrriticru Htitoralii), 

la the “ Manual of Indian Timbers,” a new and excellent work 
omplotofl by Mr. Gamble in the year we are reviewing, we find 
■he quniitieg of this timber, aud tho character of the forest it 
brniB thu.s described : 8uudri wood is durable } it is heavy and 

loos not float, aud is extremely tough. It is used for a great 
arioty of purposes, such as beams, buggy shafts, planking, 
losts/furuitmo, firowmod ; but olnofly in boat- building, tor which 
mvpose it i» very extensively used in Ckvlcutta, aud particularly 
n the Govurnmont Dockyard at Kidderporo. It U the chief 
limber of Sumlorbun foi'ests. Its roproduotion is moat 
favourable. 

“ On all lands ffootlod by ordinary flood-tide, a new growth of 
jungle spriugs up immediately, but on land ordinarily abov'o 
high-water mark it only eBtabiishes itself by slow degrees. It 
soon spreadw itself on newly-formed ii^londa on tho sea edge of the 
forests. The roots of the 8undri do not penetrate deep into the 
ground, but sprecad laterally 2 to 3 feet below tho surface, sending 
out perpendicular tough shoots, which stand from 3 to 15 inches 
iu height all round tho parent stem, ^ud when there are many 
trees cIohc together, walking throng a Sundri forest is very 
much like finding one’s M'tiy among a flue growth of inverted 
tent pegs.” 

The Suiidorbuus, besides timiKjr, furnishes a considerable quanti- 
ty of minor forest produce, and nearly half a lakh of revenue 
is obtained from galpatta (loaves of (phmU paUulam) used 
for making ropes and for thatching. Another carious item of 
revenue in this division is the Kh, 2,600 odd received for 
shells. 

Tigers appear to ))0 increasing in these swampy forests, and no 
lose than 101 wood-cutters were carried off by man-oatci'S 
during tho J^ar, or more by 70 than the number for tho preceding 
years, lvrcski\ 
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THE GARDEN. 


THE OAEDEN BALSAM. 


T his £arvoui*lto annutil is ooo of the beet we have for brighten 
tng up oar genlene in the mltiB, and during the flowerleee 
montha In &e beginning of the cold seotton. The wild apecles, 
ImpoLtifm BAU<ynhia^ from which oar garden variotlea have aprnug, 
le a native of Indiaj and ia prinoipally found growing in damp, 
shady places in the lower Himalayan valleys. The wild plant 
bM a h^ty of its own, bat from a florist’s point of view It is 
not to be compared with the variously colored, double-flowering 
cultivated varieties. It is grown la most of the Euiopoau and 
Kativo gardens throughout the country, but unless tlie plants 
have been raised from imported seeds, the varieties met with are 
not far removed from the wild species. It is imsaible to raise 
plants from Indian grown seed with flowers little inferior to 
thoeo of the best Camellia and Carnation flowered varieties of 
European nnrserymen’s catalogues, and as raising one's own seed 
is a pleasing and profitable occupation, I shall, forther on, describe 
the most certain method of leoitriug a strain oi good aooUmatized 
balsams. The coarse weedy strains will exist without any care 
or trouble, but in order to have well grown plants of good varieties 
In flower from July until November,' a littlo attention has to bo 
paid in selecting the dates for sowing, emd also to their treatment 
during the progress of growth. 

The first sov^g should be made in the beginning of June, and 
continued every mrtnight until the beginning of September. The 
seed pots should be kept under the shade of a tree, or coveraO by 
mats or any suitable shading material until the seeds germinate. 
At soon as they have germinated, shade should be gradually with' 
drawn until the seedlings are able to stand full exposure to the sun. 
When the seedlings are two or three inches high, they should bo 
potted singly into small pots, and again shaded for a day or two 
until they nave made fresh roots. lu the course of ten days or a 
fortnight they will be ready for a shift into a larger sized pot, and 
the tame process should be continued until the flower buds begin to 
Appear. In order to have good specimen plants, three shifts should 
be given during their progress of ^owth, but if time cannot be 
spared, and if the proper sizes of flower ^ta are not to be had, 
only two shifts need Im given. It Is a good plan to see that the 
vno^ does not neglect to shift them as soon as ready, and that he 
uses the proper ^ed pot. As a rule, when left to his own devices, 
be will transplant them from the seed pot into one of the largest ho 
can lay hold of. The result of his treatment is tall weedy plants or 
total lose from sourness of soil and damp. The gradual transplant' 
ation from a small-sized pot into a larger is a very important 
matter, and should never be neglected when specimen plants are 
desired. The soil should be light and rich, and the pots thoroughly 
dndned. I find the following to be a very suitable mixture of soil, 
viz.,cme part loam, one part old cow or stable manure, one part loaf 
mould, and one part sharp river sand, Water liberally, but take 
care that the soil in the pots never becomes sour owing to defective 
dndnags. 

Xu order to save seeds from the Camellia and Carnation flowered 
varieties sent out to this country by European nurserymen, the 
sowings made from the beginning to the middle of July, should 
be especially looked after. Sowings made previous to that time 

£ morally fail to produce seed, owing to damp, and those made 
ter fail owing to cold. When the plants arc densely branched, 
thin out the lateral shoots, so as to allow of all those romaiuing 
to stand clear of each other. If the strain is a good one, the 
flowers will be very double, hence many may foil to produce seed, 
and those that do, only produce it in small quantities. As they 
seldom all fail to produce a few seed pods in October and Novem* 
ber, a few ripe seeds are generally obtainable. These should be 
carefully stored, and kept until the tollowiug July, and sown 
between the beginning and middle of that mouth. The flowers 
from the acclimatized seed of the first season are invariably of poor 
quality. Many are shigle and semi-doublo, and a few double, but 
Inferior to the flowers oi the previous season, grown from Imported 
seed. The best double flowering plants should be selected os seed- 
bearing stock, and kept as far as possible from the plants with 
single and sombdouble flowers. If selection ,^aud isolation is care- 
fully attended to, it willbe found that the proportion of good 
double flo\vers>iU iuorease yearly, and in the fourth season out of 
liundreds of plants scarcely any single or semi-doublo flowers will be 
met with. Tho strain of accllmauzod balHums you thus secure 
will seed freely, and possess flowers nearly of equal nierit to those 
of tiie best Imported varieties, Tliey are also much hardier and 
UOt sd subject to damp ofi* during periods of excessive I'aiufall. 

^Indian Ibrtstfr.] N. W. 


MINERALOGY. 


On lAtsritic and other Manganese Oro occurring at Gosulpore, 
Jubbnlpore District, by F. K. Mallei, F.G.S,, Geological Survey 
of India# 

I N a previous volnme of the Keoords (1) some account is given of 
the manganese ore at Gosulpore, which was visited by tho 
Superintendent of the Geological Survey in 1S79. The sections 
then available for examination were very poor indeed, but, judging 

XII, p. I 


from what could be sesn, Ml*. Ifediiodit thought tb^ A Iwge 
supply of the ore could pnbibly hp depehded oh, The foUmng 

year a shaft was sunk with a view of testing the mhness of the 
deposit. When this had reached a depth of S) feet, the engineer 
in charge reported *^that all trace ^ the ore was lost at a 
depth of nine feet from - the surface, at which depth a 
yellow subsoil, resembling ochre, was entered; that About U 
cubic feet of ore were obtained, and even this small quanfHfey of 
rather an Inferior quality u that In consequence I recommended 
and discontinued operations#** As this dlsooura|d>^g result was at 
variance with the hope previously entertainedof a oonstderable 
supply, 1 was directed to take the opportunity, while In the 
neighbourhood recently, of visiting the locality and seciiig how 
the discrepancy was to be etphdned. 

The shaft is dug on the site of the pre-existing holes examined 
by Mr. Medlioott, from which the ore liad been extracted for use 
in glass-making at Murwora and elsewhere. The section com- 
prises— 

Eeet. 

a. Laterite ... ... #..4to5 

b. Maugauese ore ... ... 

c. Laterite containing some nodules of manganese 

ore, about ... ... ... ... 6 

d. Distintegrated quartz schist dipping at a high 

angle (to bottom of shaft) ..4 ... 1 

The mauganeae ore 6, which, as mentioned in the previous 
notice (2) is pyrolusite mixed with some psilomelaao, occurs in 
the form of irro^lar spongy nodules varying in size from a frac- 
tion of an inch to several inches diameter, and averaging perhaps 
half an inch to 1 or 2 inohos. These seem to constitute an irregu- 
lar layer, which is 2 feet thick, or rather more, at the shaft. It 
is exposod in two or throe other places within a length of 20 feet. 
The level varies somewhat even in this short distance, and, as 
pointed out by Mr. Medlioott, the ore found in the village well, 
120 yards to the cast, is at a lower level than that at tlio shaft. 
This difference is, I think, to be ascribed to the laterite (including 
the ore) having been dep osited on ait irregularly denuded floor 
of Bijawar rooks. 

There is little or no laterite of the ordinary (ferruginous) typo 
included in the maugauese stratum, and the separation between 
this stratum and the laterite above is tolerably well defined ; that 
between the tnangauese and the laterite below is not so well 
marked, the laterite containing oooasioual nodules of pyrolusite 
through it. The laterite above and below the ore looks some- 
what like clctritnl variety, but experience elsewhere has led mo to 
believe that the rock laterite (3) has a tendency to disintegrate into 
a mass of irregular nodular fragmentB, which bear a very close 
rosemblttuco to the detrital form. Taking into account that no 
distinctly foreign matter is visible in the rock in question ; that 
undoubted lock laterite occurs close by ; and that the manganese 
ore is pyroUisito, not nsilomolane (a point to which I shall allude 
again), 1 do not think there can be any reasonable doubt 
that tho laterite, inclusive of tin ore, is rock laterite 
not detrital. Such ia the view which Mr. Medlioott also 
took ; “ This laterite is of the older type ; at least in the exposed 
sections I couM not detect any palpable which generally 

characterises tho socoudary or detrital laterite. It is therefore 
presumable that the lumps of ore aro lunate, and that the 
mangauoso is an integral componoat of tho laterite in this 
position. "(4) 

With reference to the original source from which the mariganese 
was derived, it ia, 1 think, scarcely open to doubt that it ii to be 
sought in tho strong band of manganiferous micaceous iron which 
outcrops along the southern side of the Lora range and again at 
Gc>sulpore(5). But, as 1 said in the preceding paper, the manganese 
in this ore occurs mainly, if not entirely, in the form of psilome- 
lane, while manganese of the laterite ia mainly pyrolusite. The 
latter, ti.oreforo, cannot be the result of mere mechanical degra- 
dation and transport, unless it be supposed that the nodules in 
which tile ore occulh are pebbles, originally of one mineral which 
has subsequently been chaugod into another. This mode of 
origin is rendered very unlikely by the nljscnco of any other re- 
cognisable debris in the mangaueso stratum. 

If tile latter be net a inecnauical deposit, it must bo a moohani- 
cal one. Carbonate of m.augaucso being, like carbonate of iron, 
soluble in w'ater holding carbonic acid in solution, the former 
mstal is capable of being leachod out and ro-deposlted in the same, 
or nearly tlm same, way as the latter (6). During the deposition of 
the main stratum of nungaueso ore, the water appears to have 
held little but manganous carbonate in solution, while at the 
time the laterite below was formed, ferrous carbonate was 
tho clilof substance dissolved, but with some manganous salt, 
the monganoBo subsequently separating itself into nodules by 
segregatory action. Specimens may bo obtained consisting in 
part of ordinary laterite, and partly of man^neso oxide. 

Tho occurrence of this maivganoso latonte, Intorbedded with 
ordinary ferruginous laterite, furnishes, 1 think, strong evidence 
in favour of the view as to the origin of the latter which I have 
advocated In a former paper (7) namely, that laterite U (in m far as 
the iron is concerned) a cnemloal deposit duo to the leaching out 
and ro-deposit!ou of iron through the agency of decaying 


(2) Jbidf p. 10 J. 

(8) lly * rook laterite' I mean tho first form of laterite mentioned on 
page I W: The term is no doubt open to oriticisar, but is convenient 
ana serves to avoid oiroumlocution. 


) Vol. XU, page 90. 

) Page 102. 

) Ri/rtVol. XIV, page 145, 
) Ibidf page 180. 
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vegeti^tion and th« carbonic acid produced by its decomposition. I 
of oontie am speaking of the first only of the throe lorms of latorito 
which t believe are now generally recognised, 
i^.^Laterite doe to deposltiou, and excluding the Srd form. 
$nd.«r-Laterite doe to the altendion of other rooks ia *itu (8). 
;Trd..^I^trita) laterite due to the denudation and re- deposition 
of the Ut or M form. 

With reference to the amount of manganese ore obtainable, It is 
not easy to form any decided opinion. I think, however, that 
there is a fair chance of the layer being somewhat extensive, al« 
though very likely subject to much ir regularity in level and the 
amount of overbuidon covering it, and perhaps, in thickness also. 
When there is a cbmaud for the mineral, the bed might be fob 
lowed from the pr’osent diggings, and the Buporinoumbont laterite 
utilised for road metal on the Deccan road which passes close by. 

It will have been seen that the reason why so little ore was 
obtained from the shaft was that the latter passes through the 
manganese stratum into quartz Bohist below it. The shaft, indeed, 
morely exposed tiio thickness of the bed, but proved nothing as to 
its lateral extension. 

In the preceding paper 1 have pointed out that a considerable 
quantity of psUomefane occurs with the manganiferons micaceous 
ironat Oosmpore. If the latter were worked in oouucctiou with 
iron^maklng, the psilomelaue would be raised at the same time, 
and availaolo as an ore of manganese. On assay it yielded 
83*20 per cent of available peroxide, or about the same amount 
as the lateritic pyrolusite. From both sources combined, it may 
be reasonably hoped that a considerable supply of oro will be 
procurable when there Is a demand for it. 


TOBACCO* 


CULTIVATION AND MANUFACTURE OP 
TOBACCO. 

Memorandum on Tobacco Cultivation and Ourrfg at Qozipur lH 
contrast with tho French system d6scril>ed by Kumar 
Oozondra Narayan, Jr., of Kuch Behar, in his Meraorondumi 
page 19 of hia Report on the Cultivation and Manufaoture of 
Tobacco in France, 18SL 

Shelter for Jt eld. -^-Thctohacoo fields are usually sheltered from 
tho hot west wimls by a high crop on that side, or, In tho 
absence of this, by sowing a line of castor-oil plants or any other 
fast aud high-growing crop. Tlic cultivation oommenoes in July* 
In France in October. 

notation of follow the American system, aud tobacco 

is grown on tlie same land only once, or on rich laud twice, in 
three years. Tho land usually lies fallow tho third year, or 
should do, and in America a crop of oats is often sown, which 
crop is ploughed into the land just as the ears oommsuco to 
form. In franco tobacco is grown on tho same land only ouoo in 
in from five to seven years. 

Jfonwrr.— Tho manure at Gazipur and Pooia consists principally 


Further Notes on the Umaria Coal-field (South Rewah Gondwana 
Basin) ; by Theo, W. H. HuaiiES, A.R.S.M., F.G.S., Geological 
Survey of India. 

In my notes of last year on tho Umaiia coal-field were embodied 
tho general results inferable from the evidence afforded by the 
preliminary experiments carried out under the management of the 
Eewab State : that coaly matter occurred in abuudauce ; that it 
lay at a shallow depth from the surface over a proved area of 
square iiiiles ; that it thickened to tho deep ; that the gradient 
was low and advantageous for working ; and that the quality of 
the coal at the outcrop was encouraging. 

The promise was a fail’ one, aud from the cxocptioually com- 
manding geographical position of tho field, it required small ad- 
vocacy to show that if tho expectations based on tho introductory 
enquiries were confirmed, a splendid reserve of coal had been 
established. I am happy to say that Captain Barr, the Political 
Agent of Rewah. has keenly appreciated the exigencies of the 
case, and his fuither sanction Uos been obtained for carrying out 
such trials as shall set at rest any apprehensions that prudence may 
give rise to, 

I confess that I have little or no misgiving as to tho worth of the 
Umaria and the adjaceut Juliilla fields, and 1 have bolict ouough in 
my opinion to give It expression. But I aibnit the necessity of 
verification ; and, in view of the important iesuea dependent 
upon the true practical estimate of thes^- lioldti, 1 strongly com- 
mend the course that had been ^ suggested of reducing to its 
narrowest limits tho margin of unocruinty regarding the nature, 
quality, and ponnancncy of theii’ seams. 

To achieve this object it was determined that tbe coal should bo 
approached under tho ordinary ooiiditlons of approved miuiug. 
Tnere were two plans open for adoption, citlicv to drive an iucUuc 
from the outcrop, or to sink a sliaft to the scam. Tho second 
method was preferred, as being in every sense more workmau-Uke, 
and as afformug more scope for efficiently dealing with an influx of 
water ; and on tho llth March 188.3, a pit ot 10 feet internal 
diameter was commenced under the charge of Mr. Thomas 
Forster, M.B. , ^ , .. 

The position of tho pit is near No. S borc-hoie, where Mr. 
Stewart struck coal at 93 feet from the surface aud recorded tho 
thickness of tho seam as 10 feet. I had a strong wish to go 
further to tho deep towards N o. 9 boro-hole, but I was doterred 
by the dread of water, and the possibly heavy outlay that would 
havG to be incurred for pumping machinery. 

In on untried field it ts always impossible to gauge the water 
difficulty, and I solocfcod the spot for the trial shaft where X antici- 
pated tho least amount of iiiconvcniouoe on tliis score. Tim 
choice has been up to the present justified by tho roaulte, for 
tliough tho shaft is 40 feet deep, one workmau occasionally bailing 
BUlfices to keep it dry. should tho pleasant expectation that 
tliis fact gives rise to be strengthened by further experience, X 
would certainly recommend another pit near No, 9 boru-hole 
being put down. Xu the future devolopmout of tho hold, it would 
act as a veuUlation channel ; aud in the initiatory stage it jvonld 
yield another point where the quality of the coal might bo 
^ judged, 

Acc(tfdiug to tho joiuuaU oi lost year, two seams measuring 
respocUvely 10 fcot and 0 iect were passed through in No, 9 
boring, and 1 remember that tlio coul brought up in llm sludger 
WM very clean and bright. -—iifrcm’cfB oj the Qeoloyicnl Sfnvuy oj 

lndia4 

(8) Some examploi of this form are aeiked in the preceding paper, 

pa0«»Wf 


of cowduug and vegetable manure, snoh as leaves, indigo 
&c. ; at Gazipur a good deal of night-soil and poppy trash. Tho 
land is manured yearly. 

—Lands suitable for sugarcane and poppy are seDotod as 
being the richest. The land is ploughed from oommenoement of 
rains to time of planting, or earlier if feasible. 

Seed-he(l,-^A piece of gpod lilgh land is selected, well ploughed^ 
cleaned and mannreil with good old manure (low ground would 
swamp). The gi'ouud, w'hon soil has become well pulverised, is 
now marked off Into beds four feet broad and running tho wholo 
length of the ground. The bed is slightly raised In tlm centre aa 
a protection against heavy rain. A small ditch is out between 
tho bods to drain off* tlie rain. Tatties made of straw or arhar 
twigs are put over tho beds, aud are raised throe feet from tho 
ground, Tho seed is sown in July, and the second sowing la 
made in August in case of acoidonts. The seed Is sown at ft 
different season to the French season, and differs in soil, and in not 


having a stony hard undor-surface which would not drain off well, 

Sonhuj in Two tabic-spoonfuls of seed are sown over 

100 square foot of scod-beds. It is sowu mixed with ashes. 

It IS not left to germinate before being sown as in Franco (this 
plan has not yet been tried), It is sown by a man who stands 
ui the ditch riinniug between tho seod-beds. After the seed is 
sown, tlic bod is beaten down gently with a plank, or the naked 
feet of coolios. The seed germinates iu eight days. Tho land 
is kept clean from wcodu. Tho tatties arc kept on for at least 
a fortnight. They are left of gradually, tliat is to say, they 
are first taken oA’ for a few hours daily, in tho morning ana 
evening and at night, till tho young plants got accustomed to 
tho Buu. They ore a protection to the plants from the sun and 
also from hca^"y rain which often washes out the earth from 
the roots of unprotected seodliugs. This is also done in 
Fi*ance, ^ 

The tatties must not bo left on until the young plants are 
transplanted, or else the plants will bo w^oak and unable to bear 
the sun, 

7Vansphmtl)7fj,-^Tho land having been well ploached and 
cleaned from the middle of Juno to the middle of August, is 
smoothed over with a heivin (harrow), and the young plants being 
now large enough, they arc transplanted when tho leaves are 
not quite the sizo of a rupee. A cloudy or rainy afternoon la 
sdeotod for tho planting (the afternoon is better than tho 
morning, as it gives tho plants tho whole night iu which to take 


The field is oitlior marked out boforohaiid, by means of a long 
)po laid on tho field, along and on whish a few coolies are mado 
> walk, and which leaves a cloarJy-dcflned lino marked on 
ic field; those lines arc made tirat down tho field aud then 
srosa, eacli line being the same distance apart, or else a lighter 
)po marked with knots is thus laid on tho field at tho timo 
f planting, and a plant is put in opposite oacb knot. It is 
ery necessary for iacilitatin^ tho after working of the tobacco 
iiattho plants should be equidistant from each other. In rich 
iiul the plants arc put tlncc fcot apart. In poorer soils they 
rc only two foot and two and -a- half feet apart. No plants 
rbose stems have bocome at all hard should be plau^d ; they 
,'ill certainly bo stitntod. Grubs should bo looked for in tho 
oota and stoms, and all affected plants thrown awa^ It tho 
;rouud is hard and clayey, it is desirable to stir tlic •* 

/f w/ 7 >ec a Uttlo round the young plants three or four days aft«r tbe 

Jloeing and earthing ftp.— Tho land is usually hoed 
lays after planting. When tho ® ^ 

ilghi ^ earth is threwmip Wttud the roqte of caabj^iant* 
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in the aamo process apparently a» that described as ridging by 
Kumar Gozondm Narayan, Jr., in lii« memorandum. 

This is carried on whenever, from the appearance 
of the plants, it is rof|uired. Tli . ground in hoed and the plants 
earthed up after each wateritig until the plants become too big 
to allow of men working in the neld. 

Tapplufj and puUiuif ojV nui'lkm. —When the plants arc about 
3 feet high, or, if weakly looking, 2 teet, the top shoot is plucked 
off f this shoot i« plncked off, dirootly it makes its appearance in 
small or sickly plants), also the lower loaves which are dirty 
and draggled, and from 7 to 14 leav^cs aro loft, according 
to tho strength and growth of the plant, the principal object 
being to got a few lai-go and well-developed loaves in pre- 
fiTOucc to a quantity of mnall ones. Tho side shoots or suckers 
arc plucked off the instant they appear, and are left on tho 
bold for manure. 

drenching and grvhd in the jdanY,v.--In frencUing, tho leaf 
puckers up and is only fit for tho native market. If a grub be 
found in a largo plant, it should be cut out with all the affected 
art and all the portion of the plant above it — a aide ahoot may 
c allowed to grow which will give a fairly good plant. 

Sifjm qf maturinq . — Tobacco ripens in about throe months* time. 
It is cut during the months of November, December, January, 
February^, to the middle of March. A ripe leaf has yellow 
spots on it. It bos a cinimply look, and if bent between tho finger 
and thumb will break. 

Tho cutting and drying of the tobacco as described in Kumar 
Grtzendra Narayau’s memorandum, pages 22 and 23, la totally 
different to the system pursued at Gazipur. Does not Kumar 
Goaendra Narayon'a memorandum refer to cutting and curing for 
cigar tobacco only ? 

Onttii^ or harveating , — Tho cutting commences directly there 
arc aufiioicnt plants ripe in a field to fill a curing barn, Tlic 
plants are cut off bodily at the stem just below the lowest leaves 
of tlie plant. The plLits, when cut, urn left lying with tlicir | 
butts towards the sun in the field to w^ilt. The time a plant , 
takes to wilt depends on the heat of tho sun. Usually balf-au- 
hour is sufficient. When wilted tho plants arc either carried 
or carted to tho curing barn. There tlioy are spiked on split 
bamboos. In tho Fronch system the leaves aro plucked off the 
stem and hung in the barn on strings. 

Sjf iking ana hanging in the bavn , — Each oooHe is provided with 
an iron spike which he fixes like a spear head on to the bamboo 
stick, he then takes a plant of tobacco in his hand fixing first 
tlie other end of tho stick into a hole in a block of woo<l 
provided for tho purpose which he holds between his toes. The 
plant is placed with tho butt on the spike about 5 or 6 inches from 
tiio end and the plant forced down over the spike on to tlie stick. 
From G to 10 plants according to size are hung on on© stick v\ Inch 
is 4 feet long, These sticks are theu hung in the barn ; the stick 
should bo hung so that the leaves may touch each other slightly, 
but sliould not press agaiust each other, Tho barn is fitted up 
with a scaffolding of bamboos. The bamboos arc 3 foot fi inches ! 
apart and 4 feet above each other, tho lowest tier of haniluios I 
being 0 foot at least from the ground (whore tho tobacco is 
intended to be cured by fires). The barn is provided with aa many 
doors as possible, those on tho west side being made as air-light ' 
as possible. Ventilators in the roof made to open and shut are I 
advantageous, Rooms can be made any size. A room from 35 ' 
to 40 feet high and 30 yards long by 15 yards broad is preferable, 
as it can be filled rapidly, and will hold sufRcient tobacco to cure 
well. 

Curbing and Drying . — When the barn is full (it should be filicd 
as rapidly as possible In order to prevent the tobacco drying 
out in hanging), all the doors aro closed, and also the ventilators 
if any. It is loft for two or three days. The planter can now 
tell whether the tobacco is drying up too rapidly or not fast 
enough. If tho tails of the loaves curl up and break when handled, 
it shows that the tobacco is going up too fast ; on the other haml 
if there is a pour smell in tiio room and the plants sweat, tin* 
tobacco requires air and perhaps tires. In tho first case the 
doors and ventilators arc still kept closed and tires are lighted 
in different parts of the room, or if the house is tilled with 
flues (which are preferable to open fires) hot air is carrie-l through 
the room iu the flues. Tlie tempomture will probably be raised 
80" Fahrenheit, but this can only bo told by experience. The 
tobacco must bo carefully watched, and if drying too fast, the 
temjierature lowered 'and water sprinkled on the floor, liaising 
the temperature causes the tobacco to sweat and tho moisture 
thus created in the house makes the colour run in the leavts. 'J'lio 
leaves should turn gradually yellow and then brown. If dried 
too rapidly it retains its original green colour . If it is intended 
to cure golden leaf the temperature is raised to 140' Fahrenheit 
or higher at the stage iu wnioh the tobacco has changoil to a 
yellow, but this curmg canuot be attempted in a hot climate, 
ex,oopt by an experienced curor. Golden leaf realises double the 
piioc the dark leaf df>e8. The plants should originally all be 
in tlhj same stages of ripeness to ensure success in bright or 
golden leaf curing. In the above, curing in a hot dry i-Umatc 
fikt Gaeipiu* is referred to; in Tirhoot in mild weather tobacco 
can be cured without any tires. This process will now bo des 
cribccl. If, 08 In the second case stated above, after two or 
three days banging iu tho ham tobacco feels soft, thou there is a 
aour smell in tho room and tho plants may or ni.ay not sweat, 
then all the doors and ventilators sliould be opened and kept 
so until the sour smoU is gone and the sweating!; baa slopped ; if 
that is not effectual thou nrea must be liglitoJ. The curev must 
now^ bo guided by tho weather, and mubt carefully watch the 
tobacco. If tho tips of tho leaves begin to curl, It m going too 
lost and the doors must bo shut during tho day and opened 
only at to allow the cold air to ohculatc tUrongh the room, 
tlM tetMOOO dry up gradaolly to 


yellow, and the greater part of it will turn reddish yellow oalled 
. medium bright. The temporattire must be regulated by tho 
dr>ors and ventilators. This alr eurlng makes a lighter brown 
than tho tiring process, and can only bo adopted In a cUmato 
I in which there is a certain amount of moisture in the air. If 
tho tobacco swoots badly, doors and ventilators must he opened» 
, nud tires lighted, and a heat raised till it stops. Green tobacco 
is preferable to sweated. There is another process followed 
in some parts of America oalled sun-oariag. In this 
process a soaffoldiog is erected under the shade or a tree, and 
after tho plants are hungup, the whole is oovored around and 
on tho top with straw. The straw is opened out when it Is found 
necessary to quicken the drying. This style of curing Is hardly 
adaptable to the plains of India. 

Flues are iron pipes, fitted up a little above the floor. 
The hot smoke carried through them finds Ito exit in a chimney 
at the end oE the room. Tho fires aro lighted in furnaoos outside 
the building or just inside W’ith tho furnace opening outside. 
It has many advantages over the open fires, as no smoke stag- 
nates in the room to taint the tobacco, and tho risk of fire to the 
building is rodueod to a minimum. Tho temperature can also 
be rogulatod better. For a room 30 yards long by 15 yards broad, 
you would roqulie three furnaces : those furnaces aro built of 
pukka masonry. The pipes should be 15 inches in diameter. 
The pipes should bo arranged so os to spread tho heat equally 
througli the room. Tobacco should not bo hung direotly over the 
funiace as tho heat would dry it up too rapidly. 

Tho higher tho barn is the better it is for curing purposes. The 
highest tobacco in a room is usually tho boat colour, if you have 
a thick roof, otherwise the coiitro is the boat. 

Dnlkitig, mrthig^ and handvig.-^The tobacco is generally cured, 
so far os its colour goes, in a fortnight or throe weeks. It is loft 
to hang through the hot weather in tho barns, as the boat makes 
it too dry to haudle. Early tobacco may bo ready to bulk down 
in the Christmas rains. No tobacco should ho bulked until the 
sap is eutivcly dried out. This can bo soon by breaking tho stem 
of the loaf. If bulked with sap iu it, it will rot. 

Directly the rains commence iu Juno and tho tobacco has be- 
come soft nud pliable, it is bulked down in heaps in tho curing- room 
in which it is hung. The heaps aro raised some 8 inches off the 
ground by a small scaffolding made up of. bam])ooa and stick, so 
that air cau circulate underneath, and aro covered over with 
straw or mattin^j. The tobacco sliould not^ lie bulked down in 
too moist a condition. The best order for bulking is whou the 
tobacco is just soft enough to handle without breaking. If loo 
soft it must bo tired ami allowed to eomo in order again. When 
all the tobacco is hulked down, tho bulks must be opened and the 
leaves stripped from tho stem and tied iu bands ” or “ bundles’ 
with about 50 leaves in each baud. 1’he l)and is tied round with 
a loaf of tobacco th*<l round the upper cuds of tho leaves and 
and tuckod in at the centre of the huudlv ; these bauds arc now 
cairied to the head barn or sorting-rooui. They aro rc-hulked 
hero iu the same way as before. Whou all the tobacco in in 
tlio sortipg-room, tho hulks arc again opened and the bands 
being united, the leaves must be aorfcctl. Tiioy should he sorted 
into— 1, long leaf dark ; 2, short leaf dark ; 3, long leaf brig])! ; 4, 
short leaf bright : 5, lug^ — that is, all toru or dirty and very small 

leaves, rod and briglit, being bunded separately ; and 0, green six 

varieties in all. The sorting is most important and rorjuires strict 
supervision. Caro must bo tukon that tlie coolies do not make 
unnecessary breakage in haudling tho Inaves, They should 
tied in baudb of from 15 to 20 leaves, 'riiose bauds are again 
bulked and left in bulk till packfd. The bright is divided into 
four varieties, should tlierc bo any gmdoi» leaf. Guidon loaf is, 
pure y«'llow. Ill this case you liavo — 1, bright long leaf (that ia 
golden leaf) ; 2, bright short leaf ; .3, modiuni bright long leaf ; 4, 
modiiim bright short loaf. Lugs arc often made into strips by 
taking out tho thiokoat ])ortioti of tho stem midrib : two-third is 
taken out onc-third of tlie way from tho tail of the loaf. It some- 
times sells best in tliis form. 

Par king. —Tlxa tobacco is packed in hogsheads made of thin 
staves, The hogsheads arc made 4 feet iu height, and about 3 foot 
ill diameter for despatch to Europe, or else after tlie native custom 
in bales. The tobacco should he packed as dry as it can possibly 
bo packed without lircakiug it. It is generally necessary to hang 
it again in a barn, the bands just slung across the stick, and tiro 
it till sufHcioutly dry. If too dry, the doors may bo left open at 
night when it \\ ill probably be found iu the right order on the 
fcllowiug morning. The bands aro packed with the butts out- 
wauls aud tails inwards. There arc tliroo lines in oaeh row, two 
with their liutts at tlio edge of tho hogshead ami tails inoctiug in 
the centre of the hog-ihcad, and on© in centre of the hogshead. The 
next row is commoiice<l from the other aide of the hogshead. When 
the hogshead is filled, it is pressed down with powerful screws, 
and rolillod, till it c^iii hold uo more. It should contain OGOlb. of 
leaf as nearly as possible. 

G. CAINE. 


W ANTED, by the Local Governmout of British Burmah, 
n tlioi'ouglily practical Miner, to sink shafts and boro 
holop. S.ilary, 2.o0, aud (juartoiv. Only practical men n(v^d 
apply. Eugagoment for one year certain, 

AppliculLons t.> bo forwarded to 

I). MACKENZIE SMEATON, Esq.. 

iScn\>ian/t 

DopMinient oi Revenue and AgrioiiUurd, 
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FIBE BRICKS. 

E ANETOUNGE FIEE BEICKS asj supplied to Government and 
the various Railways, Iron AN'orks, Coal, (^ns, aud Steam 
Navigation Companies. riice~Pvs. 9 per 100. 

Extiuct from Official llepoi*t of tests made at H, M e Mbit> 
Calcutta, by TitEonoEE W. H. Hfoues, Emq,, p.o.m,, a.r,s.m., Offi* 
oiatiiig Bepnty Supwintoiulout, Geological Survey, India:— 

“ Tii^ Fin' Brkh fcntHt by vure. jumished hy thf‘ Firm of 
Messrs, BUKN <0 Co, ^ * Thv maU riaL from M*hifh fk^y urr maUr 
tire 'my refrdrfmy ami raj^oblr of hiyh Mwi^nuhirt' mlh' 

OiU senMy fusimj. ^ * Thai iompand with Slourbr'idyr Fin- 
Jhm hi arC' somewhat suinriorf 

"I’hc specinieus were subjected to a teinpci*aturc of ojor .^,000 
(legs. F^r., 

Ffidir. 


and 


the jimoUinf^ point of Castdion being 2,780 degs, 
Sait » glazed Stoneware 


Apply for the above, and for 
id imperishable Drainage l*ip 


Raiiecgnnge 
ipes, to 


BURN & CO., 

7, Hastings -street, Calcutta, 
or Raneegungc I'ottoi’v Workig, Hanoegniige. 

K.I.R,, Bengal. 


FRANCS. 

COmiUmAL ft COLOSUr, ASEHCt, 

(ZrCFMSFDJ, 

14, RUE DE OHABROL, PARIS. 

Transacts every description of Commiasiou, Marchant, and 
General Ageiiey Busin ces. 

All ljulentfl executed at Manufacturers* most favourable torins. 

Twoand adialf par oout Commissidn when BanUors' 
Draft un Loudon oj- Paris aoeompauies order. Special terms to 
regular eorrospoiidi'nts. All Discounts coucodod to purchasers, 
Urigiuul Juvoiecb scut when required, 

Broilucc taken ch.-u-go of aud realised to boat advantage, Gash 
advancesd on Cousigunu'iits, 

The Agency Beproyonts, Buys, and ftells for Firms, 
rubllc Securities, Instates and Froportioe, bought and sold. Loans, 
Mortgages, JMincs, and Industrial InvostJiients, &c,, negociated. 
Manufuctiu ers aud Proiluccii can have suitable artiulea introduced 
to the markets on ad\'antugcoas conditions. 

Feiue Lisx— *coni;n'c/n’hiiiv nv(/ / appHcfiitoti, 

BANKEJIS, — Faejs ; George Watera, Esq., 30, Boulevard des 
Italions. London : Tbe London and County Bank, 
3, Victorla-Htroot, Westminster, 

Addn',i : 'Phi* Manager, Continental uad Colonial Ayaicy^ 14, Kuo 
du Ghabrol, Paris, France. 447 


ZULULAND AND CETEWAYO. 



**‘I know what it is,’ ho answered; ‘this honey {s made from 
euphorlna llowcrs, \\l\ich are verj" poisonouH. ’ This explanation made 
me feed exceedingly uncomfortable ; l>ut I eliidtcd from him that there was 
not imicli <lttiigei, as tin.* ‘ maass’ taken with it would neutraJiHC tlie eHoet 
(d th(‘ poison. Diroctly fj«’ imuitioncd poison I dived into the packs, and 
pulled out a botth (d KlSO'S.FF.lTrr SAL'r, aud emptying a quantity 
into two panuikiuH, iilled them up ■vvitli water, and several times 
repeating the dost‘, in a IVw Inmit- wc wore corisidcvably better." — 
"Anlidytd iUid C'!n''<uivf \}>. } i‘>), by Capfaiit IF. It. Ludlow^ 1st Batt, 
J!.\ l!(i)itd ITfO cv( / /i, /onffif, 

“ ‘ VN'liai on (‘iu’fh Jml) J take lo Ziiliilaud ?' asked my friend Jim 
J.a\. <>m- day at AI.Iim , In ' . lie Juid just iccciveil oj\lej*H for »Sauth 

Ahi<’;:, to Hiart m fn ty ngiit lioiuis’ uolic«*. 1 replied, ‘If yoii take 
myad\n-'' aiid il.s that oi an old tra^ clki -you’ll not budge without 

.a fo\ botU<-'^ of tvi'A ii on leavo Imlf youi kit behiud. 1 

m’\'vi' au» without thes" Sait.s, n, ml, t>\casc the pigs, never intend to be,’ 
On his refill II 1 UMjuiri.d, 'Well, how .damb END'S FHIUT SALT ?’ 
‘My dear tellon, it ^v.i- tin last udviLC \(>n o\er g/l\'C ; they saved 
i/i> uii dhn s ; ; aud wlmu 1 left 7’iicgla, j «oM the icJitnilUOg hottie « 

ior O n tp, oreoiui) piivc ! ' — Zbid.-cW, 


JEOPARDY OF LIFE. THE GREAT DANGER OF DELAY. 


You can change the trickling Rtreani, but not the ragin/j torrent. 


w 


HAT L\ EIU BOD^ SHOULI) FLAG,- JIuw impoiiant it i', toesciv individual to liavc at Imnd some simpli*, ollcaivo, and palat- 
aide remedy, such as END S \'\iV\T SAI/i\ to Gad: dmea-r .it th-- outs.'t ’ For this is the time. With very little trouble you 
angc the coiii.se ot the tnekliip; lUMunUnn ‘ lu u,,, but not tlic mlliag liwi. It u ill d<‘f> all your tiny ell’oits. 1 feel I oniiuot Hudi 
r impress this important iufonnati wi upon all llomudiolders, y,y .S),ip (UptuiiH, m Kui-op’caioi Mriurdl\, w Im are vhutiiig or n-sidimr {» 

" ‘ ign climate. \\’hnie\er a Jianye i- cimtcmplal-.d, lih<-G lo .li dm b the eiuulitiou'of lioalth, let KNO'.'s FRUIT SAl/P hv 

* for, uiidci any cii<‘UiiiHtani-i's, its nso is b(’iii!ti<*iii I and iu\et t-uu do li.irni, W lien you leel out of .si*rts, yet unable to say 
willioiit any wai'iniig \oiiai'i' .iiuldeudy seized with lassitude, di iiKuiu.itiou for l»odily or mental oxortioii, lo&s of appetite 
tile lureliciid, aIuII mdiiiig of bin k and limb^, i uldue.ss of ilu- r.nrbit*o, and otten h!u\or»ug, ticc., ite, ; thou 3 'our wdiole liody 


can eh a 
ciontly ill 

any Ind ov foreign 
your eompunion ; '' 

\vliy, livijuently ' 
sickness, pain in 1 

is out ot order, the spirit of danger lia.s been kindled, but you do not know wln-re it may end ■ it i i a real nceeH.sity to have a Miniple remedy 
at hand that will answer the vciy Ik si end, with a positive aasuran m- of doing good in every case iimi in no case any harm. pilot can 

so steer and direct as to bung the .ship luto .safety, bathe eauiiol tlu‘ raging si,»rm. Tm- common idea w'heii not fooling well is, “ £ 
will wait luid see, perhap.s I bliall he bettm* to iiiorjow ; Avlierea.'^. luul a .siqiply ot END’S FFUri’ SALT’ been at hand, and use made’ of it 
at the onset, all calamitous results might liave )>een avoided, AVliat dashes tv» tin- earth so many hopes, breaks so many sweet alliances 


blasts so many auspicious cntciprLes, us untimely deatlG 

FHUJT SALT. After riwib'img for ue;iil\ twn .-uji] a hnlf y, av-. 


E 


|?NO’S 


fioin acYoro hea<luche nnd disordcn-d atuni.u h. .nol .iftt-i- trvm-j uiniua 
everything uud apemling much moiay wilho.ii liudiu'. un.\ liiMK.fji, I w.-i- 
roconnncudud by a fiiontl to lr\ END'S FKtd'i’ S.\l/r. .-m.) b.ifnre I h t.J 
1ini‘>hed one buttle I fouiui it d<*inj.r mu u '-ro.-it tie d of onw ( 

am rChl'Ovtl to my usual hc.dili ; :iml others I kuu.v tlau h.tv** fritvl it iiavc 
not enjoyed snen good hcallli for AtMir- most tnily, !bmi. 

lli’AlPHKEVS, Post Ollice, iJiu r.vTm'd,*' 


T flK AflT OF Ot^NQTTpsT TS LO.S'J' WITIIOTTT THE APTOFEAT- 
INi: fil.NNEJ; JlNin <J EM E XTS. - STEM rt.A NTS. TOO HU H 

FHOH i. NTl’flOldbS JNSt 'FFK J K.YT lA EpriSE. ~ KXriTKMKST, 
‘Ne^ t uoiit l.ini'iu “ Wbcui f fuel out f>f I l.ako .'i do-^oid 

E-Vo'y FJ.M’r r .s,\l/r one liotn before dinnoi or tri'jit tIu’nM' in the morniu;.'. 
Til.' elford 1- .ill I could w i di ” Ifow to enjoy good food that woufd 
oiliurwn'- iMu...; biliou-ineH- head iche, oj' dmordered Mtonmeh— u?»e ENu'S 
FUriTSM.r, 


S UCDES.S IN LIVE. “A mu invention i > brought before tin- public, ami conrnan't'^ success. A score of aboniijiablo imitations are 
immediately liitrodueed by tlie uiism’iipulun.s wlio, in copying tlie origiiml closely enough to dccoixt; iJio public, and yet not so exactly 
as tn infringe upon legal riglit'., (’xcicisc an iiigenuit) iiiat, ciuphq-cd in an oi igiual elianiiel, could not fail to aocure roputatioii and 
profit/*— A luVM.s. 

C DAUTION. — /jez/rt/ rb/hts arc prohcfnl ui cr.ry d Crarnho' , 'i.rh Holiby and h(p /hr mprnh is marked “ EN’0’8 FKITT 

/ SALT.'" irdAOif^ d yon hat'> Uiii nnpo.^d on by n-.o/h/r^^. twriathn- S>d.l b,/ nff Cfi'indi^^ prbx /s. ,d,], amX 


DIRECTIONS IN SIXTEEN LANGUAGES HOW TO PREVENT DISEASE. 


.1 


Prepared only at UNO’S TRUIT SAM WORKS BAIOEAM, LOHDW S.B.. by I 0 . ENO'S Patent. 
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T. E. THOMSON & GO., 

0, ESFXuAlT-A.lDEl-RO'W", 

OAUOUTTA. 

IMPORTERS OF 

MACHiNEfiY, ENGINEERS’ AND PLANTERS’ TOOLS OF ALL KINDS. 


All articles sold at our Estahlishment ore manufactured by first-class Firms, and are of the best 

material and workmanship). 


Clayton and Shuttlewortli’s Portable Engines, Soda-water Machines, to make from 30 to 800 
6, 8, 10 and 12 H.P. dozens a day. 

Punching and Shearing Machines. Soda-water Bottling Machines. 

Improved Saw-shar|)ening Machines for Parallel Vices. 


Frame and Circular Saws. 

Seller’s Bolt and Nut-sorcwing Machines. 

Drilling Machines, with Feed Motion and 
Rising Table. 

Bench Drills for Hand or Power, 15", 20", 25", 

Bench Drills for Hand or Steam Power, 42". 

Slotting Machines. 

Lathes — Self-acting, Slide, Screw -cutting, and 
Surfacinj;. 

Foot Lathes. 

Lathe Carriers. 

Asbestos Packing. 

Circular Saw Benches for 3G" and 42" Saws, 
and with Patent Self-acting Drags. 

Circular Saw Spindles. 

Crab Winches, with and without break, to lift 
4, 6, 10, 12, and 15 tons. 

Brick, Tile, and Pipe Machines. 

Improved Brick-pressing Machines, 

Screw Jacks — Bottle, Tripod, Haley’s Patent, 
and Traversing. 

Iron Pulley Blocks for Rope and Chain. 

Weston’s Patent Dift’erential Pulley Blocks. 

Blast Fan, Silent, for 1 6 and 30 Fires. 

Fletcher’s Patent Annular Hot-air Funiace. 


Tube Vices, with and without slide gate. 
Boiler Bears. 

Duplex Punches. 

Indigo Press Screws, with Brass Nuts. 

I Appold’s Centrifugal Pumps. 

Chain Pumps. 

“ Special ’’ Steam Pumps. 

Vauxhall Donkey Pumps. 

Rotary Pumi)S. 

Hand, Lift, and Force Pumps. 

Steam Horse Ploughs, Harrows, and Hoes. 
Fire and Garden Engines. 

Watering Carts. 

Water Lifts. 

Rice-Shelling Machines. 

Flour Mills, for Hand, Cattle, or Steam Power 
Flour Dressing Machines. , 

Chafl-cutting Machines. 

Corn Crushers, with fluted Rollers. 

Prize Corn Crushers, with Smooth Rollers for 
Crushing Oat, Linseed, Malt, Barley, Gram, 
and for Kibbling Beans, Maize, &c. 

Cart and Portable Weighing Machine.s. 
Domestic ditto ditto, with and without weights. 
Salter’s Spring Balances. 


A larije stock always on hand of best Sheffield Files and Patent Wood Screws, Locks, Bolts, 
lllwjes. Nails, Chain, Iron, Steel, Brass, Copywr, Zinc, Tin, Lead, 

Oil, Paints, Varnishes and Turpentine. 


PRICES AND PARTICULARS DN APPLICATION. 


T. E Thomson & co. 
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GOODALKS 

Household Specialities. 

■ A Single Trial solicited from those who have not 
yet tried these Splendid Preparations. 


TO&KSKXllE ltEX.X 8 H. 

Tlie Most Delicious tSouce In tlie Worlil. 

Thin oLoap and excellont Sauce makeB the plaiuost viauda palat- 
able, and the daintiest dishes more delicious. With Chops, Steaks, 
Fishi &c., it is incomparable. In bottles, at (Id., 1^., and 28. each. 


GOODALL’S BAKING POWDER. 

The Best in the Wertd. 


Makes delicious pudding without eggs, pastry without butter, and 
beautiful light bread without yeast, lu Id. packets, 6d., 1$., 28., 
and 58. tins. 


OOODALL’S 
QUININE WINE. 


The Beat and moat Agreeable Tonic yet introduced* 


The best remedy known for Indigestion, Loss of Appetite, 
Oeueral Debility, &c. Kesiores delicate individuals to health. At 
Is, lid. and 2$, Zd. each bottle. 


GOODALL’S CUSTARD POWDER. 

For making pdiciona CvsftmU withavi Eggs^ in leas time 
and at half the price, 

Tbe Proprietors cau recommend it to Ilonsekoopcrs generally as 
ft uBofui agent in the propamtion of a good costard. Give it a 
7niAi.. Sold in boxes, Gd. and U, each. 


GOODALL’S 

GINGER BEER POWDER 

Makeis Three €ralloii« of the Deiit €iing:er 
Boer in the World for Threepeuee* 


Tlio most valuable preparation for the production of a delicious 
and invigorating beverage. It is cosily made, and is by far tho 
cheapest and beat Ginger Beer over offered to the public. Bold in 
packets, 3d. and Cd, each. 

CDDDALL’S ECC PDWDER, 

Its action in Cakes, Puddings, Ac., Ac., resembles that of the egg 
in every particular. Ono penny packet will go as far as four eggs ! 
and ono sixpenny tin as far as twenty-eight. Bold everywhere, in 
Id, packois } Gd. and l8. tins. 

GOODALL’S BLANCMANGE PDWDER 

Makoi dolioious Blanomange in a fow minutes. In boxes at Gd, 
and l8. each. 

All theadove-namd Preparations may he had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

FiopEietors: GOOUiLL, BA^ODSE & GO, Leeds, Eoglaml. 


FBEEiN’S syeop Of^HOSPHOBUS. 

-Nature’s Groat Brain and Nerve Tonic and the most wonderful 
Blood Purifier. The highest Medical Authorities say that it is tho 
only Cure for Wasting Diseases, Mental Depression, Loss of Energy, 

^^It^^s”pleLanrto^tho taste, and might bo 
delicately constituted. In tho most onff?cbled 
and healthy constitution. One dosa of this Hcmedy i;. 

©anal to Twenty Doses of Cod-Liver Oil. . , , , i 

^Thousoilfis have been snatched from the brink Jlio ^ 

timely use of Pbicbman's Byrop of Phosphorus. ^^*'7 % 7 

Chemist* ftud Patent Modiciue Vendors, in bottles at 2a. Oii., 4*. Ul„ 
Us,, and 83<. 


BPBOIAI. AaUKTS; 

GOODALL, BACKHOUSE & CO., 


THIS ILLtiSTHATiON IS A FAG-SIMILE OF THE UD OF 



MESSRS. SOnON’S SPECIAL EXPORT BOXES OF SEEDS- 


BEWARE OF IMITATIONS. 


NOTICE. 


SUTTON’S SEEDS & CATALOGUES 

MAY BE HAD OF DULY AUTHOBISED AGENTS 
IN EVEKY PART of the WORLD, 

lycLUDjya-- 

Tlie Proprietors, /ud<Vi?7, AffriniUnrUf^ Chowrin^beo-rOftd, Cal- 
cutta; the O real Kastern Hotel, Company, Limited, Calcutta ; 
Messrs, Wilson, Mackenzie & Co., 13, Old Court House-street, 
and 1, MauLmo lane, Calcutta. Orders reooived by Mosers. 
King, Hamilton & Co., Calcutta. 


IsTOTIOE. 

In ordering through London Shippers, purchasers 
should be particular to stipulate for 

SUTTON’S SEEDS. 


TESTIMONIAt. 

J^t'OitL S. •hHIltth/., fitf’’ Vtn‘-P,YFiif‘ /it Oir 

Jlui'ft. SiK'i'fi/ (>f fiidt'fi. 

** With rofcronr'C 1<» y'»or mode of padiin;," ncotlH for 
export, 1 inuhi .suy l»ow inucli J wn?) graliliotl with tlio 
siyKtem .\tni wore ho 1 is to hIjow mo. During t.lio 
whoiu of* my Ion,’; ludi-ni oxnencuee, if iv.'e^ my ooiwfant 
ro);rot, thnt |iiiokrd HCeds wore almost invariably 

lower ill gorminatin^ jxover than IJie Amorieiiu, After 
^ 0 ?i^lg the olnUmiU) taccautious you take in executing 
such orilofN a, 4 that of tho Agn*Horti Hocioty of 
India, I am by no means Kiir])ri.sfid to hoar that you Imvc 
lieon gratilicil by tho receijit of so much tcKtimony 
thotropicb Its to tho condition of youi- Scod.supon arrivaj -» 



THE QUEEN’S SEEDSMEN. 

AND liY .srKClAI. W.tREANT TD 

H.E.H. THE PRINCE OP WALES, 

READING, LONDON, 

r B n I o 

A 11 coDMttiHiicflttioiis ftom the Tra^ should ho addross- 
ed diroct to Roadiug. 

f‘ - MIHISII 
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8. OWENS & CO., 

■WHITEIH’IIXA.K’S-STEIDEJT, LOaSTIDOIT, 

HYORAULtO ENGINEERS AND MANUFAOTURERS OF 

PUMPING MACHINERY OF EVERY DESCRIPTION. 

FOR STEAM, ^YATE^t, Il73’/i, CATTLE, AXI) MAEl'AL FOyYER. 

Hydraulic and Screw Presses, Oil Mill Machinery, Hydraulic Lifts, &c. 

SOLE JilAKEXiS FOK riREAT BllITAIK OF 

BUKE’S PATENT DIRECT-ACTING STEAM-PUMP, -MORE THAN 10,000 IN USE. 

TIJJD FOLLOWINU ARE BOMlt; Ob' ‘1HE TROMINEXT AbVAN’TAUlit? Ul TUK BLAKE TUMr:— 


It will start at any point 
of atrokc. 

It baa no dead pointi 

It worka fast or slow 
with tlic eomo certainty of 
action. 

It is noonomical. lias a 
lead on the Slide Valve. 

It ia compact aud dm- 
uhlc. 


Hand Power Lnvor 
Detachid. 




It iutcrohan.ycablo in 
all its workinj^ pai-ts. 

IL will ilcliver more water 
than ajiy rump. 

It is nuKlo of 1 )ohL maie- 
i-ialH in the most worUinan- 
lilic manner. 

CUn be worlvfid a1 ‘200 
.'•troUes per hoiu, or ‘20 
Strok Ob per minute. 




BLAKE’S PATENT 

Dirtct-AoUug &Lcauj Pump ana Lolh r Fculnr. 




Dei'p-woU ramoR, for 
UoTM or Ballook Power, 


Vortical Oorabluod Btnam 
Bngine, Bailor, and 
weU Poinpi, 


on ililb, for F.fci'/mi or (.attic Portor. 

m-1 


DoilUlc-havr*'! (■'finhriatt.ar^' rniup't, 
for llaml or ^ptentu Puwui. 


* '4 

if' 

DonWi'-hArtv] Pin' Engine, for 
Alunsloiu--, Piictorlos, &o. 



D oi> wi'i! P.ii'i, 
fur iliiU'l Powl'I 



luipTOViHl Stcain Boring 
Apparatus, also 

Boring Tool* of orory de»crlpiion, for Artesian Wells 
(osUng for MiucroLi, FottuduUon*, <( 0 . 


BLAKE'S PATENT DlRECT-ACTlNTi STEAM PUMP AND VERTICAL BOILER 

B-OE IiiEIO-j 5 .TIOrr FtTEBOSHIS, 

FlLLlKa TANKS, WATER.J^l'Pl’IA' Ti> TLANTATiONS SMALL TWNS Id; Yau\UF.8. 

Whitefriair's Ironworks, ‘Whitefaiar’s street, Ploet-stre^, ' Lond^, 

Citt(tlo(/i<€s (xnd EHtinutUB Ei'ea on Ap2)lk<ttv^n> 




.. segtetered Vo. 183.1 


THE 


A HOSTHtr 
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GANDY’S P» COTTON BELTING. 

SPECIALLY SUITED FOR AND PATENTED IN INDIA AND ABROAD. 


PRIZES. 


HAMBFRfai 

.Syi>nkv 

Atalanta 
Fi J‘.st Preniiuni, 


... ... 1878 I Cincinnati 

1879 NkwYork 

... 1879 I Melbodkne 
1882, 1 New Zealand 

Firflt Prize, 


1880 ' 





1882, I Falmouth 
Sydney, 1879. 




Atalant.i 

PlTTsBCBO 

1883, I Tynemouth 
ILonlmr^, 


... 1S81 
... 1881 
... 1882 
... 1882* 
Diploma, 


p'xV-' 

' •''A 





Berlin, 1879, 




Now Zealand, 1882, 


1879. AlelboiiriK*, 1880. 1878. Ciuemuati, June, 1880* 

OVEE 460,000 FEET BOLD DURINO 1881, 

lucludiu;** J,877 foci of main Driviiiix Bolts, qf widths ran ging from 13 in. to 
60 iiL, arc working in over 6,000 Mills and Works in Europe and America, 


pwinijf Tests {hi/ Kidatfh/, of Lowhn) shm iJw relative strength and vodue^ 
L compared with 


Best Douhle Leather C in. Bolting 

Gandy’s 6 in. x 8-ply Cotton 


Breaking Strain per S<juare inch of Section, 

3,572 Iba, 

6,811 lbs. 


'.t-l 


. -ic: ■■.I* 






Price per foot. 

6«. U. 

2b. 6d. 


HANDY BELT. 


-4 ay Louffth or Width 
/or Main 


It is Ihp bp.si belt 
over made foi’ all purpos- 
PS. Much Cheaper and 
Stronger than Wther. 
Thoroughly WateiTiroofj 
and not affected by terrt* 
P'^ratuve, clinga well i<> 
the pullpyH, runs true, 
ami can bo made any 
length without jointa. 
This Series of Belting 
(sfid cix<jmi'ing) was sup- 
plied 111 One Order to 
AJp‘-»^r>’!. John CVosmIpv 
and Sons, Halifax, May 
I, 1880, and continues to 
give entire satbf iction* 

TS;E! “ Gh-A.lJTIDT ” BELT- 

( 1 ANDY’S Putont AruoricHU Cotton Bcltiuf.i um clui n a Muperiority o\ or icaUier hyJu in every particular ; itfl ca«t 
i being alniut hnJf lhatot leal hor, while iL- .a reiiKth and pipping power ig al*- lU duublo that of the he«t leather, 
as shown by repeated tij.sta takon by Kirkakly, of Loudon. These te^ aro Kivon alwvo. to which special ottontion ,'y 
directed. Tliose “ G.indy ” bolts are made .>f any width up to 72 inches, and aav length up Ui 340 feet without joint. 



M being alHjut h^f lluitot leal hor, while it*.- .^Irength and pipping power is ab- u - double that of the best leather, 
as shown by repeated tc.sta takon by Kirkakly, of f/iudon. These te^ arc given aliovo. to which special ottontion ,'y 
directed. Tliose “ G.uuly ” bolts are made .>f any width up to 72 inches, and aav length up Ui 340 feet without joint, 
j thus obviating the nocessiry of having two holU on the same pulley, a aysb.'m of driving which is uovnr aatisfact iry, 
j as it is impossihlo to have holts of exactly the s.nii)o tension ; beno© one or the i)ihor is always cansiiig a stojp^o. 
These stoppages aro avoided by using Oaiidys Fatout Holts in one width. Those Gandy Belts are made of the finest 
American Cotton Duck, sjH'eiully prejiHrcd at Baldmoro for the purpose, and then put together and linished by^ Gandy’s 
^tonte<i special MaeUineiy and pivjcose U> j>vovcnt sirotohinlr, and render them impervious to atniosnh^c influeii9t» 
i.I^7sao6sed of odvantuges such as ihoso, the liinvorsal adoption of Candy j Bolts can only lie a question oi itme. 


MAURICE CANDY, 


A BUBS!PAOTLflLL GBAEANTEB GIVEN WITH EVERY MAIN DRIVING BELT. 

PAUftV Patcttlc?. aud Mduufacturoi', I AM (I A U . Liviit no d, li;ii*;UwJ ? 

UAHlIli 130 , Queon Victark-»--tt'C?t, LUflllvfIs auJ BiUUuirv>rf 


U.S.JI. 
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TSHBI 0 XLEJLT 

FOR PRICKLY HEAT. INDIGESTION, HEADACHE, BILIO USNESS, A WO FEVERS. 




The Uiftimony of meduiil ffenttomen huM been uunuallhod In pratae ot 


UMPLOIIBI’S PTEETIC SALINE 


As pesaoaelrj* eiemenU most oswuitln) for tlio restoration and malnloiuinoc rd health with perfect vigour of body and mind, 

^ \ ' It i» EfforvoBoing and TasteleBB ; forming a mofft Invigorating, Vltaliaing, and Befreahing Beverage. " ^ 

toil ant roUef In IIKADACHK, SRA nr HILlOrS HTOKNKtfS, CONKTfPATlON. IN ni(lK8TU>N. LASSITUDE. HKAWTHUUN. and FKVKUISH WLI^; prerent^and 
> qnickly cures the \vort1 forme of nffllUS. ECABLET, JUNOLE, and other FliVKHS, SAIAuLPtlX, MiSAl^EB, and feuUKnVB or feKlN UOJtrVlM’S, and various other 


altered condiiione o^tho_hl«Hxl 


Dr. PEOXTTf-*' Unfolding ttemie of iramcDr heiicHf <o rntniKhul/’ I Dr. SPAaKfl (Uovornmant Mo<lioal Jnepootr^r of Lottdon) 

Dr MOSaAK.-'** It furtilehoM tho blood vmh its lost saline conetltuonl*.” I wHtes :-** 1 have jrreal pleasure In hearing my cordiaUtwtiniony to Its efficacy.' 

OOTEBlrXEirE OrriOXAXS AXTD FUUrTSaS oaring for the wel&re of l^eir employes shonld note 

its valus as a specific in Fever cases. 


Dr. J. W, DOWBIKGI.- 


i»nd ant happy V> wtato J never hiijil a shiKh) oa*o 
.Dr. W. afiPBVUNB.-'' Since " - 


of tiicir terrenu’* 
1 MAiTJ^^TY' 


I niHkl it lit Ihctreatment of forty-tw o rases of Vellow Fever, 
igl a slitgh) case '* 

Its intr» Mind Ion the Fatal West India Fivers are deprived 


UAWITL PINDBB, PUNJATTB, INDIA,-" W« flnrily tisli 
Fi i-etlo Sal wo w ill d»> wore to pirveui fever than all the Quinine 


tisUeve that tho nso of your 
* over imported can euro,’* 


i»r. TaRLEY.™- 1 foui'd it oat as a specific, In my experience and famRv. in Iho worst 
f<i)iriHol Srarlot Fevei, iKMdher modlrlno lielng rodulred,*' . , , ^ 

in*. 8. OUtBON (formerly Physician to the London Hospital). its uflolulnosi in the 
treat weal of dlseuM' Im:* Ions; tmen coulirmod by medical experience.” 


ILSll MAtrmTY^B BBPRBMWTATIVE tho GOVERNOR OF 8IBBRA I>»ONB, 

an a loderof reouest for an adduiooai Hiipplv of tho Pyixdle Saline, aliites--*' Ii is of //mtr 
ruln^, and I shnll ifjoifo to hear it Is to the hoiuies of nlj Buror*enns i IhltliiK tho tropics, 

To bo obtained of any Chemist or Drug Store, in Patent Glass-stoppered Bottles, 2s. 6d., 4s. Od., 11s., and 21 b. eaoh. 

Flsase note in connection with the recently observed effects of the use of Citrate and other preparations 
of Mai^esia that LA.KFliOTrOH’8 PTBETIC SAXiIirE is warranted not to contain any snbstfUioe 
which would cause calonlons or other earthy deposits. 

n. Tis.' jh:oxjb6]r^”~ii'ix^, lo3jtid03^;.E!.o., 


City Lme of Steamers. 


THE 


FOR LONDON DIRECT I'ii? SUEZ C ANAL. 


Oify ttf MmchiAier 
City of Carthage 
CUy of Omterhui^y 
City of Venice 
CUy of London 
City of Edinburgh 
City of KhioH 
CUy of Agra 
City of Calcutta 
City of O^^ford 
City of Cambridge 


Tons. Captains. 
3126 A. Macflonaltl. 
2651 J. McPherson. 
3212 J. Marr. 

3207 J. Y. Moffttt. 
3212 J. Black. 

3212 \V. H. Barham. 
3230 A. Thomb. 

3412 .T. Gordon. 

3836 II. McNeil. 

4000 IVm. Miller. 
4000 D. Anderson. 


The City cf Canterbury will leave at daylight on the SOtli instant, 
and will bo followed about a fortnight later by the City of Oxford. 

GLADSTONE, IVYLLIE & Co., 

7 Agents. 


SOUTH OF INDE OBSERVER. 

Published Weekly at Ootacamuxd, 


The Head quarters of- the Madras Oovemment for 
the greater 'part of the year. 


1 TERMS OF SUBSCRIPTION. 


(Exclusive of Postage.) 


Per annum . , 
,, half*yoar... 
M <iuarter ... 
,1 mensem ... 


Advance. 
Rs, 20 0 0 
„ 10 0 0 
„ 5 0 0 

„ 2 0 0 


Arrears. 
Rs. 28 0 ^0 
,, 11 0 0 
„ 7 0 0 

„ 2 8 0 


Ifeilyhirry Press Co,, Limited, Proprietors. 


Agents in India : 

Messrs, HIGGINBOTHAAI & Co. Madras. 


3a-A.3 srEEia-xjisrGi-E 

FIRE BRICES 


AND 


Agents in London ; 

Messrs. ORO. STREET & Co. ... Comhill. 

F. ALGAK, Esq. 8, Clemcni'sdane, London, E.C. 

Messr.m, BATES, HENDY & Co. 4* Old Jexo)*y, London, 
Meshrm. GORDON & GOTCH ... St. Bride-street, London, E.O. 
Messrs. RHODES & Co. ... $4, Nkholas-lane, E.O, 

U 


DRAINAGE PIPES. 

ATPLY TO 

BURN & CO., 


THE 

TROPICAL AGRICULTURIST : 

\ MONTHLY 

Record of Information for Planters 


CALCUTTA. 

16 


OF 

OOPFEE, TEA, OOOOA 0nrC®0NA, SUOAE, PALMS, 


NOW READY. 


RRrWISIi;i3 XGDTTIOlSr. 


CiVhVRBAN VIII40, Market G*r(lon», anA Reaidoutial Farm., 
O in Kathiawar.” By Major H. L. Nutt, Bombay Politioal 
Department. Prioo. One Rupee per ctipy. Apply to Superin- 
ieiMeii^ Bombay Bdueatioii thoiotfn Pmn, Byattil^i 


AND 

OTHER PRODUCTS, 

Suited for euIHvaiim in the Tropics. 

Published on or aVtout the 1st of each month by A, M. and 
J, Ferguson, Ceylon Observer Office, Colombo. 

Price in advance yearly, Ra. 10. 

Be* 1 psr copy. 


10 
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GOODALL’S 

Eonseliold Spucialltids. 

A Single Trial solicited from those who have not 
yet tried these Splendid Preparations. 

TORXSHXilB &EX. 1 SH. 

Tlte niMt Delicious fi^aitce lu the 1%'orlcl. 

This cheap and exoollont Banco xnakea the plainoHt viands palafc* 
able, end the daintiost dishes more delicions. With Chops, Stoaks, 
Fish, <tc., it is incomparable. In bottles, at Cd., !«., and 2a, each. 

COODALL’S BAKING POWDER. 

T1l 0 JSeat in the World, 

Makes delicions pudding without eggs, pastry without butter, and 
beautiful light broad without yeast. In Id. packets, Gd., I 4 #., 2d., 
and 6$, tins. 

OOODALL’S 

QUININE WINE. 

TJiq Seat and most Aarccahle Tonic yet introduced. 

The best romedy known for Indigestion, Loss of Appetite, 
General Debility, &c. Boatoros delicate individuals to health. At 
Id. lid. and 2a. 2d. each bottle. 

COODALL’S CUSTARD POWDER. 

For malcinci Delicious Cnst(irdi^>oithoift EgcfSt in time 
and a( half The price. 

The Proprietors can recommend it to Eousokeepors generally as 
ft useful agent in tho preparatioii of a good cuatard, Oivi. it a 
Trial. Bold in boxes, Gd. and !>?. each. 

GOODALL’S 

GINGER BEER POWDER 

Makes Three Galloiiit of* ilie Glii^er 

Deer in the Worlil for Tlireept^iiee* 

The most valuable preparation for the production of a dolicioua 
and invigorating beverage. It is ousily made, au«l is by fni the 
cheapest and best Giriger iieer ever ofierod Lo the public. Hold in 
packets, 3d. and Od, each, 

COODALL’S ECC .POWDER, 

Its action in Cakes, Pnddinga, rewmiblea tlial of the egg 

in every particular. Quo jwnny will gtj as fai* as four eggs ! 

and one sixpenny tin as far as twenty-oighi . Sold everywhere, in 
Id, packets ; Gd, and 1«. tins. 

COODALL’S BLANCMANGE POWDER 

Makes delicious Blancmange in u few minutes. In boxes at Od, 
ami ouch. 

All the above-named Preparations may be had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 


PropSetors : 600DALL, BACKHOUSE & CO, Leeds, England. 


FREEMAN’S SYRUP UF PHOSPHORUS. 

Nature^s Groat Brain and Norvo Tonic and the most wonderful 
Blood Purilior. The highest Medical Authorities say that it is the 
only Cur© for Wasting Diseasos, Mental Depression, Loss of Energy, 
and Stomach Complaints. 

It is pleasant to the taste, and might be taken by the most 
delicately constituted. In the most enfeebled it builds up a NEW 
AND HEALTHY CONSTITUTION. One dusa of this Eemody is 
ec^l to Twenty Doses of Cod-Liver Oil. 

wS^-nnds have been snaUdied from the brink of tho grave by the 
timoiv use of f bekman's Sybuf oi? Phosphorus. May be Uml of all 
Ohenusts and Patent Modioino Vendors, in bottles at 2a. Ud., <k. Qd., 

11«., and 88^. — 


BVmOlAX* AGENTS: 

600DALL, BACKHOUSE & CO., 

'mate Bonse Street. l<ee<l»» Gnglimd. 


THIS lUUSTRATION IS A FAC'SIMILE OF THE LID OF 



MESSRS. SUnON’S SPECIAL EXPORT BOXES OF SEEDS. 

BEWARE OF IMITATIONS. 


NOTICE. 

SUTTON’S SEEDS & CATALOGUES 

MAY BE HAD OF DULY AUTHORISED AGENTS 
IN EVERY PART of the WORLD. 

/\('LCDiya~- 


The ProprietovK, Tiulutv AurWuUnrlal^ Cho\Yvin|5hco-road, Cab 
ouita ; Hat Cmit Kasttorn Tlotel, (’ompauy, Limited, Calcutta ; 
AL'ssra. Wilnuii, Mm kt'nzie cS: Cu., 13, Old Court Ilouso-Btrect, 
anil 1. Maagoi lane, C.'alcutta. Unleis recei\ed by Mossrti, 
Kiij^, Jlaniilton A Cu., Cah'uttu. 


I IsTOTIOE. 

In ordering through London Shippers, purchasers 
should be particular to stipulate for 

SUTTON’S SEEDS. 


TESTIMONIAL. 

l',nin a. A.', <7., (\tfr Var-t*r<sldi uf of ti't Ayri- 

JJnt'fi. tSfico fy of Indio. 

‘■With reforeuiH' to your inodo of paekinir for 
('Xport, 1 inu.sT H!i\ how much 1 wan uratitiod with tho 
My.stoiu you wort* t-o good :r to show nio. Dunrn- the 
Av hole of" my long Indian oxponciioc, it. wjw my courttant 
regret that Koglinh packed necdw wore .■duif)r<i invariably 
luwur in gerinmatmg pi>\vor than Uio Ainorican. After 
seeing tho ehihor.dt' pivcautiou.'^ you tiike in executing 
.such ordcr.s uts that of tho AgrbHorti Betioty of 
India, 1 am by uo means «m j*nricid to bear that you havo 
boon graiifiod by the roceii't of ho much iotttimony’ frojj^ 
the tropic.H fLs to tho condition of your Sv^odHUpon lUTivoj/’ 




THE QUEEN’S SEEDSMEN, 

ASi> nV .SPECIAL WAHEANT TO 

H.R.H. THE PRINCE OP WALES, 

READIMG, LONDON, p^pia 

All conuuunlcatlons &om tho Trade should bo ftddi'ess* 
am wauuuM. Beading. 
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T. E. THOMS O N & G O., 

©, aSgXiALlTAJDSl-IlOW, 

CALCUTTA. 


IMPORTERS OF 

MACHINERir, ENGINEERS’ ARD PLANTERS’ TOOLS OF ALL KINDS. 


All articles sold at oiir EsiabUshment are mamifactured by Jivst-class Finns, and are of the best 

material and workmamhij). 


Clayton and Shuttleworth’s Portable Engines, 
C, 8, 10 and 12 H.P. 

S*unching and Shearing Maohines. 

improved Saw-sharpening Machines for 
Frame and Circular Saws. 

iSeller’s Bolt and Nut-screwing Machines. 

Drilling Machines, with Feed Motion and 
Rising Table. 

Bench Drills for Hand or Power, 15", 20", 25". 

Bench Drills for Hand or Steam Power, 42". 

Slotting Machines. 

Lathes — Self-acting, Slide, Screw-cutting, and ■ 
Surfacing. 

Foot Lathes. 

Lathe Carriers. 

Asbestos Packing. 

Circular Saw Benches for 36 " and 42" Saw.s, 
and with Patent Self-acting Drags. 

Circular Saw Spindles. 

Crab Winches, with and without break, to lift 
4, 6, 10, 12, and 15 tons. 

Brick, Tile, and Pipe Machines. 

Improved Brick-pressing Machines. 

Screw Jacks — Bottle, Tripod, Haley’s Patent, 
and Traversing. 

Iron Pulley Blocks for Rope and Chain. 

Weston’s Patent Differential Pulley Blocks. 

Blast Fan, Silent, for 1 6 and 30 Fires. 

Fletcher’s Patent Atmular Hot-air Furnace. I 


Soda-water Machines, to make from 30 to 800 
dozens a day. 

Soda-water Bottling Machines. 

Parallel Vices. 

Tube Vices, with and without slide gate. 

Boiler Bears. > 

Duplex Punches. 

Indigo Press Screws, with Brass Nuts. 
Appold’s Centrifugal Pum])s. 

Chain Pumps. 

“ Special ” Steani Pum])s. 

Vauxhall Donkey Pumps. 

Rotary Pumps. 

Hand, Lift, and Force Pum])s. 

Steam Horse Ploughs, Harrows, and Hoes, 
Fire and Garden Engines. 

Watering Carts. . 

Water Lifts. 

Rice-Shelling Machines. 

Flour Mills, for Hand, Cattle, or Steam PuAver. 
Flour Dressing Machines. 

Chaff-cutting Machines. 

Corn Crushers, with fluted Rollers. 

Prize Com Crushers, with Smooth Rollers for 
Crushing Oat, Linseed, Malt, Barley, Gram, 
and for Kibbling Beans, Maize, &c. 

Cart and Portable W^dghing Machines. 
Domestic ditto ditto, with and without weights. 
Salter’s Spring Balances. 


A large slock ahmys on hand of. best Sheffield Files and Patent Wood Screws, TawI-s, Bolts, 
Hinges, Nails, Cltain, Iron, Steel, Brass, Copper, Zinc, Tin, Lead, 

Oil, Paints, Varnishes and Turpentine. 


PRICES AND PARTICULARS ON APPLICATION. 


T. E THOMSON & CO. 
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Oiir Corvo«}nmdents mid Contributw's %oUl gveaily oblige 
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$ 

to give, the English value of it in all curves. It would be a great 
reform if the Govemmmt Itself followed the same course in all 
the official reports published by it 

All correspondence imuit bear the full name and address of 
the zuriter, not necessarily for publication, hut as a gunrante 
of good faith. JV’e shall take no notice of anon ymozis letters. 


MADEA8 aOVBKNM£NT SCHOOL OP AOKICULTURE. 

C ANDIOA'I’ES foi adrnisfliou Into tho new olasii, alioiit to be 
formed, arc lufonned, that tho revised rules and regulations 
will be published In the EoH 8(. George GoahUc of Tuesday next, 
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(Sd.) W. U. ROBKR'J^ON, m,b.a.c., 

AgriaiUtural Beporter to Qovemmeuf.^ 
in oharye of ilw School qf Agricidture. 

Saidapet ; \ 

17 th August 1883. / 

The reason why so many axe unable to take Cocoa, is. that 

the varieties commoulv sold are mixed with starch, undor the pica 
of reiidoi lng them soluble, while really making them thick, heavy. 
aud This may be easily detected, for if Cocoa thivkem 

in. tV proves the addition of starch. Cadbury's Cocoa 

KsHeiiOo^^. gcniuiit ;it is therefore three times tlio strength of these 
Cocoas, abd a rofrosliing beverage like tea or coticc. 

The most wholesome oud nutritious of confectioue is far less 
comumed than it would be were it not for the greatly adulterated 
articles sold under the name of ohooolate. ^ery cake of choco- 
late bearing the name of Cadbuiy is guaranteed to consist solely of 
pure Cocoa and whlto sugar. Makers to the Queen, 
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CORRESPONDENCE. 


TASAE (SILKWORM) CULTIVATIOX. 

(To (he Editor of the Ceylon Observer.) 

Sir,— I n Majmr Cousstnaker's Report on his experiments in 1881, 
there are one or two points which call for the attention of all 
interested in the cultivation of the wild silk-produoers. The 
experimental clearing establish od at Poona (the expenses of 
I which are defrayed by the Indian Government) consists of a 
I plantation of Lmjnstrumia Indica, The plants are grown at 
the distance of one foot aj^iart in the rows, seven feet between 
each row, and the shrubs are kept topped at the height of four 
feet. All branches are removed with the pruning koife as fast 
as they are bared of leaf by the worms, aud in this way a oonstant 
supply of succulent foliage is produced. 

Ma)or Couismaker states that in the Ahmednuger CoUeotorate 
the iiAtiv^es habitually cut book their trees very hard, two- 
thirds of tho trees being pollarded each year, and that this 
system of cultivation is “ most favourable to the Tasar worm, 
for the constant lopping of tho ti'ees and burning of the 
liranchcH aud leaves harass the squirrels, birds, lizards, 
and vvasps, while the fresh shoots which spring from the 
nutilated trees afford the best food possible for the worms,'* 
There can be no donbt that tho natural foes of the worms are hi 
.his way put to a groat deal of inoonvenionoe, and that the 
constant attention rendered necessary by the process of regularly 
pniuiug tho shrubs, which Major Coussmaker recommeuda, makes 
the destruction of lizards and other enemies a rather easy matter, 
but 1 cannot concur in tho opinion expressed as regards the 
suitability of tho tender foliage as food for the worms. 

In tho cultivation of the mulberry -feed lag worm Booihyx 
neglect to supply mature leaf has largely tended to increase the 
debility which either too groat kindness, or too little cace, has 
engendered ; and it seems reasonable to suppose that the wild 
worms, which in their natural state never devour tho young leaves 
unless driven to do so by a scarcity of food, should become speedily 
debilitated when fed ou immature leaf. Xu attempts made to rear 
jhe Atlas, Militia and other larvas indoors on bratiches, the sterna 
jf which arc plunged in water, it is invariably found that the 
bliago becomes, sooner or latter, distasteful to the worms, and 
although tho strongest of them may escape disease and spin good 
iocoons, tho majority are more or less affected by the excessive 
moisture in the leaf. The same deterioration is produced by 
levore or frequent pruning. 

Major Coussmaker attributes his want of oompleto success to the 
xistence of some climatic Influence that he was unable to oonteiid 
ifch, or to the worms having been attacked by small spiders, 
Aosquitoos, or other minute onomics. It is quite possible that 
lauy of the worms wore killed by injects, but detection in cases 
f this kind should not be dilHoult, aud I think it almost certain 
lat it was the want of properly matured leaf that caused his 
osaefl, since he himself mlinitfl that some of tho woruH comuMuced 
ipiunihg boiQy« Uiey wer«ifttU-grown. 
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M, Wailly, itt one of his reports on eilk^prodacing worms roared 
In London, mentions an Instance in which a mimbor of Sclent and 
Wv« wldcl) which wore fed upon a nut tree, that had been 
tapped and hoav i)y pruned, died ono after anolhor, although other 
worms from the same brood of eggs reared on other trees growing 
close by, but uupruned, spun very line ooooons. 

It is of the utmost importanoe that the cocoons produced, 
whether of Tasar or other wild species, should bo as free as possible 
of the ooment which the worm natually secretes. Mr. Thomas 
Wardlo, in bis recently published handbook of The Wild Silks 
of India,” Btatea that Major Conssmakor has succoodod in obtaining 
perfectly white silk by causing the Tasar worm to void all its 
cement before allowing it to spin its cocoon, but particulars of the 
method are not given, Inasmuch as the quality and quantity of 
the oemout in the wild cocoons depends largely on the health of 
the worm, it would seem that in the production of Tasar silk by 
Major Coussmakor’a raotliod a doorcase in the amount of the 
cement must be accompanied by corresponding loss of vitality in 
the worm. And this is a very serious consideration, because it 
raises a barrier in the way of progress towards the domestication 
of the insoot, for it would, of course, be useless to attempt to 
utiliao for breeding purposes coooons, spun by worms whose 
constitutions had been impaired in this way. Any naturalist, I 
suppose, who has studied this subject, will admit that the silkworm, 
when it is prevented, by auy cause, from commonclug to spin Its 
cocoon at the appointed timcj, la more or less iujurod by the delay ; 
aud there is also a considerable loss of silk to be taken into 
account. It is only by i oaring one brood after another, and by 
feeding each successive generation on the same kind of plant that 
any real progress can be made. The moths of this species do not 
readily pair in confinement, at first, and it vronld add considerably 
to the cost of production if the sericnlturist w’erc compelled to 
rely on auy of the wild insects be might procure in the jungles for 
renewing his atook. 

It is in another direction that we must look to effect an improve- 
meat — from the manufacturer’s point of view— in Tasar silk. 
What is required is that the food-plant should be of such a nature 
that the worms roared on it would secrete as little as possible of 
the eoinont, which at present so greatly depreciates the value 
of tike oocoon ; the plaut should also be oue on which the worms 
arc easily reared. It those conditions arc fulfilled, ono of the 
greatest difficulties in the way of Tasar cultivation, will have been 
removed. There are probably many indigenous trees which 
might be utilized with this object, but prolonged experiments will 
be necessary to enable us to oscortain the most suitable, and in 
this investigation the chemical analysis of various kinds of foliage 
might be of great survloe. In judging of the ettbet of the food on 
the silk, it is important to bear in mind that temperature and 
other surrounding civeumstaucea exert some iuiiaenou on tUu colour 
and texture, and it is not safe to infer from the appearance, size, 
and weight of a few individual coooons that the food-plant on 
which they w'ere produced is bouelicutl or otherwise. The Tasar 
worm is extremely polyphagous, as much, perhaps, in the Ceylon 
hillsAS in the low-oonntry ; aud itls impossible for worms pro- 
oeoding from such a parout stock to produce cocoons of uniform 
eUaraoter until they have been roared through levoral generations 
on oue spooies of food-plant. In a former letter on this subject, 
1 moutionod, 1 think, that the Tasar worm was found in the 
hill country feeding on the loquat and the Avocado pear trees. 
I have not had suifioleut time to ascertain whether either of these 
would be of use hi the direction indicated, but experiments might 
easily bo mode with them. The sapu is another troo from which 
good results might bo expected, but a.^ 1 have not yot heard ot a 
single iustanoe of the Tasar being found in a wild state on this tree 
in Ceylon, it is probable that a good deal of patience should be 
required in inducing the worm to adopt it. Whatever trees are 
selected, it is essential that they should bo perfectly hoaltliy : no 
foUago that has been ‘ forced ’ by heavy pruning, by manuring, or 
by irrigation, can be good food for the worms, and trees that 
are shaded or deprived in any way of their proper quantity 
of sunlight are e<j[ually objectionable. 

1 have mentioned the sapu os being probably one of the trees 
best suited to our purpose. In ^Silk in India,” compiled by 
Mr. J. Ocoghegau, 1 fiud the following nolo on the silk of AnOv rea 
AmtnUi (a closely allied species, if not a variety merely of A, 
yaphUi ) “ Champa • the silk produced from the worm feeding 
on tills plant give# the tiuoat aud and whitest silk.” 

There is another tree which may probably bo made use of siuoe 
it is oomnionly mot wltii in the juuglo ^over 4,000 feet elevation. 
It U the tree the leaf of which so closely resembles the tea leaf 
ObleWdlstiuguish them. It is probably 


Eitryc^ The Atlas worm feeds on this tree in India,’ and 

there should be no dUfioulty in getting the Tasar worm to« feed 
on it also. 

In Dimbula worms of Atlas, Selene and Mylltta have* been 
reared on the Avocado pear and on loquat, and In their wild 
state those throe species may bo found on the so-called “ pataaa 
oak,” the kahata. 

There are other spooies of wild silk-produoors, tho cultivation of 
which might have give oven better results than the Taaaf; oT/tUe 
ocolimatization of these is matter of time, and the commercial 
value of their silks has yet to be asoortained.— Yours faithfully, 

PERCY N. BRAINE. 


ili^ Jnimii glpiiittlturijit. 
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AGRICULTURAL BANKS. 

T he fpiestioii of Agl'iculturiil Banks is at present occu]>y- 
ing a considoroable amount of attention. Generally 
stated, some hupIi opinions ns the following are gaining 
daily in strength the Ranker namely that is devouring 
the cultivator by usurious interest, and if Government were 
to take tho place of the banker, it would be satisfied with 
less interest. Ah a .contribution to the literature of tlic 
subject, we present oui; readers with the following article, 
written by oue who is in hourly contact with and who lives 
among agricuUurisU. The article therefore embodies the 
0 ])inions of a m.in whu knows the people well : — 

The prime cause of the great need for bankers, among land- 
owmers aud cultivators — poverty .and indebted uosa— is seen by 
all to have its fmiudatioii in increase of population, not 
followed by auflicient emigration. ^ 

The peace and protection to life and property afforded 
j under British rule have obviously tended to greatly increase 
the poi)ulation. The natives of India receive tho advanUgos 
of civilization, but refuse to throw .aside ancient usages, &c., 
failing from want of knowledge to realize how uusuited they are 
to the present rule, how, though once jierliaps essential to tho 
proper working of an obsolete administration, they arc now 
only auomalies, and as such must eventually die out. 

The practice from tho- continuance of which we confidently 
believe most serious conse(][uences are to be apprehended, is the 
oue by which u man’s estate is divided equally among all liia 
children. 

There was a time when lawlessness was the rule in India 
rather than the exception, as it now is, when a man’s wealth 
was protected, aud represented by the united physical strength 
of his family ; and we can imagine how a father — in fact, 
a whole family— would grieve over the departure of a stalwart 
younger son capable of using a sword or wielding a lathi. 
Ill those times every inducement would bo offered him not 
to leave the family, and none more reasonable than an equal 
share in his father's property. Uncultivated land was to be hail 
ill plenty then, neafUymie, aud as a family inci'eosed in 
numbei’s, the area of land required for its support could 
easily be increased. Population, however, increases indefinitely, 
but tho area of a country is limited. Because of the increased 
ai’ea under tho plough, the value of land has increased. We c,an 
point to a village in the Agra district which was sold about 
60 yeai'H ago by public auction for Rs. 800, and is now well 
I worth, at 3 i>er cent profit, to the purchaser Rs. 1,26,000, 

The youngest son of five of a zemindar — the owner, \ ono 
hUme,'' I/20th share, perhaps 20 acro.s of|<a smalt -is 

brought up to consider himself a gentleman aud a zemindar, 
aud is hourly staffed by his foolish relatives with all sorts ol 
stupid iileas and tales about the extravagances that denote the 
amiff or gontlemaa. Aiter his father’s death he is put in 
possession of his property-^ pair of lame oxen aud four 
acres of loud^ XUe ooveev of thk mOD uood bo 
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traced. The money-lending epeculator iw soon in possesaion 
of his*lauda, but thia, instead of being a blessing to him, aa 
calculated to induce him to leave the locality where there ii 
110 room for him, and emigi’ato to some more sparsely 
cultivated tract, has been a curse by (under the presen' 
circumstances only) our misapplied protection which allowi 
him “ a proprietary right,” and induces him to cling to th< 
shat^ir''^fsjiis wretched property. This is the stalwart young 
IcUhi-iooda once so essential to, but now the curse of his 
family, — with a vague seiise of wrong done him, associating 
with thieves and burglam, in preference to working, am 
determined not to leave the scene of his former affluence 
What is the use of preventing the sale of the property of 
an indebted zemindar not the proprietor of an “ impart- 
ible estate,” with the object of preserving him, when 
his own loins can produce the dragons that will devour 
liim, and throw his name into oblivion. If we must 
have a wealthy yeomanry and cultivators with well- 
filled stockings, or rather jewel-bo decked wives to draw 
from in times of scarcity, we must have emigration, 
and to have tliis, the rule of primogeniture or any other 
tliat gives the property to some one person imaat prevail, 
everywhere, even with occupancy rights. All the present 
absurd objections to emigration would disappear before 
the courage that nothing inspires so readily in a man, as 
being put into a corner.” When the yotmgov sons learn 
from infancy that they have nothing but their own intellects 
and good right arms to look forward to for their support, they 
will gradually populate all the habitable waste lands of India, 
and with the support of w^oalthy brothers, too, whose 

interest it will always be to start off the* younger in life, and 
at a distance from home, and when thSso lands are no lunger 
available, they will probably have the courage and ontorpvize 
to stalk out and establish in some other clime a Rum Oompain’' 
as we did tlie Ilonourablo East India Comi)any among their 
hearths, instead of, as is now the ejisc, being obliged to be 
huddled off as coolie>^ for their country’s good. It then that 
the raih•a 3 ^s will show to j)erfection, when they disl-vM^.*'- 
.and etpialisc the peo))le iust uow no grain otd\’‘, and 

thereby cause local distress very ilifficult to trao(‘ or remedy. 
We should make every endeavour to induce native gentle- 
men to discuss this (piestiou of iuherituuce, for the iuitiative 
must come from them ; and if they possess an atom of 
l)atnotism, there is not the least tloubt that a. reform will be 
esiablislied. 

We will now endeavour to explain who the banker or sowkar 
is. Happy is the cultivator who c-ari furnish his own ni^n seed I 
There is no more certain evidence of incipient. prosi)erity, and 
why^ Becaus'^ lie lias Jiad the whole \'eai before him to 
/ruf/f! with it. Well aware that profit in tiade i.-, I.trgesl where 
most labour an<l pains are taken, he lends it out on interest, 
in small <(uautitios, to his less fortunate neiglibtnirs, recovering 
it before his own sowings commence. He is now a banker, a 
small sowkar, dealing only with grain, and rejieatiiig to liiniself 
the proverb, “ da onek iUuxa : sonu than'H adhn dkan" 

grain wealth is great wealth : gold aiid.silvci'is but half wealtli) 
meauing of course that yon will not lose by it. In seasons of 
scarcity as soon as his capital has increased sufficiently, he 
elects a few regular customers, calls tlieui his asmtiiiSy and 
treats them in a manner that wiff^, be ilescribed hereafter. 
It is, without exception, the aim and ambition of cvuiy 
cultivator to be a banker, as he acquires wealtli most .surely by 
these mctans. His reason for this, as most other native reasons 
from facts difficult of comprehension, are puerile qiiibble.s ami 
superstitious notions. This is wliat one of them told us 
“ What can you exi>ect frou matti imia (mother earth) but 
what a chilli expects from its raothm*, food ? (^)n^ine 
youi’jtfjf to cultivation alone, and the gootl and bad seasons 
willriS^’^nce Uj^emselves as to leave you a liare subsistence 
because the surplus money is manhiis cursetl, or if tlii.s is not 
the corrent translation, uucanun)". Do not wo say dhutiaar 
jhori^ the earth and ailaughter, moaning therby that the profit 
acquired from Ixith, in the case of the daughter, by her sale, 
are as accursed as each other ? You must combine trade with 
cultivation if you wish to be wealthy, for it has the effect of 
taking the spell off the profit from cultivation alone,” 


I Let UB imagine a cultivator of ten acres who luis a cleai 
profit of Rs. 30 at the cud of a season, in excess of all 
Ilia requirements. Wliat wuuld wo have him do with it i 
Surely not hoard it. Tho locality is so thickly populat- 
ed, and occupancy rights so prevalent, that ho cannot secure 
a single biggah of laud over and above what ho already holds. 
He cannot, while yet so poor, or indifferently rich, take np a 
trade that will require his )>reseuco at any distance from home* 
If he has not iuteliigenco enough to poroeivo himself that 
cultivation is never successful unless carried on under tho 
direct supervision of the* person who i.s to reaji tho proiit, the 
proverbs of his fathers tell him so. Khcti pattibhul oar glwro — 
he taivjj apm hath samaria lakh Ing hoe .vtug — i^iiltivating, 
letter- writing, petitioning and tho girthing of your saddlo 
should bo performed by you personally, though a hiuulred- 
thousaud people bo present. 

Khefii aur khasamsHe may he explained— to be a 
husbandman, you must bo a husband to your cultivation. 

K!ict(^ I'fire bdjyg ho dhud dotio na. pave—if you 

attempt to carry on farming and transport tr;idc together, you 
will reap profit from neither. Then what trade can his rural 
iinagiiiation conceive, or what does he understand better, or 
that ho can muro ‘conveniently attend to— hampered jih ho 
is by the care.s of a hu.sbandniari — than lemling grain tohi.s 
ueedy neighbours We will call him tho agriciiUural bankei. 

The next — the speculative banker. Tlu‘ bauyu — or mulutjmi 
hohrc*‘ or proper, who sctllo-s in a district with capital that ho 
brings with him. He r-om bines two callings, which place him 
at a great adv^antage over the average agricultural banker — 
lending money, or ratln*i grain, in tlic ordinary way to ueedy 
cultiv'ators, and doing a large transport trade with agricitltural 
produce. He is very often the agent of a wealthy merehaiiC 
rcsiiling in a city, and were it not for the competition of tho 
agricultural banker whom h»‘ i.s always striving to 
wajukl bo cuniplotc mrisler of tlx^* situation- wouM place 

the cuUivalov in a much wt>r-^* than lie now is. 

Then wo auolliei, tlie zemindari banker. Hois 

undoubtedly tin* vvor.st ol‘ the three. This sounds inconsistent, 
and will leipiire lengthy explanation. Tho apeculativo 
banker .sottles in a village w'lth the perm i.s.H i(ni <>f tho 
zemindars, and aceoiding to the extent of his cajiital takes 
up the muiutenaiKMi of ryots. The most ancient ileserip- 
tion of the trade wa.s apparently giving the grain to tho 
applie.ant at oiu* .seer abov<‘ llu* market price ruling on that 
late, and rec^uving it liackat the harvesi, rate. What we cnUI the 
harve.st piict' is spoken of by na lives as aht// ka hhow — the ahtij 
rate; (I means third, and the pr(‘flx u/e, or rather ahak 
meaning deal.li, i.s added to define the particular ;jrd day 
)f the iiiid half of the Hindi nmiith of Uannd'h (between 
il.qrd April and 2.1rd May as it i.s ouo of the two 

of lilt* year on wbicli offerings of »>blaiion.s to the? 
m«hiLs ^>f departed relations is an imperative <luty on Hindoos, 
This is also tli^ date ft>r which the harve.sl price Is fixed, A 
few days after the aklij the cultivators, soukars, zemindars 
who arc interested in the welfare of their tenants, or their 
represeutativeH, putwary ami woigh-master, meet witli tho 
object of fixing the havve.st price, whch they do by taking tho 
ueau of the [ivices that ruled in the nearest Largo mart a 
jouple of da3"3 before and a couple of day.s after tho 
third of the second half of Baisakh. Both siiles — tho 
ijoaey-lemlers and tl-oso that deal with them — argue tho 
natlcM', giving instances of sales, and wluni the price in 

lettleil to the Hiitisfaction of all, tho banker Is j>aid Ixick at uno 
icer more per rupee than whatever rate has been fixed upon. 

Jf course, grain is cheapest at this time of the year, and 
when prices fluctuated a great deal, wo can readily aoe how 
his simple system used to bring a certain ami good profit to 
.h .sowkar ; but it is now not much resorted to, particiilirly 
n Jocalitie.s withiuetisy reach of the railway, which wo know 
have the effect of equalizing the price of grain, ki'cpiiig it 
irotty regular all the year round, wliicii wmiKl of course lesson 
,he interest, when this is only the exoes.s of the harvest rate 
vet the average rate of the years. However, it i.s nowhe ro 
uite set aside os we* will see when treating of the 
milker’s account book. Our reason for I^clieving it to bo 
•ne of the oldest systems of banking, is that the wor 
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for trade in the moat ancient Hindi now epokon ie 
obVionely derived from the third day of the mouth, and 
aro^/* security, or the security of the third. 

Atony writers have expressed themselves of opinion that the 
fixing of the harvest price is entirely in the hands of the 
buniy/i, and is a great hardship on the cultivator. If this 
were so, the country would Lave been rained long ago. 
We do not place any dishonesty beyond the buniya, but 
these gentlemen have evidently lost sight of the fact, that 
though buniyas as a caste ore very apt to form leagues, this 
particular trade is, in agricultural tracts, carried on under 
the competition of every caste of natives in India, for 
I'oosons that we have given, and that it is very difficult, if not 
impossible, to towa leagues under the circumstances. It is only 
in towns where thoiu are no agricultuiul bankers, and the grain 
vendors are almost all buniyas by caste that tricks can 
be practised. Then, again, out in the district, where culti- 
vators are continually appealing to you about wrongs done 
them, a complaint against the validity of the harvest price 
is never hea^, when the ctkty rate has been duly fixed in a 
larjge village, the neighbouring villages generally save them- 
selves the trouble of a conference by accepting it. A favourite 
adage with them is bfiao aiir biirsat or prices and rain, 
meaning that they are as much dependent on chance as each 
other. In the same way a harvest price used to be fixed for the 
kharif harvest culled mirigiir ka bhoiv, in the month of Mirig^ir 
or (between the 15th November and 15th December 

1683), but It is now very unusual to establish it with any 
ceremony. 

We ox’c now to see how the banker deals with his . 

He has advanced one of them, we will say, Es. 100, to be paid 
from the harvest carrying interest at 2 annas per rupee 

lOi c months, or Es. 25 per cent per annum. Tlie money has 
bepn advanced m’odually, supposing that there is no security 
but that of the crop — oo falter wai'ds to be spoken of as 
grain) perhaps for a idough bullock ; ,>vice not being put 

into the cultivator’s hands, but paid to the cattle-deaiei 
by the banker himself, or through a trusty servant, Es. 40 
for food given at intervals, and Es. 40 for rent. 

Before giving cash advance, the banker, seized with a fit of 
nervousness, will walk over his patron’s cultivation to see that 
it is not being neglected in any way and will stop advances if 
it is. The asami is supposed to feed himself from a}x)ut the 
10 th August to the 15tli November from the Indian corn, 
vegetables, &c., that he has sown, and the banker 
does not demand these crops, unless he conteiuidates throwing 
over the cultivator, expecting himself only cotton, 

Tnosi/m, &c. After this, and up to the 15tU Mai’ch, he will feed 
him on barley, never allowing more than 2 luaunds, 20 seers 
(ordinary weight) per month for a family of five ;.salt and condi- 
ments must be procured by exchange from this allowance. 

Very much the saine is done in the rahi^ seed of course 
being a heavy charge here, though scarcely anything in the 
kharif^ the cultivator has to supply liimself with food from 
about the 15th Mai'ch to the I5th June, and does so chiefly 
from such cro]>a as iwtatoes, carrots, laethi^ spinage, and is allow- 
ed to pluck a little green wheat and barley or grain. 

The banker takes over* the whole crop, allowing only tli 
debts of customs to l>e paid on the ihi'eshing-floor. The village 
barber, j>otter, c.arpenter, wa.s)ierman, water-carrier, famiJ. 
priest, and btgavi rJiamar (a gentleman wo shall write about oi 
some future occasion) who each get, what will on an average 
come to about 25 seers of grain per plough, and charges interesi 
oh every item paid by him, but for such portion of the rent 
which is always last considered, as is covered by the 'mlue of 
the produce. 

It is the due payment of the tenant's rent that makes the 
zemindar support the soukar. It is usual for the latter to give 
him ntJska or informal note of hand in favour of the tenant, 
pledging himself to pay the rent when the cultivator’s crop is 
reaped. This is really no binding document, in the ordinary 
sense of the word, as it is neither stamped nor witnessed. It is 
only a note from the banker, acknowledging the cultivator to 
be a solvent customer ot his, and one he does not intend throw- 
ing up. So identical are the interests of banker and tenant, at a 


sertoiu p«riiod, tl^t these rvMca are as eafe m poeslble, and 
;uoh a thing as their being dlshottoured is almost unknown. 

The zemindar has now the upper hand of the banker, ioi if 
he was to eject the tenant, it would be impossible for the latter 
.0 collect his balances. So long os the interest already realized 
by the banker will not cover the anticipated loss, and leave a 
margin of at least 12 per cent ]>roflt on investment, thij^ 

>f affaim remains, and the cultivator is supported by a'capital- 
ist who is bound in his own interest to f^/tiisU him with ad- 
ances when necessary, but as the ryot says, kUm^xt phutahy aur 
buniga chuta ; that is to say — the buniya deserts you with the 
appearance of misfortune. The time conies when his cattle die 
to a calf, added to which is perhaps the loss of a couple of able- 
bodied members of his family, or probably worse, and the crop 
does not represent the full rent, or perhaps just it, The 
buniya now informs the zemindar that the security for his 
money has decreased so much in connection with this cultivator, 
that he can only afford to give a riMalov two- thirds of the rent. 
The zemindar cannot object, for he is told that if he does, 
and distmins the crop, the buniya will thww over tlie tenant, 
and he shows that having made such a large interest, about 50 
per cent, previously, he can afford to do it, and show a fair 
profit in spite of the money he loses by doing so. Now, the 
question is, will the zemindar coma to terms with the banker, 
or will he distrain, and secure all his rent for that season ? In 
the latter case, he would be burdened with not only one inj- 
poverished tenant, who would require advances to keep him 
going, but one deeply indebted to a mei’ciless creditor, no 
longer intereste<l in his welfare, who, with his fraudulent bonds 
and decrees, and executions, would neutralize all the good effect« 
of the advances, and give a great deal of trouble generally. 

In the majority of cases, the fomer coui’se is preferred, and 
the buniya allowed to risk his money in another year’s trial. 
This season most likely decides the fate of the cultivator 
between a lon^j term of indebtedness and perfect beggary ; 
another bad season, and the buniya throws him over, with, by 
reason of his purely mercantile training, an little compunction 
as he would «i;naa».q ^ worn-out pair of shoes. Prayers are 
useless with this class of people, wno would what an Eng- 
lish-speaking Bengali was heanl to utter ; *• Money matter 

no friendship.” 

It would be a dead loss to a zemindar, or something very 
near it, to keep such a cultivator any longer in a thickly culti- 
vated country, where land is at a premium. The man’s ruin 
being chiefly due to the very liigh i nteresl he has been obliged 
to pay, the land itsedf will generally bear enhancement, ami it 
is accordingly made over Uo some solvent ryot on an enhanced 
rent, the enhancement being looked upmi in the light of a re- 
covery by instalments of the arrears of the ejected tenant. 

The following figures will slmw the percentage of interest 
realized by a soukar from an assami he is supfmsed to have 
advanced Es. 200 during the year. It will be seen tliat the 
old aktlj system we have already described is so mixed up with 
the new one of two annas per rupee per harv'est as to make it 
exceedingly doubtful whether the “ country lout” can really 
j understand the te^rms he has accepted, or the interest that he is 
paying 



Its. 

As. 

P. 

J— Registered value of grai»' ^advanced at Intervals 




at the rate prevailing on each ocoasloti 

100 

0 

0 

2 — Interest at 2 annas per rupee per /a/tii 

12 

8 

0 

3-— Interest, the result of deducting 1 seer per rupee’s 




worth of graiu when making advances, taking 




the average price of grain at 20 seers per rupee . . . 

5 

0 

0 

Total 

TlT 

8 

"o 

Deduct item l^o. 3, already realized 

5 

0 

0 

Balance due by tenant at end of k/iarif 

U2. 




This being a half-yearly account and the sum really paid by 
the banker Es. 05, it looks like an innocent Es. 36-13-5 per cent 
per annum. But wlieu we reflect that this balance, if cleared, 
would l>e paid at haiwest time when grain is at the very leait 
20 per cent cheaper than the average rate of the past six months, 
and that it would be paid at one seer above this rate or fi ve 
per cent more, we find that the deluded i^ot will have 



September 1, 1888. THE INBI AN AGRICULTURIST. 


really paid Re. 28-4-0 more. That is, the soiikar gets Jls. 
46»12 0 within 6 montlia for Ra. 06 laid out, or 90-6*0 per cent 
per auuum. 

Let UB siippoflo that he does not pay up in the kharif, and that 
the balance is carried over to the rabi. It would stand thus if 
he paid up at the aktij 

, R<ibi account 

Re. As. P. 

4— Balanoo of kharif ... ... 112 8 0 

5— ^lntorest on kJfkrif balance of Ks, 100, minus 
kliarif interest at 2 annaa per rupee per fasil 12 S 0 

6— Compound Interest on kharif interest of 

former account item No. 2 at 2 annas per 
rupocv ... ... ... ... 10 0 

7— Interest of 5 per cent on items 4, 6, ami 6, 
by receiving grain 1 seer above market price 7 5 .3 

8 — Recorded value of grain advanced at 

interval,, at the rate prevailing on each 
occasion ... ... ... ... joo 0 0 

0— Interest at 2 annas per rupee per fasil on 

item No, 8... ... ... ... 12 8 0 

10 — Interest of 6 per cent while advancing 

grain (No, 8) 1 seer below market rate ... 5 0 0 

11 — Interest of 5 per cent while receiving back 

grain (No. 8) 1 soer above market rate ... 6 0 0 

12— compound interest of rupees 5 while 

receiving hack (No. 9) at 1 seer above market 
rate ... ... ... ... o lo 0 

13 — Profit, the result of the diffoi’onco between 
the average rates of the year and the harvest 
rate at which the debt is paid, on items 6, 4, 

6, 8, and 10—20 per cent, a"' at,.. 42 0 0 

Total 305 0 3 

iHus rupees 5 received in the kharif 5 0 0 

Total ... 310 0 3 

Deduct actual aiini paid... .. • J90 0 0 

Profit 120 0 3 

This is about 03 per cent which bankers will acknowledge to, 
as being only right and proper. la the event of biicIi an 
unusual circumstance as prices falling below the lust harvest 
I’ate, the cultivator is forced to receive advances at the latter 
rate, being ioh* that it is the identical grain he paid last 
harvest, and thjii he surely does uot intend taking it back at a 
chenper rate than lie gave it. 

This is the toss-hazard on the priuf;iplo of " hcji<ls I win and 
tails you lose,” in right earnest. Yet soukars complain that 
tlmy are often ruined. We do not doubt it, and it is paiufal 
to think of, but the sadder reflection remains that their 
customers must have been utterly aiiuihilated. 

The <p\estion is, does the zcniiudav profit most by supplying 
advances himself 1 If he is a large landowner he cannot afl’ord 
the time to attend to such a difficult business. Cultivators are 
too improvident, and too accustomed to the feast-or-atarvo” 
principle of life, as a rule, to bo entrusted with money in 
lurai)8. It must be given in small instaliuonta, and the ad- 
vancer must make sure that it is used for the purpose it is 
given for only; this is by no means uneasy task, or one that can 
l>e entrusted to native servants ; eucji^^leuants will grind and 
devour choujo wheat given for seed ; will sell oxen purchased 
for them ; and several have been known to produce iho same 
ox when told that they would not be entrustetl with t',ash till j 
they showed the animal they intended purchasing. Besides 
this, those requiring advances being chiefly impoverisbod and 
thriftless tenants, ceiHaiin to bo almady in the zemindar’s 
debt, there is not an atom of security for his money. 

There may have been a time when the zemindar was the 
pither and mother), the chieftain of his village, with 
perhaps the life and death of hia tenants in his Imnda ; when 
he used to show magnanimity towards them, and pride 
himself on their being happy and pro.sperous. We have 
established a different condition of things ; the zeniiiular 
is now no better ia his ow/i ojnnion tluin a common lessee, 
a servant collecting money for us, and money the regular 
payment of whjoh we must enforce with the utmost rigour. 


Setting aside the matter of occupancy rights, t)je lowest caste 
of cultivator stands on an equality with a aemindar of the 
highest caste in open couri, and could be the means of 
getting him flogged, notwithstanding that the latter Would 
not and could not t^ouch him without contamination. This 
i» the law of ciAdlization, and we would not mention the 
matter were it not to show, that for a great while to noftie, wte 

must expect no poetry from the avei'age native zemindar, and 
having, taken the chieftainship into our own hands and de- 
prived the ryot of his hap-wl, must act the part ourselves. 

The zemindars interest iu the cultivator is purely morcauHle 
just now ; no poetical sentiments regulate his conduct towards 
him, and wo are afraid tliat in thickly populated tracts where 
laud is at premium, it jMys him better to eject an impoverished 
tenant tlxan aid him with advances. If he is deeply involved 
with othei'B, it is always his interest to eject him. 

We will now find it ctieier to explain the iiosition of the third 
or zemindari soukor whom we accused of buiug of tlm very 
worst cUwa. We have seen that a hiuker deals with welUo-do 
tenants, giving them up when they are rained, or rather, as U 
often the case, after he has ruined them, and left the inference 
that the model zemindar advances money to men already 
ruined with the object of re-instating them. This shows the 
difference between takavl, as agricultural advances are called, 
and sotrlnrC or bauldug. lu the latter, the speculator, if 
careful, will never lose, but in the fonuer ho will often find 
that he is « throwing good money after bful.” As long as 
the zeraimlar and banker arc separate, both fear each 
other and restrict one another in oxtoi tiou, and to a certain 
extent the ryot is a gainer, but where both oceupatious are 
carried on by the same iiulividnal, the ryot is an abject slave. 

One would reasonably think that where tlie zemindar is also 
Imuker, it will never be to his interest to ruin » tenant ; but a 
little reflection will niiike it apparent that it is rack-renting of 
the very worst sort, (’ultivatiou in such villages is very 
iiidiffeient, uiid the tenant'^ alwaj's of the lowest o«iHtes, 
and even natives look upon it aa very bad form. Every 
particle of grain liist comes to his gaviiera as it would to 
any other banker’s. Between banking accounts such aa we 
have shown, which w the siuiplost form, and laud rent, there i« 
seldom, if ever, a balance left to the credit of a tenant. So 
that this obuss of zemindars gets all the produce of his land for 
very, very much less than wliat it woiilil have coat him had ho 
cultivated himself, by hired labour, for which there is some 
competition. Thcae cultivators are wheedled into the belief 
that they are ordinary tenants, mid labour under this 
impression for a bare subsistence. The advantage to the 
zemindar does not end here ; having all the produce 
in his own hands — for he would instantly eject any one 
that wouhl not deal with him ; he can afford to fix as 
low a rent iis he pleases, and will give all his tenants, or 
more properly, slaves, occupancy rights before the aetUemeut 
takes place, intending of course to make them resign, to a 
man, after the Hcttlemcnl is over, for, with the others, he hates 
occupancy rights. Is he not bound to be dealt as gently with 
by the settlement officer as possible? We can fancy the 
following dialogue : — 

I ^’0 . — “ How very low your rents are, Pursram. Ywir liberality 
I in tlie matter of occupancy rights does you great, groat credit, 

' I regret to say that very few have taken your example. 

Z. — Ah, sir I it is tlie greatest unstako iu the world to rack- 
rent your tonanl^ The Ganges bear me witness that I oousider 
it a sin. My father’s hist injunction to me w/isnot to oppress the 
ryots. “ Tliey are my children,” were his words ; and let the 
revenue be as high as it will, 1 cannot do it— death and ruin 
are preferable. 

/S' 0. — but, Purflram, these sottlomout rates are uot heavy, 

— Nut for those who cxtriici the last drop of blood from 
the poor, and those whose souls burn within them at the 
very mention of occupcuicy rights. 

The interrogator, now confusing takavi advances and banking 
(two utterly different things, when the zemindar is cu<icerned, 
as wc have explained), probably says * 

I am told you have* to lay out a good deal of money iu 
takavi— strange, considering the lightuess of your reuta and 
the qiudity of the soil, 
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iT .'— to goy^%ity Ood U above and you are below ; 
Much is my late {daihi)\g his hand against Am forehead)^ but 
you Boe and hear everything, and it is not necessary for me 
to speak. 

We fancy we can hear the shrieks of laughter that will 
rend the air from the chmpal of that canny thakoor that 
evening) and the sighs of his henanta. 

Bho^ Government organize agricultural banks, this thakoor 
will probably send all his tenants to secure Bs. 80 a piece at 
2 per cent, or whatever it may be, would take it from 
them, and lend it out at 25 par cent, or start a grain trade 
with it— a» sure as he is born. This class of banker 
should be suppi’esaed speedily, and with a high hand 
The first or agricultural ^nker deserves oonsiueration. His 
competition is the greatest check wo know of on the specu- 
lative banker, and his main business being the production 
of the grain, he cannot be forced out of the potty banking 
market, at all events, nearly every agriculturist that has an 
ounce of grain to spare deals with it in the way we have 
stated It has the effect of distributing wealth to some 
extent and is antagonistic to hoarding. Were that to be 
suppressed by Government banks, more jewels would 
be hung about the necks of native wives and children, 
and more money buried in pots than is already done ; 
for the cultivator cannot trust himself with anotlier 
trade. The love of ti’ade grows on human beings and gets 
as irresistible as gambling, and though we care not for the 
latter we should do all in our power to promote the 
former. When by means of banking with brother cultivators 
and money-lending (the particulars of which we have not en- 
tered into, os it does not concern cultivators so much fw labour- 
ers and artisans) he has accumulated about Es. 500, not less, 
he starts as a grain merchant, purchasing grain in the 
district and disposing of it in largo cities ; still retaining 
his banking work, but entrusting his cultivation to some 
competent and very near relation. Such a man i« to 
the zemindar the pink of the present cultivators, for one 
who has acquired wealth by agriculture only is very 
rare. His cultivation is always of the best class, and 
even should he not be an occupancy tenant, his laud 
Inif as much money expended on it as the anticipated 
profit will admit of. He knows full well that it will not pay 
the zemindar to eject him. 

We wish to protect the cultivator, and tax this man daily 
for carrying on a banking business. This we cerbiinly should 
not do when certain that lie docs not cultivate less than 
ten aci'es at least. It amounts to expressing ourselves 
satisfied if he sells his grain at once at a dead loss to 
a speculative grain merchant, and dissivtistied because he 
accepts all the risk and trouble of lending it to his loss 
fortunate neighbours, and ^thereby securing a better price. 

The sottkar’s interest is high ; 63 per cent is very high 
we are aware, and that it is necessary that something 
should be done to protect the men that requires his services. 
But all soukurs charge the same, and the fact of their 
being much competition among them, is very aignificaut, and 
would point to the conclusion that the security oflered very 
often is nothing more than the crop, and that, liable to distraint 
by the prior right of a third party, is very poor and insuffi- 
cient. Such a thing as a biiuker ruined by bsul seasons is 
by no means unheard of. If the security was better, there 
is no question about it but that a smaller iuteroat would be 
charged. 

Government agricultural banks would in all likelihood 
prove a failure, on account of the difficulty of management. 
Besides the difficulty of determining wlio can and who cannot 
be trusted, everybody that knows the class of cultivators 
that will flock to these banks will tell you that they must 
be treateii like children ; that it will never answer to put sums 
of money into their hands which they may keep at home, 
and spend gradually, *-it being absolutely necessary to see 
that they do not misspend loans, but utilize them /or the 
henejtt of the orop^ which is nine times out of ten the only 
security. They mu^ be watched to see that, inspired perhaps 
with a feeling that the crop will not do more than cover 
debti imd loaVM ootbing over for them, they do not neglect 


t. The banker at present, os we have remarked before, 
gives the instalments in small quantities of grain and threatftis 
to stop advances the moment he observes the least neglect ; 
and he must be a good agriculturist to know what constitutes 
neglect— certain slight omissions and at particular periods 
often influencing the produce for the worse a great deal. 
Then, as the present law is constituted, it would be rpin to 
the zemindar if these banks in any way interfered withJktt 
right to collect his money before* any other claimant, parti- 
cularly such a powerful '' limitationless one as Government 
would be, or with his right of having the crop hypothecated 
to him. These are tlie only rights of any value left him, and 
their loss would cause a panic. It is also very questionable if 
the water-rate system would answer. There the advantage to 
both zemindar and tenant is indisputable, and the water 
cannot be misspent, so as to hurt either of them, whereas 
money given can. At present the numerous sowkors watch 
the interest of the zemindar unwillingly by enforcing proper 
attention to cultivation— a thing the large landholder (land- 
owner would be a misnomer if applied to the zemindar) could 
never do without the assistance of a staff that could not be 
aftbrded, even if procurable. If, being the landowners, we 
are determined to aid the ryot, V)hj not stand swety for hm^ 
doing wo only when his banker is a brother cultivator 1 We 
know that bad security necessitates the heavy interest charged, 
and that between servant and servant we can expect no other 
relation than that of trick. With such security as Govern- 
ment could offer, 25 per cent per annum would be remunerative 
to incipient bankers, and much less to weidthier. 

Some conditions like the following could be arranged 

Every biiuker entitled to at^cept Goverumeut security must 
be registered. 

None to be registered if cultivators of less than 10 acres, 
unless occupancy teiuints, or able to prove themselves heredi- 
tary agriculturists. 

Such bttukei's will not be taxed. {a)}d som other socUd 
leges vimt be tiumjht <j\) 

Cultivators, on the recommendation of three or more solvent 
and respectable brother cultivators residing within 3 miles o! 
their village, to bo given two foils of a trefoil seciu-ity note of a 
certain value (of ter paging a snmll preniuimf which mag gn to 
form afnnd for tfi4i of ruined agricuUnrisis)^ which note 

they may make over to any registered banker they please to de;il 
with, or that pleases to de.'il with them ; the banker retaining 
one foil, and returning the other signed to the office that issued 
the note, to be j-Mist-ed ^against the office counterfoil. 

The whole juatter wonid of course requiie much considera- 
tion. Means would have to be devised to pi’event tlie soukar 
chargi))g more than a certain interest ; to prevent him imying 
away the money too lapidly ; to prevent him getting careless 
as to the attention bestowed by the cultivator on the crop ; to 
ensure his having rightly stated the amount he has paid, &c. 
Many of these could bo managed by means of the surety note 
itself, by some such ai'rangement of tearing off slips as we have 
in the stock note. Conditions of the security would also have 
to be determined u])on. 

This would sui’ely be more paternal, and contain leas of the 
objectionable element of interference with free trade. 

Peihaps if a premium of Bs. 1,000 was notified for the best 
essay on agricultural bantifug, in the Hindi language, and to 
be wi'itten in Hindi characters, facta would be arrived at that 
could not bo elicited by any conference of Europeans, or 
wealthy native zemindars fishing for titles. 

The nou-agiicultural banker should be properly held in check 
in his dealitigH with cidtivators. They are almost always 
bunyas by caatc, whose chief business is speculating in giaiu, 
and who only undertake tlie ruin— we cannot call it anything 
else— of cultivators. Tlie high standard of inU’,Vy!^»e 
among them enables them to take advantage of the 
telegraph (a sealed letter to the oixlmary cultivator), combined 
with freedom of motion, not being hampered, and confined to a 
locality by husbandry, gives them too great on advantage over 
the agriculturist already, and it is a question whether they 
should not be still further suppressed, by a simple device we 
know of, by which the most ignorant and illiterate oultivator 
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could be made aware of the daily prices of gi*aina in, at least, 
the ueareet lai^ mart 

^ W. C. 

FRUIT AND FLOWER WINES, 

I T is well known that the demand for wines far exceeds what 
is produced from the grape, and that their fabrication has 
been openly carried on in France and England. A 
different state of things prevailed of old, for fermentation was a 
phenomenon not understood, and the composition of wine was 
unknown* The blending, therefoi^, of the old wine with the 
new, and the addition of water, were the only sophistications 
practised. Now, it is different. The mlvanco of chemistry has 
revealed what was formerly concealed, and men have not been 
slow to take advantage of this knowledge. As a consequence, 
the glory of the vine may bo said to have departed, because all 
the romance chronicled in song and story is inapplicable to 
• the almost indistinguishable imitations tauntingly sold as 
wiM. The fact, however, that wines are artificially made 
tends only to confirm the gi'owing demand for tliem ; and 
the question occurs —why should we, because the production of 
the grape is insufficient to meet this demand, disregard other 
fruits which ferment in a like manner, and whose products 
operate in the same way If we seek to ascertain why most 
moil are content with the base imitations offered to them, wo 
discover that they do not know what genuine wine is— that a 
wine is to them excellent because it is high priced, and genuine 
because the cask in which it is received l>eara a l^^rench name, 
or the bottles’ chaste labels in white and gold. A would-be 
connoisseur solemnly tastes such u vquor, and utters an opinion, 
although he has never to his own knowledge tiisted a genuine 
wine ; but that is nothing : he is a bon-rimnt. He pretends, 
therefore, to a knowledge of wines which takes a chemical expert 
years to acquire, and which he (the expert) does not hastily 
apply. To these self-constituted judges do we owe the existence 
in the market of many a spurious wine, and by such jmlges are 
really good wines condemned. 

Farfly on account of their cheapness, and partly through 
frivolous report, ordinary fruit wines have not hitherto 
met with much favour, and but scant attention has been 
given to their manufacture. Notwithstanding this, they 
.‘lie still in uso — it may be said by old women, priests, 
and shepherds. Well j we should prefer b) be guMed by 
simple tastes of such people tliau hy the opinions of self- 
constituted connoisseurs whose tastes have become vitiated 
by indulgence in the abominable apologies for wine vended in 
cities, • 

The relationship between ordinary fruit wines and graj>e 
wines is obscure to a degree : some believe them to be preserve^l 
fruit juices, and otliei's siiccharine fluids, flavoured with artificial 
fruit essences. To establish the fact of their actual connection 
is a very simple matter. Chemistry having ascertained all the 
changes which take place in grape juice in its transformation 
to win^»— tliat is, the metamorphosis of certain of its components, 
the consequent evolution of cerUiin giise.s, change in colour, 
density, &c., it is easy to follow the changes which take place 
when other fruits are brought under the same conditions and 
influences, and to compare tlieir products. This has been done, 
and we have arrived at the knowledge that all fruits contain- 
ing sugar and gluten are subject to tlwt' same kind of fermenta- 
tion : tliat they will yield products of more or Ios.s poten.y, 
which, keeping in view the literal signification of tlie term 
wim, have all claim to that name, all of them bearing a higher 
hygienic interpretation than most of the so-called wines found 
in the market, and certainly not an inferior hygienic iuterpreta- 
tiou to that baaed on the components of pure grape wine. It is 
from a technical point of view, however, that we will chiefly 
cowf them in this notice. 

irruit wine* in use in Russia are those prepared from the 
apple, bilberry, brambleberry, cloudberry, cranberry, currant, 
raspberry, strawberry, and whortleberry. In Great Britain we 
have in addition to Uiese, wines pret^ared from the gooseberry, 
elderberry, cherry, juniper-berry, mulberry, the orange, lemon, 
fig, plum, pear, and other fruits. All of these wines possess in a 
very pronounced degree the characteristic bouquet of the 


fruits mentioned, and probably the medicinal virtues in a 
modified degree of the plants yielding them. They are mostly 
acid to the taste, and on this account very grateful to the 
palates of persona suffering from fever. This acidity can be 
removed, if desired, by the addition of glucose, preler&bly in the 
shape of honey, to the fruit juice prior to fermentation. Care 
must however be taken that an excess of glucsose v not 
addetl, else the cliaracteri.stic bouquet of the fruit will be 
masked. The blend, however, of the fruit bewquet, with that 
of the mead, in when cai*efully made very agreeable, 
resembling that of grape wine. The addition of elder-berries 
or elder-flowei-s to this blend, or to fruit juices whose 
fermentation products have no very pronounced odour, lends to 
such the flavour of Frontignac. The addition of glucose, for the 
purpose of modifying tlie acidity, I'esnlts of course in the 
formation of more alcohol, a circumstance taken advantage of 
by wine fahricatoi's, and to which wo owe the existence of a 
superior chisa of artificial wines ; superior in so far that they 
are harmless, but whose counoctioa with the grape is like the 
imitations of a woi-se type, shadowy. They are in fact nothing 
more or less than fortified gooseberry .ind currant, with a dash 
of questionable sauterne. Wo allude to certain brands of cham- 
pagne and burgundy, so rallied ; c/iuieau something or another 
with the year of the vintage given. It is something however to 
know tliat they are harmless, for in France where the ravages of 
phylloxera have forced manufacturera to extremities, the beet 
is employed as a substitute for the grape. Beet-root wine is 
a pale red liquid, possessing a dtsagrecable taste and odour, 
and containing varying quantities of propyl, butyl, and 
amyl alcohols. The latter is the well known fousel oil. It 
will therefore be understood that'wine.s into whose composition 
fermented beet juice enters must lie strongly exciUnt. We 
can undoi'stand the use of potato spirit in the manufacture of 
artificial cognac, but we «‘an discern nothing of the proverbial 
elegance of French tiivste in tho adoj>tion of the beet as a 
substitute for tho grape in the manufacture of wines. The 
very association of the two must be repulsive to most 
minds. We have thou artificial wines, and artificial wines, some 
harmless and some ])oi»()uous, for that which gradually 
jiaralyHc.s the brain cannot be regarded in any other light than 
that of a poison: the difficulty is to know the haimloss imitation 
from the toxic. This being the cfise,and as no flfiociai measure* 
are adopted by Government for the lietection and suppression 
of the trade in sucli imitations, the question of utilising harm- 
less* fioiits, analogous in nature to the gra])e, for the manufac- 
ture of light refreshing wines, especially in India, becomes of 
importance, Tropic^il fruit wines would, we venture to pi*odict, 
find a ready market in England. The apparatus necessary for 

I their manufiicture consi.sts of a few tubs, filters and presses ; 
the industry therefore need not be confined to capitalists. 
(.Vmaidering tho excellence of some of the Russian and British 
fruit wines, it is a matter of surpri.se that they are not met 
I with in commerce under their own names. In alcoholic 
' value they are not inferior to certain kinds of burgundy, hock, 
chamjmgm*, frontignac and tokay, a.s evidenced by their utiliza- 
tion for the manufacture of imitiitions of these wines. Perry, 
as perry, is loo cheap to be appreciated : as champagne it 
commands a ready market. The name of gooseberry is against 
the product of that fruit ; not being sutficiently euphonious 
to suit the pseudo-mslhetiu tastes of tho average Briton. As 
(ftmularlan it might he a success. Should low prices be against 
these wiim.s, they might be improved up to any standard— dry 
sweet, still, and effervescing, and priced according to age. They 
differ generally from grape wine, in so far that they contain less 
alcohol, and less extractive. Following are analyses of samples 
of cloudberry and cranberry wine, in which the alcohol is 
very low. The amount of sugar indicated points to the cause 
of this, vis.f defective fermentation ; — 




O^oudhetry* 

Cranberry, 

Specific gravity 


104 

1*03 

Extract 


1T2 p.o. 

1*04 p.c, 

Ash 

. . . 

T3 

•15 

Alcohol 

..1 

1*15 

•80 

Sugar 

*■* 

6T5 

5*10 

Acid 


•80 

1*20 

Tanuin 

.. • 

— 

traoMi' 
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Samples of cjurrant wine have Iwen fOttnii to contain over 
ISO of alcohol, by mea«ure; gooj?eb«rry and omugc nearly 12 
p. c., eWer 9 p. c,, cycler 10 )», c., and perry nearly 8 p, c. With 
the ^vxoeption of currant, these amoonts are eoareely Bu^lcieut 
to keep them, but the standard may be increased, as already 
pointed out, by the addition of glucose* 

Turpbig to India, the wonder is that we are not fttmiliai‘ 
With pine Wine, tipari, and mangd wine, and a host of others. 
Tipari fruit yields almost its own weight of juice, which on 
fermentation results in a delicious amber-coloured wine con- 
taining over 7 p, c. alcohol 

The amounts of sugar contained in the various fruits men- 
tioned in this notice indicate the probable alcoholic value of 
their pi’oducts, The apple and the pear contain of grape-sugar 
6‘7 p. c., increasing if the fruit is allowed to ripen. The 
orange contains fi p. c., bilbeny noaily C p. c., strawberry 4*5 
to 7‘5 p. c., mulberry and blackberry 9 p. c., i-aspberry 3*5 to 
6 p. c. neai’ly, gooseberries and currants 7 p. c., plum 3*5 to 6 
p. c., cherries 10 to 13 p. c., juniper berries 30 p. c., figs 48, 
dates 57, and' the grape about 12 per cent. The more sugar the 
fruit containa, the richer will their wines be in alcohol Some 
varieties of the plantain contain nearly 6 per cent inverted, and 
1C per Oent crystalliaable sugar, the former increasing day by 
day at the expense of the latter, as the fruit passes from a state 
of sound to sleepy ripeness. This latter fruit is therefore not 
only well adapted for the manufacture of wine, or pure spirit, 
but for' the manufacture of sugar, and could be used with advan- 
tage for increasing the alcoholic power of wines from fruits con- 
taining little sugar. The date and the fig, it will be seen, contain 
nearly half their weight of sugar ; their value in wine manu- 
facture will therefore be obvious. We are in want of exact 
information regarding the constituents of the mango, but we 
do not doubt that it contains a large (quantity of sugar, and 
that a wine prepared from it would find much favour among 
the natives, who look upon the fruit as incomparable. The 
litchi and rose-apple would also we think repay experiment. 

The amount of sugar contained in the nectar of many flowers 
warrants the presumption that a little perseverance would 
place us in possession of a series of wines or liqueurs of a very 
luscious nature. Fuschiu and red clover give ne.arly 8 
millegraras of sugar per flower, nearly 6 of wiiich in the 
red clover is grape-sugar, and as we ascend the scale to 
flowers having fleshy petals, there is a proportionate increase. 
An important feature in flower wines would be their 
medioinal value. Cowslip wine and poppy-flower wine 
are pleasant soporifics ; and orange flowers are said to 
possess certain sedative and hypnotic virtues, the water 
prepared from them l)eing used iu the south of France 
to coimteract the sleeplessness that tea is apt to cause with 
nervous persons. The honeysuckle we know to be anti- 
asthmatic. It therefore is not unreasonable to ijjfer fi*om 
the very pi*onouuced medicinal characteristics of known flower 
wines, that all flowers capable of furnishing such, will possess 
the characteristic features of the plants yielding thorn. We may 
therefore look forward to the time when all remedies will come 
direct from nature’s own laboratory iuthe form of fragrant and 
agreeable wines. How does this idea, we wonder, suit Ijomceo- 
patby 1 

The flower of the mahwah tree (India) contains much sugar, 
and yields,' besides a pleasant wine, a very intoxicating 
spirit; the latter, according to Major Drury, resembliqg, if 
carefully distilled, good Irish whiskey. The flowers are said 
to be exported from Bombay to France. A full-grown tree 
yields about 20 cwt. The central bud of the agave, an 
acclimatised plant, introduced by the Poituguese into India, 
yields a sour liquid which readilly fennents, furnishing a strong 
alcoholic liquor. The plant possesses certain well defined cura- 
tive jneperties, which, if possessed to any extent by the 
flow^, Would render agave wine an ailiole of much value. 
A T^mil poet of times gone bye sung in pmise of the palmyra, 
a plant applied for eighty-eight purposes. The flowering 
spatkes of this plant yield a saccharine juice (palmyi'a toddy), 
from which an intoxicating liquor is made, and largely used 
by the common people. Wine and sugar are alw made 
fromlhe sap of the trunk. The flowers of many other palms, 


notably the cocoa palm, m replete with sugar, and yield on 
fermentation excellent wines, and by distillatioii the spirit called 
arrack. Arrack is looked upon by many peojfle as a very cru3e 
spirit. We submit that, wei’e it subjected to the same elaborivto 
distilhitive treatment as whiskey, it would vie with that 
fluid in purity,' From the foregoing, it will be seen that the 
subject of the fermentation of fruits and sflowei’S is, by reason 
of its being allied to things we know, easy of pursuitf and 
that pursuit of it might result in the foundation 
and profitable industry. 

It is likewise self-evident that the inau^iition of such an 
industry will, next to the introduction of |)ure griq>e wines 
from hitherto undeveloped sources, do more than anything 
else to drive from commerce those high priced and elegantly 
got-up shams so frequently met with: which, ’ instead of 
exhilaratiiig as pure wine invariablydoea, gives birth tofeeliug.? 
quite foreign to many whose bad fortune it k to have such 
adnunistered to them, or foisted upon them ; and which, when 
frequently indulged in, sap the vigour of youth, render old men 
idiotic, women feeble, the uneducated rebellious, and the 
rebellious murderous. Here in the East, where there is much 
in all conscience to enervate, de])ros.s, and remier life miserable 
it does seem hard that life's luxuries, those stimulants on which 
life often depends dtiring sickness, should be sold without 
restriction of any kinds ; that i»alpably bid stock, sevouty-tivc 
per cent of which are doubiloas unreal, should he passed into 
oomraeree through H. M, Oustouis. 

AdRICULTlIRE IN INDIA. 


T he success of Baboo ♦Amhica Oharaii Sen, M.A., Mr, 
()zonno,thc Directoi of the new Agricultural Department 
iu Bombay, and of Syiid Snkhawut Hossein, B. A., in obtain- 
ing the throe first places at the Royal Agi’icultural (Jollegc 
of OirenooBter is suggestive. The Cirencester scholarships 
created by Sir Ashley Eden in 1880 will, in time, supply 
Bengal with a number oi’ young men odiicatod in tlie high- 
est scientific school of agriculiiu'e iu England. At < homo 
it is generally found that such men cannot earn a living as 
farmers, and there is little reason to expect better rcaults 
iu India, a countrj^ to which the principles taught in Eng- 
lish schools have not been applied by direct experiments, 
and where land is cultivated in small holdings. They will, 
therefore, seek Government service, and no doubt will bo 
employed, first as the managers of Government estates and 
of experimental farms, then as heads or mombors of agri- 
cultural departments in the difleront provinces. The 
Bengal Government is row commeuohig such management 
in one district, and there can be small question as to the 
tendency of the administration iu that direction. 

That (jovernmeut may do a good deal for agriculture iu 
tliis country is proved by the iu trod action of tea cultiva- 
tion, which was the result of a Stat^ experiment, and the 
naturalisation of the cinchona plant, which now supplies, 
from Governmeut estates, such a valuable febrifuge. On 
the other hand, all the Oovernmont studs proved failures, 
including that for mules at Darjeeling, in which there has 
never been a foal, and the model farms opened by Sir 
George Campbell had to be closed. The farm at Arrah 
caused a loss of ton thousand rupees in two years on thirty 
acres, cultivating ordinary country produce, or about the 
total value of the land ifrvfee-simple each year, The build- 
ing was afterwards given for a domes^ school, while the 
loud of a similar farm at Arrah were assigned to a billiard- 
club. For managing a farm, Government agency is defi- 
cient iu two respects, either of which would be fatal Iu 
the first place, the maiuigoment is conducted on doctnnam 
principles, which experience shows never pay, until so 
thoroughly adapted to the oircumstanoos that they cease to 
ho docinmire. Iu the second place, there is not the samp 
incentive to gain which a private farmer has, 
anxiety to buy cheap and sell dear, to get fmrkmen id Ihe 
lowest wages, and exact the severest tasks from them and 

DON'T DIB IN TH£ HOUSH 

'‘Hough on Rats’* clears out rats, mice, beetles, roaohes, bed-bugs, 
flies, ante, insects, inolos, chipmunks, gophers. As. 0, p. 1, B. S, 
Madon & Co.j Bombay, General Agents, 
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to owJte petty savinga in every direction. In thrift, in 
ompirfo skill, and in exacting labour, Cfovommont must 
alwaye^be inferior to the ordinary farmer. On the other 
hand, it can try experimenta, which no private person 
^^#uld undertake^ because the cost would fall on him, and 
' th^ benefit go to others. 

We hope that in fhture some considerable portion 
of the attention of Government will be directed rather 
to the fuodel management of estates, than to mode^ 
to the latter mainly in connexion with 
and a? means to, the former. Government is in 
every district of Bengublandlord, large tracts of land being 
its om property vmile it has to manage considerable 
estates fpr others. The position is one which it actually 
occupies, and tho only question is as to how it will fulfu’ 
its duties. 

On the other hand, Government is not at present 
farmer, and need not be, unless it wishea It is now pretty 
fvouorally acknowledged that the past management of Gov- 
ernment estates has been exceedingly bad. No improve- 
ments worthy of the name have been executed, the tenants 
Imvo received neither aid nor direction, and the asseaamont 
of rent has been made according to the custom of the 
private zemindars of the district, and has therefore been 
excessive wherever these wore extortionate. To keep the 
cheapest establishment for rcut-oolleoting purposes, to keep 
no establishment for any other puipose, to get in the whole 
of the rent, and from time to time to raise the rent, have 
been the sole objects of Government There is now, we 
nvG glad to observe, a change, though as yet it has borne 
little fruit, and we hope that the Cirencester scholam may 
ho made the agents of future reform. They may be ap- 
]H)iiited to look after the larger Government estates, and 
sol an example to private land-owners what good mauage- 
meat can do. Their knowledge oi scientific agrioultarc 
wmild euablo tliom to give the best fadvico to the ryots, 
which iltc special knowledge of the latter would enable 
them to apply. Among the improvements which they 
might offeot we may mention draining, the storage of water 
iigainst droughts, the introduction of improved plough-oxen 
by utilising better bulls, the improvement of the breed of 
]H>nieK by getting better stallions, the ])laiitiug of fuel re- 
serves, th« jireservation of pjisturo commons from the 
I'mM'oachuients of the plough, the procuring of better seed, 
llie spreading of knowledge of the method of raising the 
more vain able crops, the supply of such appi’oved agricub 
ural instrumonts as of the Behcea mills, the protection of 
ryijts from the extortion of mou 0 y-leadci*s and the pur- 
I'liascrs of produce, whore such is needed, the encourage- 
ment of combinations for all useful purposes, the erection 
nf primary schools^ the making of roads, and the refonna- 
1 ion of village conservancy. If trained Uovonimont officials 
an exainiile of such work on tlu? C^'owu lauds, the 
zoinindara would be glad to imitate. At prosciit Goveni- 
meut preaches in favour of a zealous porformauco of the 
duties of a landlord, because every native zomindar can see 
bow Government performs them. 

A lionie farm ordinarily is a part of a aystom of good 
munagement of an estate, and it would be as useful in 
Tudm, as elsewhere. But to bo really a moded, it must 
resemble tlio ryots’ holdings in size. Whoa Sir George 
t'iimpbcll made au attempt in this direction, Mr. Hume 
declared that a Government farm, to be a success, must 
extend over at least a thousand acres. Now we hope that 
nothing of this kind will be attemjited. If it Avero suc- 
cessful, it would show zemindars how ryots might be 
evicted wholesale at a profit, and thn^ income of one man 
improved by the ruin of thousands. Govoramenf might 
just as vrisely establish a model school for house-breaking, 
with siiccimcns of the newest Bill Sykes' tools and weapons. 

A I liousaud acres of land for a model farm can be obtained 
ni Bengal only by evicting two hundred families, most of 
which may starve, and this is a price not to be paid for au 
oxpex’imeut, which would, after au, be only for the advan- 
tage of those willing to imitate the crime of wholesale evic- 
tion. In small ipiautities land otm bo got on Govorument 
cbtates, v/t.J cxperijfients tried suitable to the system of 
culiur*^ which prevails in the country. But it should 
be understood that such expei’iments form but a part, and 
a small part, of the general system of motiel mauagement, 
to introduce which ehould be the object of au Agricultural 
Pc][>artment 


EDITORIAL NOTES, 

A CORRESPONDENT of tho Rurtd New Yorktr saya 'TIi* 
whole poultry business, as mauagetl by dealer* in fancy 
poultry, is a delusion and a suaro to auy one who eutew the basi* 
new with the expectation of making a legitimate income fr<mk it. 
In their ca^ the value of a fowl is not determined by the 
or pounds of poultry produced, but the bird is * scaled’ by tiM 
size and shape of comb, color of feathers, style of tail, and 
similar nonsensical points. Let the farmer try a similar 
method in determining th« value of the cows he buys, and how 
long will he be able to nnike dairying pay 1 Why is it not 
just as wise to purchase a cow for the color of her nose, the 
style of her horns, the color of her liair and the make-up of her 
tail, as to pay a fancy or absurd lu'ice for similar qualities in a 
hen.” 


In an interesting paper read before the Society of Arts, on 
“ English Goods and Chinese Buyers,” by Lieutenant the Hon, 
H.N Shore, R.N., the following pass;ige ocour.^ But the 
ai’ticle of foreign commerce which threatens to distance alt 
other competitors in point of popularity kerovscuo oil. The 
development of the trade in this article hn bjcn remarkable 
of late. It is entirely supplanting the native bean and t/ca-oil, 
which has done duty hitherto for lighting purposes, and may 
be truly described as supplying a want long felt, Chinese ’social 
economy being sadly deficient in good house lights. The cheap- 
ness and brilliancy of the oil in burning makes it a great 
favourite. It has found its way to tho most distant parts of the 
empire ; nearly all shops are lit by it, and for hundreds of 
miles round many of the ports opened to foreign Iratlc, almf-wt 
every cottage will be found with its small tin lamp of native 
make for burning tho oil. Its cheafiuoss Iris h.i'l a somewhat 
uudosh'able result in Shanghai, so far as shareholders in the gas 
company arc v.uncerued, having prevented gas from coming 
into general use amongst the natlvea, who, it is stated, prefer 
to buy their oil in small quantities jw they want it, itistead of 
running up gas bilk without any satisfactory check oa house- 
hold expenditure. 

The oil is at present almost entii'ely supplied from the 
factories at Philadelphia, ami the trade is practicallj a mouo- 
j>oJy. Flora the high popularity it enjoys, there is every 
reason to suppose that, until the petroleum walk which are 
known to exist in China are opened up, the importation of the 
foreign article will continue to increase for many years to come. 
The extent of this increase maybe gathered from the following 
returns : — at JIankow, the imports rose from 27,976 gallons in 
1877, to 285,157 gallons in 1880 ; at Wu-hu, fi*om 2,190 gallons 
to 71,110 gallons during the same period; while the returns 
for Shanghai show that, in 1879, tho importation reached the 
prodigious total of 4,780,440 gallons. 


The Boston Com'nerrMd BuUhIui prophosios that a large 
oiirco of wealth for the Southeru States is iu their timber. In 
New England, the timber supply, it says is already exUaiisted ; 
HO of the hard woods in Indiana and Ohii>, while tlie pine 
urests in Wisconsin and Michigan arc being rapidly demidtd. 
In this dilemma the lumliermcu are turning longing eyes upon 
the southern woodlands. 


HiiK Amerujaa CJt^mical Rooi»no,itii\M latest issue, gives the 
bIJowing description of the use of Bulpliite of iiiagneam as • 
lefecivting agent in sugar works : — This invention substantially 
jonsistH in o|>€ rating the defecation by means of basic snlphite 
if magnesium, which is used either alone or previous to nny 
addition to the liquor of caustic Uino or otlier strong b.ises 
lipt to decompose organic matter ; and the object of the 
nventiou is to produce In the liquor alkaline sulphites and 
nsohible magnesic salts and to coagulate albuminous substances, 
while the formation of soluble calcic Salts and of caustic 
dkalies is avoided as much as possible. At the same time the 
iquo)' IS decolorized to a great extent. 

The process may be carried out in different mamiew. On© 
uieUiod of pi'oceeding is as f(||lows ^Sulphite or bisuJidiite o| 
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ir»agne«i«m and caustic magneaia are mixed together in water 
in such proportions, that the compouucl thereby formed 
will show basic reaction, and of this compound ft suffi- 
cient added to the liquor at a lompera- 

ture ,adapt<Kl to the quality of liquor and to ih« quantity of 
foreign matter cuntaiued thoroin. The said sulphite or bi- 
sulphite of maguetsiviru and causti<? magnesia may be such as 
form "articles of commerce. Insteail, however, of combining 
these sulwtances as described, siilplmrous acid nioy be intro- 
duced either in liquid or in gaseous state into cautic magneaia, 
stirred up in water, so much acid being added jis is necessary to 
impart to the solution the require<l basic character. With this 
procesi byposulphurous acid and Irith ionic acid may be formed ; 
but this is of no consequence. In case too much acid should 
have been used, caustic magnesia is subsoqueutly added in 
the proper quantity. 

The second mode of proceeding consists in producing the 
basic sulphite of magnesium in the saccharine solution, by 
aepai'fttely adding to the same the requisite quantity of caustic 
magnesia and sulphuric acid, or sulphite or bisulphite of 
magnesium. Instead of caustic magnesia, a magnesium salt, 
which is decom]K)Bed by sulphurous acid, may in cither case be 
employed. The defecating medium having boon well mixed 
with the liquor, which at the time of mixing may be warm or 
cold, the latter is heated or maintained in the heated state until 
the solid matter has separated out and the liquor has betiomc 
clear. In case a complete separation should not yet ensue, so 
much more caustic magnesia is ad<led as is required to produce 
the desired effect. 

It will generally bo fouiul advantageous to subject the liquor, 
after it has been filtered oft‘ from the sediment produced, to a 
subsequent treatment by lime, baryU, or strontia, or by the 
hydrates or the saccharaies or the aluminates thereof, for the 
purpose of decomposing such of the sulphites formed as are 
acted upon by the said sulwtauces, aud of precipitating any 
magnesia which may liave been dissolved. 

In case any of the substances named should liave been added 
in excess^ such excess may be neutralized wholly or pai’tly by 
means of carbonic or sulphuroua acid, or of both combined, or 
by the use of luiy other known and suitable iirecipitating 
medium. 

From the sediment produced by the defecating process, the 
magnesium sulphite and the cixustic magnesia may be recovered 
by means of known chemical processes. Moreover, the 
ammonia and other nitrogenous compounds contained in the 
sodimetit may be exti-acted therefrom either in the same process 
or by a separate treatment. 

The inventor is awai*e of the fact tlvat acid sulphite of 
magnesia has been proposed as a defecating agent, but the use 
of basic sulphite, as devised in his patent (U.S. Fat. 208,987), 
he claims, is new and dilferent in its action, The claims made 
in connection with this patent are as follow : — 

Tlie method of defecating saccharine liquora, which consists 
in adding to or forming in the liquor basic sulphite of mag- 
nesium, and* if required, in subsequently adding caustic 
magnesia, the process being carried out previous to the afore- 
said treatment of the liquor by lime or other strong bases, 
substantially as and for the purpose described. 

In combination with the method of defecating saccharine 
liquors by means of basic sulphite of magnesium and causth; 
magnesia, as described, the subsequent treatment of the liquor 
by lime, or 8ti*ontift, or the hydrates, the saccinu’ates, or 

the aJnminatea thereof, substantially as herein specified. 

In combination with the method of defec;itiiig saccharine 
liquors, a« hereinbefore claimed, the employment of carbonic 
acid, or sulphurous acid, or any other known aud suitable 
precipitating medium, for the purpose of partly or entirely 
preciptating any bases added in excess. 


Bklgiitm, says a correspondent, is the most carefully and elab- 
orfttely'‘ealtivated countiy in Europe, and the Belgian farmers 
liaise larger croj^s jvej* acre in their small, uufeuced, and finely- 
lined farms than are raised anywhere else. Farming there 
partakes of the nature of gardening ; iqdeed, it would be called 
gUfdlGiiing Wheat k ihr Important crop^andihe 


management of it is particular to what other people would c|ill 
an extreme. The seed is sown in the fall — spread broadcast 
and thick over rich and well-prepared plant-beds, simila/ to 
those which Missouri tobacco-raisers prepare for their tobacco 
seed. The young wheat comes up thick, rank and strong in 
the fall, and remains so all winter, forming a mat on the ground. 
In the spring the ground is thorougmy propai'ed by deep 
ploughing aud harrowing, after which it is marked off in drills 
ten inches to one foot apart, one way. The wheat plgu^ywe 
then pulled up from the bed in bunches and carefully pi^ed 
apart, one at a time, and dropped at distances of four to six 
inches in the drills in the field. After the dropper follows the 
planter, who, with a trowel or thui patldle, makes holes in the 
drills at the proper distances, and sets out the separate plants 
in the same manner as strawberry, tomato, or tobacco plants are 
Met out. When the work is done there is a wheat field planted 
in drills one foot apart, and with the plants six inches apart in 
the drills. It is a tedious and particular process. But on the 
small five-acre Belgian farms, worth $200 to $500 an acre, it 
amply pays for the trouble. The Belgian wheat fields, after 
being planted, are carefully cultivated between the rows by 
hand until the plants are too high to admit of fui'ther work. 
The plants branch into stools from each of which shoots up 
stalks bearing heavy heads of grain ; and when the harvest 
comes, the yield is 100 to 150 bushels of grain to the acre. 


A roRUEaroNBENT writes : — The diminishing supply of good 
foreign tobacco has forced the French Ooverument to consider 
the question of its home cultivation. For three years experi- 
ments in the south-western portions of the country have boon 
can-ied on ; the results have exceeded the most sanguine 
hopes. Last year despite the cold, wet season, the yield of 
tobacco was so satisfactory, ^hat an important area of land is 
at present devoted to tobacco, soils of a sandy character being 
preferred, such being the kind on which the best brands of 
Havana are raised. Climate does not seem to be the decisive 
factor in tobacep culture. In the West Indies, tobacco is cul- 
tivated during the winter season, that which signifies a tem- 
perature etpial to the summer heat at Bordeaux. ^ ^ 

The culture of tobacco can replace the destroyed vineyards, 
aud another consolation has been found in the cultivation of 
Cliina grass or ramie. The great obstacle, up to the pro lent 
I against the latter, has been the want of a machine to bark or 
skutch the stems, and set the fibre free, cleanly. Such is 
claimed at hwt to bo found, aa a company has been organized 
not only to coustruct the machines, but to hire them out to the 
farmers : further, the company in question'* guarantees to 
I supply seed aud plants at reduced rates, and to take all the 
I grass raised. 

The following is from the Colonies and Iwlia : — Within the 
last twenty years a vfwt extension of the economic uses to which 
this valuable fibre [cocoa-nut fibre] is put has taken place. The 
tern ^'coir,’’ usually applied to this material, is the Anglicised form 
of the South Indian kayaru,” cord or twine, and is not applied 
in India to the raw fibre, which is called in the Tamil language 
, ‘‘ savuri.” The fibrous husk or rind of the cocoa-nut is easily 
stripped from the nut while yet green, by striking it on the 
point of an iron spike, and then is steeped in salt or brackish 
water, where it lies for several months, until the softer portions 
ef the husk rot away, and Uie strong fibre alone remains. This 
is taken out, beaten with a stick to separate and dean the fibre, 
and twisted with the required number of strands into rope, or 
woven into matting, while the stifiar fibres are made into brash- 
es and other articles of domestio utility. The fibre is pressed 
for shipping into bales, weighing 300 fibs. each. The attempt 
lias been made to prepare the fibre from the dried husk in Eng- 
land, but without success. 

Much of the coir fibre used in England is brought from 
Ceylon ; but a large and increasing quantity is now C'^^rted 
from Bombay and the Western Coast of Indi^ The soi^y is 
not inexhaustible ; but as prices rise, ^ cultivation is encouraged, 
and as the growth of this palm is along the sea coast, where 
other crops cannot be grown, the trade is a profitable one. 

Factories for the weaving of coir matting have been opened 
by English and American firms at Aloppyr Quilon^Oelodieli 
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Cochhii &o., mi turn out a considerable quantity of goods. 
Spinning is not attempted here, boiug xnoro cheaply done b}' 
hapd at the places whei'e the libre is produceil Along th^ 
coasts of the backwaters and canals, many people may now b< 
busily engaged in scraping and cleaning the and twisting 
it into yarn. In tiie factories the yarn is firat sorted to it»? 
various shades and qualities. The warp is made by boys run 
ning backwards and forwards ; then it is flattened and smoothed 
for weaving by being run through heavy rollers. The weaving 
iil^ljefiottfl work, performed by men, who earn two or three 
rupees a week at it. The web is again rolled to give it some 
fluisb, wound securely in a roll, and marked. 

Large proflta have been made in this manufacture in India. 
But it can now be carried on so much better in England, with 
the machinery and appliances available here, that large qiian 
titles of the yarn are exported. One firm in Lancashire have 
introduced steam loom weaving of this material. The various 
shades of fibre— croam-coh’oured, reddish brown, and blackish— 
which vary greatly according to care and skill in jjreparation 
are first carefully separated, and cocoa-nut matting is now 
made of tine quality with pretty shades of colour and in 
pleasing patterns, so as to be available for higher uses than the 
very coarse makes, and the material is moat dimible. The yarn 
is also plaited by machinery into ciunet or belting. 

Cables made of coir bear exposure to salt-water better than 
anything else, the tannin which it contains preventing the fibre 
from rotting ; they are exceedingly light and buoyant, as well 
as eliustic. Coir cordage, in Dr, Wright’s experiments, broke at 
224 tbs. weight. Even the refuse and broken fibre can bo turn- 
ed to account for stuffing mattresses, and is used in horticul- 
ture, &c., as no insect will touch it. 

The exports from Travancore of l Lis material form a large 
proportion of the trade of the distinct, and amounted, in 
1879-80, to nearly 150,000 ewt, valiSed at 13| lacs of rupees 
(say jC 137,290), and paying to the Goveriimeut a dut> of 68,000 
rupees. Of the cocoa-nuts themselves, nearly 9,000,000, valued 
at nearly 2,60,900 rupees, and paying customs duty 13,000 
rupees, were scut away. Other products of thisf palm exported 
as oil and copra or dried kernel, were valued, the former at 
3,22,100 rupees, and the latter at no less than 26l lacs of rui)ees. 
making a total value of tlio export of products of the cocoa- imt 
jialm, from Travancore alone, of 46 J lacs of rupees (nearly balf-a- 
million sterling). Some thousands of toas are also exjiorted 
from Cochin. 

Cocoa-nut fibre is so durable, useful, and economical a mate - 
rial that a great future is assured for the iiidusby ; and, us 
prices rise, the natives will pay increasing attention to the 
collection of the whole amount produced, and to iLs carefiil 
preparation. Perhaps, when, througl^ increasing dem lud, the 
fibre becojues still more expensive, it may be fouiiil possible to 
pre[iaro it of greatly iin]>rove<l quality and apjieai auco by steam- 
ing or boiling so m to avoid the pollution of pojids and back- 
waters by the decomposing pulj) of the husk, and the eon- 
sequent blackening of the fibre so often observed. The textile 
ingenuity of the present age of invention may perhaps devise 
some additional uses for this fibre ; liats and bonnets made of 
this material have, it is said, attracted much attciitiou, 

A CORRESPONDENT of the North British Agrinilturist has the 
following note on the application of nitrate of soda Ilegarding 
the most economical use of ‘ nitrate of, soda,’ I find that much 
depends on the nature of the soil to which the manure is to be 
applied. A clay soil or a soil containing upwards of 50 per 
cent of clay is capable of retaining fortilixiug matter that may 
be applied to it until the crop is able to make use of it. In such 
a case nitrate of soda could be safely applied under either 
condition. Such does not apply, however, to light soils or such 
as contain only a small percentage of clay ; these soils are, 
generally speaking, minus a class of bodies known in chemistry 
as silicates,’ or at least do not contain them to any 

great extent. Aese ‘ double silicates’ are comi)ascd of the ‘ sili- 
cate of alumina,’ pai't of the ‘ alumina’ being displaced by an 
equivalent of soda, lime, potash, ammonia, as the case may be. 

It is these bodies, then, that give to a soil power to hold fcrtilis- 
big t 9 x the use of crops, 


On light soils whore there is a possibility of these bodies not 
being present in tin; reqnire<i strength, niti-ate of soda or any 
other rapidly soluble manure should never be applied, till there 
waft active vegetation to make use of it os it is dissolved, and in 
such a case it would be nonsense to talk of sowing nitrate of 
soda on a wot day oi* during wet weather, for thereby it would 
dissolve rapidly in the rain, with it be carried down through 
the soil to the drain [n|>e, and be lost. 

It is not precisely known, says a contemporary, from what 
period the cultivation of hemp in Anjou dates, but it is recorded 
that in 1748, the Joubert family established, by royal permission, 
a sail-cloth factory at Boaufort-oii VaJh^e, which wae afterwards 
transferred to Augei^a, where it still exists. In 1752, the brothei‘» 
Dantou obtained the privilege of founding at Augers the manu- 
facture of printed goods, but tliia industry seemsi to liave failed 
to estiiblish itself permanently in the district. There ai*c (accord- 
ing to the Momteur ika Nils v( Tissm) several important houses 
at Angers engaged in the hemp industry, wl)c>se products arc 
favourably known in other countries. 

Within the lost lliirly ye.ars wages have considerably in- 
creased in the Angers district, the augmentation being about 
25 to 30 per cent for sjunuers and other operatives engaged 
in the earlier stages of manufacture, while weavers are receiv- 
ing double the wages they were getting in 1850. The 
introduction of power-looms has increased the quantity pro- 
duced, thus allowing of an augmented remuneration to the 
workpeople engaged in this branch of manufacture. The gene- 
ral condition of the operatives is far more comfortable than 
was formerly the case. This result is duo in a great measure 
to the spread of economical habits amongst the working po])U- 
Latioii. In one factory every workman, who saves 100 francs 
luring a year out of his wages, receives from the firm 15 francs 
an interest. Tliis harmony of pooling between employer and 
employed allows of industrial changcft being caviled out when 
lecessary, without the ditfieulties arising which are often met 
with where a less friendly tone }>re vails. 

A Oeuman chcmisl, lien Maximilian Zlnglor, has just 
Kiteated, it Hceius, a new process for imuiufactuiiug a Nubstitute 
or gulta percha. About 56 kilos of powdered cojial and 7J 
.0 15 kilos of sublimod «ul]>liur are mixed with about (loulde 
he quantity of oil of tm’])entinL‘, or with 55 to 66 litres of 
-etrolcum, and heated in a boiler provltled witli a fibivriug 
•pparatuH to a leiaperature of 122 degs. to 150 degs. C., and 
tiiTcd until completely ilissolved. The mass is thou allowed 

0 cool to 38 (legs. C., and is tlien mixed with about three 
iiloH of <'Jisein in weak amiuoniii water, to which a little 

coUol and wood spirit has been added. The mass ia then 
lealod to the foviiier k*mperature (122 degs, to 150 degs. C\) 
util it is atliiii iluid. U is then boiled with a 16 to 85 per 
■out Holutioii (d liiitgall or catechu, to which about half a 
ihv of ammonia lias been atldod. After boiling for fioveral 
ours the mass is I'oolcd oft*, Wiiahod in cold water, kneaded in 
,oL wattu’, then rolled out and dried. It is claimed that the 
•esul taut product is luocli cheaper .Hinl cinnot l»e jloteectcd 
rom the real article. It is said to wear equally os well. 

IfosniAaroRE ia one of the largest sugar-producing districts 

1 the province. Tlic eauo is there grown almost entirely 
>11 baraai or unirrigated laud, and to many a village ia a source 
>f great ])rosperity and wealth. It is a wonderful sight to see 
I Jfuiuary or Fobruiiiy the great plain of the land, about 10 
V 12 milea south of IIoshiar]»ore on the way to JuUundur, 
overed with 100 plouglxs busily working to prepare the soil 
or the reception of tlio (so-called) seed, 

Tlie jirocms of manufacturing ia as follows : — 

The juice, ras, is boiled till it is thick ,* when being boiled, it is 
clen'vd with the mucilage of the bark of one of two hill trees 
2 nila kydki calycina or baked {[/n> da f). The mucilage, when 
prepared for use, is called su^lai ; after the juice Jias 
been thickened by boiling, it is called rdk Out of the nib 
is pressed the molasses or «At>a, being strained through a bag 
made of coarse blanket. iShira is worth at Hoshhupore nearly 
Ra, 8 i>er cwt, After ^ the pressing operation ia over tbo 
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rsmaininf nuuM, red in colour, is kid in krge wicket troughe 
called MaiwfA, and ooTcred with a thick layer of water weed, 
jhaia. There are two species used, mi hardi They are, 

I beUeve, species of VaUimma{kpi^\kl) m PotamogdoUf but 1 
hate not saoceeded in identifying theiu< As the layer of weed 
ferments, tlie sugar turns white, when it is taken off. A fresh 
layer of the weed is put on during three days for some weeks 
(in Sirmoor from commencement of Chet to end of Baisakh). 
Soinetiraea the sugar-cane crop is much injured by frost, and 
this is of course a great calamity to the district. I recollected 
one year, 1880, great damage was thus done. In Oharmaur 
(Pergunnah Garhshankar) the people sold their cane for seed at 
about Es. 140 per acre of standing cane. This they found at 
that time more profitable than to press it, for the juice would 
not have brought in more thauKs. 80 to 90 per acre. 

If the soil is too dry, the frost is said to be hurtful to sugar- 
cane ; the soil of the Serwal tracts in the south of the Hoshiar. 
pore District is said to l>e good for cane on account of the 
moisture it cmtains which enables the cane to stand the frost 

Ju Hoshiarpore the varieties are— 

Dhaulo. 

Chann. 

Eanara. 

Ekar. 

Dhaula and Ckann are the varieties most commonly cultiva- 
ted in the Serval, I believe. Dhmdu is said to be the richest 
in juice, and if a certain quantity of juice has been contracted 
for, Bhatdu would be the kind cultivated to meet the contract, 

CJiam) however, is a better cane, giving more sugar. So i 
the produce is for home use chann is preferred to dhaulu. 

Ehir is the variety moat cultivated in the hills. It is said 
to be bard and harsh- tasted, and wild pigs do not attack it 
when full grown : a great advaat ige to tho lull tracts. 

Kamta is cultivated here and there, mixed up with other 
kinds. It is very soft and suitable for chewing. 

In appearance the four kinds may be distinguished as 
follows 

BhaulHi light green stem. 

Ekar also light green, but has black longitudinal lines or 
splits in each joint or port. 

Chann is thicker, witli brown or purple patches of bloom 
on tho lower joints. 

Kanara is thin with short Joints, very sweet, and soft 
like silk, 

A CORRESPONDENT of a contemporary has the following or 
the coffee gi’ub 

With grub, as with leaf-disease, only some drastic application 
for their utter extirp<ation once and for ever was considerec 
worthy of a fair trial. Similarly as with the fungus, I contend 
that we have unwittingly fostered the insect by a system ol 
applying manure which obtained some ten years since, an' 
ako by the nature of the fertilizers themselves. The soil on 
being slackened up immediately round the stem of tho tre< 
was scraped away by hand, in order that as few roots as possibli 
might be disturbed, and cocoaiiut poouac and castor cake were 
iqiread in the hollow thus made and covered up with earth 
thereby forming a soft mound into which the beetle, with m 
difficulty, burrowed for the depositing of its eggs. Here were 
all the conditions eHseutial to grub life. The soil was im 
disturbed by coolies working amongst the coffee ; incubation 
went on apace ; sufficient suuheat reaching the 8|)ot throagli 
the centre of the tree, which is always kept bandit out. The 
grubs, on reaching that stage, found they were indeed in a bed 
of roses : turn where they would cocoanut and castor cake were 
in abundance ; not only that, but a mass of tender rootlets 
were ready for their operations. Small chanoe of a single egg 
or larva perishing here, and little wonder that the tree rapidly 
shed its leaves ; but a short space of time was necessary to 
deprive it of every feeding rootlet. Ever since there was a 
coffee estate there has been grub, but not to the extent wo have 
it now, and if we are to reduce tlieir nurabei’s we shall only 
succeed by rendering their conditions of existence hard. This 
can be acodm}>lished by applications of fertilizers obnoxious to 
tlie iniecti dug broAdcasi into \ki soil« In spreading the 


manure over a larger aiea, we not only induce a larger roo 
surface, but we reduce the chances of every rootlet •’bein* 
reached and make grub life harder. „ 

From constant communication with the Entomologist for th( 
Boyal Agricultural Society of England, and through experi 
meats carefully conducted hero, I have come to the conolusioi 
that rape cake, in which mustard seed forms a oonsiderahl 
proportion, ' k a remedy as well os a valuable manure, foi- 
have found it is the only substance of the kind that 
cannot exist on. Oastar and cocoanut esdee they seem 
to enjoy. 

Miss Ormerod found that forty-eight hours' confinement i 
rape cake kept moist was sufficient to kill wire- worm outright 
This ought to be encouragement to those who are continuall 
looking for specifics to give rape cake a fair trial. In case 
disappointment, however, I should advise those who purpon 
experimenting to be careful that they procure the cake 
mention, as I understand pure rape is shipped from many part 
of India, into the composition of which no mustard seed enter, 
Manures in the manufacture of which sulphuric acid is U8e( 
such as dissolved bones and superphosphate of lime, are ak 
very offensive to grub. 

The only antitode with which I am acquainted and which p 
the same time is innocuous to the roots of plants, is powdere 
mustard, but my experiments with it scarcely warrant me i 
stating that the quantity used, to be effective, would 1: 
practicable, owing to its cost. Later on, I shall be glad t 
communicate the result of my experience. 

I may mention that on my attention being directed to tli 
use of mustard seed by hop farmers in some parts of Englaiu 
as a remedy for wire-worm, I procured a few bushels, whic 
have had the most satisfactory results in expelling the iuspi 
from the soil on which it was sown broadcast, and mulched i 
green before it roproduce’d seed.— Diouexes, 

A coRREsroNDENT of tho Mudm Mail writes 

The finannal results of the manufacture of poiidrette by tli 
Municq)ality of Adoui, wliich you noticed in your issue of th 
7th instant, is not well calculated toiiuiuco more MuiLcijMlilie 
to udo])t that nystem of disposing of the night soil. Th 
maiuifiwjtare of poudrette has aucces-sfully sol veil the much 
contested (luestion of removing the night soil and street sweej) 
I ings in a manner thoroughly ellicieut, and their aubsequoii 
I utilisation as a manure. I would that a voice were raisei 
feeble as it may be, in favour of its mauufactuiv, in u mor 
extended form, by other Municipalities in Southern India, 
advantage, over other modes of disposing of excreruentiliou 
matter, nmy be coilsid^red under the heads of sanitation am 
economy. The practice of many of the Municipalities a 
regards the night-soil is to cart it to some place beyond tin 
limits of the town, and there deposit it in deep pits excavatci 
for the purpose, or wlmt is worse to spread it out over existin' 
swampy hollows. Hero decomposition sets in, worms an- 
maggots are generated, and the nuisance caused by a stuff tha 
is naturally foul is aggrtavated a thousandfold ; and it continue 
in this stiitu of putrefaction for mouths together. But th 
process of manufacturing poudrette does not occupy mor 
than five days, and even in the rainy season it liardh 
exceeds tea days. The material manufactured is as harmles: 
and inoffensive as dry earth. It is ako the most ecouomic.i 
way of )’emoving the night-soil. The deodoriser used in its 
manufacture so completely and within a few mhuite.s covers 
up the noxious smell and removes its iujurious effecU, thai 
neither the eye nor the nose can perceive auythltig off^iusiv** 
For this reason it may not be necessary to have tho poiuh'cttc 
dep8t very far removed from human habitations. Dub when 
night-soil is wastcfully thrown away in deep pits to putrefy 
tliere, contaminate the surrounding air, and endanger health, 
it is indispensably essential that the dep6t should be as fai 
from the town as possible, Now, in th(|. manufS^re o 
poudrette, the heaviest item of expenditure is cartage of the 
uiglkt-soil, which amounts to about three-fourths of the total 
cost. The actual process of converting this stuff into poudrette 
costing a mere iota. Thus the cartage for the extra distance 
entails heavy expeoditure, and ruQ8 up to more than the 
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cost of maunfacturinf? poudrette, which is the cheapeai 
mcth^ of disposing of tlie night-soil, immaterial of any 
piofit^that might accrue from its siile. The advantages o 
poudrette do not stop hero, They are elastic, and must 
expand in course of time. When the merits of this 
material come to be duly acknowledged, and when the 
deeply-cherished prejudices of the native cultivaioi*8 have worn 
away, the financial ro^sults will present quite a <liirereut aspect 
A few facts will be more effective than a whole string of argn- 
inertisy^^ilutl il "would be belter to cite a few. The report on 
the working of the Poona Municipal Poudrette Depot, and iti 
financial results, for the year 1882, are as startling as they arc 
satisfactory. It is interesting to note how reluctant the agri- 
culturists were to use poudrette at the outset, and how its 
worth, as a manure, gradually rose in their estiinatiou before 
the happy results of the year under review were achieved. 
The amount realised by the sale of poudrette in 1875 was 
Rh. 76H, while the cost of manufacture was about Ils. 18,000. 
Ill seven years the demand for this stuff rose so much, and the 
conqMjtitions at the sales become so keen that in 1882 the 
prweeds from the sale pomlrotte rose to Rs. 30,770, while the 
cost was only Rs. 10,884, showing a net prolil of Rs. 1 1 ,092. 
The report says : “ Seven years ago agriculturists would 
not touch poudrette thus prepared, and could not be 
iiuluced to tiike it away oven at a nominal charge. At 
pn‘Hent the out-turn of the manure is not enough to keep 
pace with the denicand. Poudrette is now sought for from a 
distance of twelve miles, and in one cjise it was tikoti to a 
distance of twenty -four miles foi* an orange plaubition.” 
Cannot the local Municipality be induco<l to make an experi- 
ment with poudrette oven on the smallest scale ? The coliei;tion 
ajid removal of the night-soil to tL various depots set a[)art 
for it, costs our Municipality two lakhs of riii)ces annually. 
Til is is about one-fourth of tlm total j&uuicipal lovenuc. The 
fjuantity of night-soil collected in this city may be estimated at 

30,000 tons a year. This, ad<ied to the deodorising material 
used, will yield 60,000 tons of poudn^tle. Takitig Rs. 5 [)er ioji 
as a very low price of jmudvette, the revenue derived from its 
sale will be three lakhs of rupees. The expenditure, will be 
only a triple in addition to the two lakhs which the Munici- 
lality spends tanunally. It is vei’y gi’alifying to reflect that 
the revenue of our Municipality can be enhanced by three 
lakhs of rupees annually, within a period of six or seven years, 
end that, too, without any exlra burden on the rate-payers of 
tliis poor city, who arc already groaning under a not overmuch 
taxation. This may look like a dieam too beautiful to be 
Jealised, but have, we not the experience of Municipalities like 
that of Poona, pointing to the feasibility of earning a net 
revenue from a system which in bygone^ears cost an enormous 
outlay without any profit V 

Another eorrespondeiii says : - 

1 read with much interest tlie admiralde communication in 
your pa])er of the 11th instant, touching poiubettc as a manure. 

1 agree with all your corresjiondent advocates, and I think 
there cannot be two opinions of the snf*eriority of dis]>osiug of our 
night-soil by manufacturing it into jioudrctte ov(‘r the old, and 
^vhat should now bo the obsolete custom of carting it away and 
burying it in pit^. But your eorrespuiidoni goes on to say, if 
1 mistake not, ‘ il is ike most ecommlrctl mtij of dU/mhif/ of the 
nif/fU soil: Is that so ? Ifa^s that been satisfactorily worked 
out i Becjiuso, if so, 1 do not set* why all Muuic.i}Milities .should 
not convert night-soil inbj jxmdrette ; for undoubtedly it is a 
<’lcaiior and more eflicacioiis way. If he means only, it is a. 
more economical way if the poudrette ('ctu he soUf I am afiaid 
he is loaning on a broken ree<l. The iicople of Southern 
India are intensely* projiulicoJ on head, I know of no 

place where the people will use poudrette. At Bellaiy you 
may see, a little way out of the town, a Tnagnificent 
mound of tills invaluable fructitier, but not a farmer 
can Jmliiced to try it, altbough the municipality 
have olf-L^ed, I htelieve, to give a large (piantity away for 
nothing, if ryots will only remove it. In fiu^t the use of 
lK)udrette is, 1 take it, one of the most important problems 
We have to work out. If, JW in Poona, cultivators could 
only be induced to use it, moat Municipalities would reap 
an income which would materially lessen taxation, but 


Ramsawmy obstinately refuses, and what is to be done ? 
Government might, perhaf>s, do something, though it is not 
very evident what. The most curious thing is, that cultivators 
have no objection to seeing tlieir fields near towns and 
villages used as }>laces of resort by iho community, and 
I presume must recoguisc that their Holds thus used are 
l»eiietitted, but they obstinately refuse to have recourse to 
the more cleanly^ and ofllcacious means modern aef^nce 
places at their di.sj)OHal. Wo must wait patiently for some 
onlightoiied man to urise and instruct Ids fellow-couutrymoiu 
Mr. Sabapathy Iyer, at Bellaiy, is doing his best, and is at 
present the Mechi of his day. 

j Tub Mexicjiu Ctovernment has concluded a contract with 
Mr. Oscar A. Droego to plant two udlUous of trees in tlie 
valloy of Mexico within four ycius, commeiiciug March 15, 
1884. Half-a-milJion trees a year are to be planted in .such 
places as the Government shall doeiJe. The contractor pledges 
himself to establish a number of imrsories, and to have in them 
each year at least 800,000 ash, 3-5,000 willows, 120,000 poplars, 

60.000 eucidyptus trees, 60,000 trumos Japanes, 60,000 mountain 
cypress cedars, 60,000 acae.itis, and 120,000 of mise.ellaneous 
varieiie.s. The trees must bo in plaiitation.s of from 50,000 to 

100.000 each, anil Mr. Droege has to maintain them for two 
y’^ears rifier jilaiitiiig. Ho is not compelled to ]>lant trees along 
iho highways, however. Three graduates of the School of 
Agriculture are to be received into the nui*series each year, 
tho e to study the soieucii of fori‘.siry. He is also to raise fniit 
and other useful jdautjs tor free distribution. There is b) Ixj 
tran.-^latetl from the Germ in every y^oar a work on arboriculture 
of nicognised merit. An iusjnnttor is to HU])erintend, and Mr. 
Droege is to receive amuudly’^ 40,000 dots, till the sum reaches 
a total of 200,000 dols. 

RxriiiuuEXTS WITH LoersTM' Eot^s.—Some intereBtiug exp^ri- 
incuta on locusts' eggs li.avo lately come to our notice. One dismal 
fact has been discovered, /;L., that hatching and development will 
go on under what would ordinarily he considevod most unfavour- 
able circumstances. The egg, of a reddish brown colour, is about 
I the bUo of a grain of wlieal, hut not quite so thick, A handful 
I put into a tumbler mixed with earth and drenched soveral timcis a 
day witii water conlitniod to hurst and send forth tho young 
in.scct. A similar vpiautity inixoil with dry earth in a finger gloss 
and covered with green grass did likewise, with the only dilTorenoe 
that those .subjected to the periodical shower-bath wore slower in 
hatching. Two or three egg.s put into half a tuinhlor of water 
sank, but on tlio egg bursting to let out tlie young one it floated 
to the surface. This ia cortaiuly perseverance worthy a hotter 
cause -and must dispel the illusion that heavy rain would kill 
the locust.^. It is curious to watch the convulsive struggles of tho 
insect to free itaelf from the oncumhraueo of the shell. Fli'st 
appears the head, a moment’s repose, and tho whole insect bursts 
forth, lius perfectly inert for about a minute, and then a tiny 
^rcon loJUHt, uumistukeahlc frmn the peculiar formation of tho 
lead, complete, evoopt that he is winglesH, hops about as frisky 
IS the proverbial frolicsome kid. Mr. }3or's tlioory for their 
lestructioji seems to ef)nHisl in the inteieeption by means of 
screens four feel high on young locusts in the crawling stage. It 
would bo iiilerestiug to know at what, poroid of their oxistencs they 
crawl. 4'ho writer baa hccu llvom five minutes old hop a foot, 
Eilorts are being made In vaiious collo -torates for the eollootiou 
and destruction of eggs. Many district oflieors, inst^iad of enjoying 
at licad-qnartcrs tlio repose they have earned after eight mouths of 
the travelling season, are out in the districts after what is face- 
tiously termed “ locust shikar.” N'otwifchstaudiiig those most 
praiseworthy ofl.brts, it is feared tliat unless nature stops in, much 
Llamage w ill bo done to tlio young crops before they oan be 
larvcstod.— Rom6uy Cathollo Examiner. 


Tnn Venti'id DkUi fkr Tert>l hidustrie statOK that the super 
itilious views of the Budvlhi*^!^ h-ad, until recently, prevented 
die exlcu«iori of Bilkworm culture in Geylon. According to the 
Mtcrft accounts, however, thin oi>po.silioii has been ovtn’comc, 
.lid silk is occiqiying much attemtion in .several districts. The 
dumcrous iii.si‘ct^ and reptilew of the island have been found 
„ render progress dilficult ; but it is expected that, by tho 
iidtiptioii of hucli precautionary measures uh arc usual iu 
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tropical countries, the new eutei^nise will fiually l>o succeoi- 

ful 

Nkw York iKOOTRim— According to the census returns 
of 1S80, ther« were at that time in New York 378,150 men 
and 135,218 women, making together 513,377 persons, including 
servants of 1x>th sexes, who obtained their living by the work 
of tbeir hands. The various branches of industry amounted 
to 218, giving employment to 14(1,179 men, 71,795 women, 
and 9,878 children under 16 years of age, The capital engaged 
in these trades was i36,200,000, the wages amounting to 
;£19,400,000, and the raw material to ^57, 680, 000. These 218 
industries were carried on in 11,331) establishments, including 
839 boot and shoe factories, 782 bakers’ shops, 761 tobacco 
manufactories, 736 clothing works, 460 carpenters* shopj, 412 
printing offices, 401 plumbers’ shops, 229 furuitiire warehouHes, 
298 painters’ shops, 177 tin- ware factories, and 174 siuhllers’ 
shops. A capital of ;C14,000,000 is sunk in the manufacture 
of waterproof clothing, and £6,010,000 in the boot and shoe 
trade, which provides employment for 15,000 jKjrsons in 120 
establishments. No less than 30,000 tons of raw india-rubber 
ai‘o imported annually into the United States. Combined with 
other substances, it produces a tokil weight of manufactured 
articles amounting to 300,000 tons. The coat of raw india- 
jTibber four yearn ago was under 2ft, a lb., but it has now risen 
to about Us, In consequence of this great rise in the price of 
india-rubber, attempts are made to replace it by other sub- 
stances, such as celluloid. 

iNSTiTtJTR OF AoRJctJLTURE.— TIio Council of this Institute, 
which has been founded for the purpose of advancing technical 
instruction upon various sections of agricuUuml practice, have 
issued their second annual report, from which it appears that 
the total number of pewons to whom certificates of merit have 
been awai’dod, during tlio present session, is one hundred and 
three. The ariungements for the next session consist of a 
coui'se of 280 lectures upon agricultural science, from October 
let to May Srd, 1884 ; a course of 60 lectures on poultry, dairy, 
and bee management, from March 10th to May 3vd, 1884; 
a course of ten Monday evening lectures on agricultural science 
fi-om Februaiy 18th to April 28th, 1884. Ilesearch committees 
hare been established, and are carrying on their respective 
inquiries upon root crojw, farm seed.s, and plant growth. The 
address of the Institute is South Kensington, S.W. 

CinNESE Tea TRADK.—The returns of the export of tea from 
China and Japan during the past season continue to show a 
great decline in the shipments to this country. In the twelve 
months ending tlie Slst May, the toUl con.sigunicni.s to iis were 
in round numbers 

lbs. 

1882-3 ... 170,000,000 

1881-2 ... ... ... 164,000,000 

1880-1 ... ... ... 175,000,000 

To the Continent the shipments were— 9, 360, 0001 bs. in 1882-3, 
as compared with 10,100,0001bH. iu 1881-2, and 7, 200,00011s, in 
1880-1. Accompanying this decline iu the suppUes of tea whicli 
Europe haa obtained from Cliina, there has Ijeen a large 
increase in the supplies from India, and the Indian product 
would thus appear to be gradually ousting that of China from 
our markets. 


The number of cattle killed in the Madn-w Presidency 
by wild animals was, it seems, 9,703, against 8,938 in the pre- 
ceding yeai*. Nearly three-fourths of the numljer fell victims 
to tigers and panthei*s, The loss was particularly heavy in 
Cuddapah and South Canara. It was alsolai’gc in Vizagapatam, 
GodavfU'i, Kuniool, BaJem, Madura, Tinuevolly, and Midalwr. 
At the very moderate mte of Its. 20 a-head, the 9,703 cattle 
desti’oyeil by wild beasts represent a loss to the cultivator of 
about 2 lakhs of ruiwes, or between four and five times ilh much 
as the OovevniutMit hig expended iu the destruction of ihest? j 
animals, and tills is calculated to be aimuully reciuTeiit, j 
though readily termuiable by the siinction of adequate rewards. 
Ijooking at the loss in Cudilapah 2,(?32, and South Canara 
1,765, worth, respectively, Rs. 40,640 and iU. 35,300 to the 


agriculturiai, against Rs. 2,529-8-0 and Us. 6,400 expoude^l by 
Government, it would seem a retrogade policy to have reduced 
the rewards formerly sanctioned. In these districts, at feast, 
where it is cleai* tliat the cultivators have had to pay for the 
maintenance of these wild beasts seventeen and six times, res- 
pectively, what tlie Government have laid out on their destrm;- 
tion, and have liivl to pay this much iu cattle alone without 
taking note of their loss in sheep and goats, it would seem that, 
tlie Government wward should be enhanced, and 
amounts suggested in Board’s Proceedings in G.O., 4lh March 
1882, No. 261, arc not excessive. 

But apart from the three districts particularized as marked 
instances, the Boai’d are of opinion tjiat it is false economy to 
go on paying inadeipiate rewards for a series of years, allowing 
the agriculturist also the while to lie under unnecessary losaos 
and difficulties, ami that it will bo mucli cheaper in the end to 
enhance the rewards as propostul iu Board’s Proceedings en- 
closed in G.O., 4th March 1^2, No. 261, and press the destruc- 
tion rapidly homo. Largo areas could then be perfectly freed 
by extermination, and the cultivators would be saved the 
additional cost to which they are now put of nightly fencing 
their cattle in tiger and panther proof structures. 

Tin Ore in the Maut PENINSULA.—It appears that in 
1882 the exports of metallic tin from Perak amounted to no 
leas than 7,000 tons, which equals the production of Cornwall 
and about 40,000 Chinese are now engaged iu mining works 
there. A French Company has been formeil for working tif 
deposits of tin ore in Malacca. 

Information has Ijccu received from the Foreign Office, 
through the Science and A*t Department, to the effect tliat the 
“ International Exhibition of Machinery and Apparatus best 
adapted for the Extraction of Water for Irrigating and Cattle- 
watering Purpose, ” announced to be bold at Cagliari, in May, 
has been postponed until November next. The machinery and 
appaiatus admitted to the show arc to be dividtid into the 
following classes Claas 1. Boring a})paratus of tubular wells 
furnished witli the respective suction pumps. Class 2. Borers 
.and explorating implements hir the search of subterranean 
waters. Class 3. Water-wheels, chains, with buckets for 
raising water, turbines, centrifugal pumps, hydraulics rams^ 
Archimedes' hydraulic screws, pumps, and water-raising machi- 
nery of every description. Class 4. Irrigation plans which are 
recognised of practical execution and economic utility in 
Sardinia. The prizes assigned by the MinistCi' of Agriculture 
are For the tirst-ckiss, one gold medal and the purcheiso by 
the said Minister of two Upparatns of the system which olilaius 
the first prize, two silver, and two bronze medals. For the 
second-claas, one gold medal, two silver and two bronze medals. 
F()r the third class, two gold medals, four silver and four bronze 
medak The Minister of Agriculture will purclvise, besides, 
some of the awarded macliinery of tliis class, reserving to 
himself the selection and disposal of them. For the fourth 
class, a gold medal, and 600 lire premium. 


AGRICULTURAL AND HORTICULTURAL 
SOCIETY OF INDIA. 

The U'^ttcU MoniUff of thl/t Sockiy ms held on Wednesdai/t 

the S5th Jvdy 18S3. 

W. H. Cogswell, Esq,, Prosidont, lathe Chair, 

The prooeedings of the last mooting held ou the 20th of .Tunc 
were read and confirmed. 

The following gentlemen were elected as Ordinary Membera 
G. £. ManUty, C.S,, Magistrate, Cuttack. 

Edward Higge, Estp, Merchant, Calcutta. 

Baboo Ishar Prosad Gorga, of Moisadal, 

E, W, Reid, EtK]., Manager, Latookajan Garden, Assam. 

Baboo 8ital Chand Nahar, Azimgunge. 

Edward J. Lawdor, Esq., Private Secretarv, to th^wiwab 
Vikar-ul-umra, Hyderabad, Docoon. 

J. D, Maxwell, Esq., Merohaut, Calcutta. 

E. A. Samuels, Esq., C, S., Magistrate, Boncoorah, 

W. Blecck, Esq., Imperial Oennan Consnl, Calcutta. 

K. Deey Spedduig, Esq., C. S., Collector, Morodabod, N.-W. P. 
ThoNawaf) Vikar-ul-umra, Hyderabad, Deccan. 

C. A. Sonpit) Esq., Assistant Superintendent of Police, Cachar. 
Richard Bleohynden» Ksq.f Junior, Caloutta. 
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'[(ho names of the following gentlemen wore submitted as de* 
airouB of joining the Society : — 

W. Campbell, Esq., KnrUurrie Factory, Tirhoot,— proposed by 
the Deputy Secretary, seconded by Mr. .T. E. Mao Lachlan. 

A. M. Bose, Esq., Bordster-at-Law, Calcutta, >--nroposed by 
Kaja Suttyauundo Ohosal, Babadoor, V.-P., soconded by Mr. 
Richard Blecbyoden, Junior. 

•T. R, Croft, Btq., Merchant, Calcutta, — proposed by Mr. G. L. 
Kemp, seconded by Mr. W, Stalkartt. 

J. D. Maseyk, Esq., of Jungipore, —proposed by Mr. R. 
Blechyndeii, seconded by Mr. G, L. Kemp. 

•i&r A. Dawson, Esq., Distriot Superintendent of Police, Ban- 
ooorah,— proposed by Baboo Pertop Noraia Singh, seconded by 
Baboo Joykisson Mookerjoe, 


kttfjoe. 

Raja Bajooomar Ral, of Patoriaghatta, Calcutta, — proposed by 
tlie Deputy Secretary, seconded by Raja Suttyonuudo Ghosal, 
Babadoor, V.'P, 

G. B. Reynolds, Esq., C.E., Assistant Manager, Wurrora State 
Railway Colliery, —proposed by Col. W. B. Thomson, seconded by 
Mr. J. £. Ma'cLacbW 

Prince Mirza Mahomed Jahali, Bahaduor,— proposed by Rajah 
Suttyauundo Ghosal, Babadoor, V.-P., aocouded by Mr. Richard 
Blechynden, Junior. 

Contributions. 

A large number of Chrysanthonmm and PoHanthus roots, and 
some Begonia cuttings. Prom Baboo Proaono Coomar Banorjee. 

Capsicum seeds from General Dhuje Narsingh Raua Babadoor, 
Nepal 

Capsicum seed from MaauHpatau,— a quantity from E. 11. 
Boileau, Efi(i., Forest Department. 

The Indian Foresirr, Nos. 6 and 7 of Vol IX. From the Editor. 

Proceedings of the Asiatic Society of Bengal for April 1883. 

The. 'IVopiral A grienHurist fov 3 n\i(s md July (two copies each). 
From the Editor. 

The Records of the Geological Survey of lucUtt, A^ol XVI., Part 
II., 188,3. From Government of India. 

Suggoationa regarding Forest Administration in the Madras 
Presidency. From Government of India. 

The Admiustration Report on the Jails of Bengal, 1882. From 
CTOVcmmoutof India. 

iUbum Benary No. 7, and a numbe. of large size Floral Pictures, 
From Enist Benary Erfurt. 

b Iba. Divi-Divi secd*^. From Col. J. ‘Btewart, R.A., Cawnporc. 

Communications.— From Major Pitcher, Department ot Agrl 
culture, N.-W. Proviucea : — ** You would greatly oblige me if you 
could kindly fiud out through your correspondents in the Mauritius 
the price or the * grotteuao * and of the * Casae-tete’ implejnonte 
hi use there for cleaning and extracting Aloe fibre. I slioiiUl like 
.an estimate of the cost of each lauded in Calcutta!” 'riio Secre- 
tary said that Major Pitcher’s request had been coniplied with, 
but there not been sufficient time* to receive a reply. The Casse 
tete is tlic machine allud«pd to in late proooediuga, the use of wJiich 
appears to reciuirc some practice, but one of the garden men is 
being trained to work it so that it may have a fair trial. 

J'^ioni MeKsrs. Begg, Dunlop & Co. — Asking for information re- 
garding experiments made with American ootfc<ui seed in India. 
As such a mass of information has been colicotod by the iSociety in 
the last tliirty years during which experiments ha\e frequently 
made, Mesrrs. Begg, Dunlop & Co. wore referred to the 
Society’s Journals, 

Rice- Husk KB 

Several applications either for drawings or working-models of 
the Rice-IIuskor reported on in last proof oding.s were read ; tho 
Deputy Scorotary mentioned that these wore being prepared. 

Information regarding a machine for rhnn 'infj and whitening rice 
has also been received, and will be duly noticed. 

*MA\TLn.\ Hkmu Kxtkactoti. 


Olivb in India. 

From Messrs. Begc, Dunlop A Co. — ** We should fuel greatly 
obliged if you could supply us with somo information I'egarding 
the cultivation of the olive in India, « ♦ • It seems strange 
that, the ouitivatiou of tho olive which has attained to such 
importanco in tho country mentioned should be ♦ * * * * <^ 
neglected in India, Any information which you can give we shall 
be glad to receive, as also particulars as to the best modo of 
propagation.” To which the vSecretary replied as follows r 
In reply to yours of the 22nil instant regarding olive culture In 
India, I append an extract from a report furnished by Dr. Hoas 
in the year 1852, the only experiment to extract oil from tho wiltl 
olive or which 1 can find any record. Tliis experiment is alluded 
to by Dr. Stewai't in his Punjab Plants, publislmd in 1809, and 
by Dr. Brandis lu his Furn't Flora, published iu 1875, as crucial, 
and as one that proves that oil cannot be extracted in sufficient 
quaiititloH to maico it remnucmtlve, Yon will ubserve In Dr. 
Ross’s report, that tho fruit was dried in the aun, and aitogotlier 
treated lu a manner which appears to be quite opposed to tho 
Italian practice, wlmro the fruit is collected into small mounds, 
and the oil, expressed by their own weight, escapes and runs into 
a receptacle ; they are then pressed with small mill stones, and 
tho oil obtalne<l by this method too is of good (j[aality. The fruit 
is then placed In sacks, boiling water poured over them, and again 
pressed, the produce being inferior iu quality : the oil Is tlien 
kept in stone jars, and the slimy parts allowed to settle ; these 
dregs must be removed, or the oil would become rancid. 

1 will lay your letter before tlic Couucil, and wlU submit a pi* 0 ' 
posal to make a careful trial when the season arrives. 

As regards modes of propagation. There are tlireo methods 
mentioned— cuttings which appear to strike readily, “ driving a 
stout stake cut from a branch Into tho ground which throws out 
roots and grows into a tree, and cutting from a felled tree tim 
wood “between root and trunk” into pieces about tho size of a 
mushroom, taking care iliat some bark adheres ; which pieces are 
planted, are fit for transplanting iu a year, and for removal to the 
olive yard iu three. 

'Phorc are a groat variety of olives valued each for apeolal quali- 
ties. I shall bo happy to obtain advice from France oa to the 
species which ore most cRtoomed. I may add that the Europoan 
olive trees imported int(j Bengal have not as yet fiowered. 

Mr. Powell, of the Lahore Agricultural and Horticultural 
Society, iu reply to an enqiiii)' regarding the eouditiou of the 
imported olive trees trit‘d iu J-4iliortq writes that— “ tlie trees grew 
well enough lu good soil, and even made a show of lioworiiig but 
no fruit ; fruit of ibo si^e of a pin’s head may form, but they 
invariably drop ofl'.” Mr. Fowoll adds, be thinks, Chumba and 
tho upper Sutlej N'^alley wuitabl*' places for the introclu»5tiou of the 
European variety, “ i have at tho Agricultural and Horticul- 
tursil Garden, Lahore, sneoeeded in raTsiug native olive stocks 
iroin seed, and grafting the European oUvo ou them, but though 
tlie gratis take inu fectly well, none have been down Iuh^ enough to 
test the probability ol fruit, ” 

Indian VYue.vt, and What its Futubr mav Bkcome. 

Towards the autumn of 1882, the Secretary of State for India 
had iiistitntod a series of exporimenta, by practical exports, in 
Indian wiicat, thoroughly exhaustive as regaras their quantitative 
and qualitative properties and values, iu compariaou with those of 
American and other well known recognized wheats of commerce, 
and from the analyses of which it is shown that tho Indian wheats 
“ afi'ord a larger margin of profit both to tho miller and baker than 
any other.” Those are such startling facts, they possess so much 
of interest, not only to members of this Society, hut to tho public 
generally, that 1 teol too groat notice and prominouce cannot bo 
jjiven to tlnuii, ho 1 unhesitatingly give, in extt’nso, tho wlmlo of 
tin; (h’taiU ot those experiments, the results, and tho deductions 
to be drawn tiicrefrom, us published iu tho JHcanowiitt, 19th Juue 
1883. 


The following letter received from Mr. Wilkinson, British Con- 
sulate, Mniiilhi : — 

1 ha\e tlie liwnotir to inform you that I have sent to the Harbour 
Master at Jionghong, with HMjUOst to forward to you, a model of a 
Hemp Extractor ua used iu these islands. Tho model is reduced 
exactly one-luilf the usual size. The several pici’es of wood which 
compose it arc packed up loose, but they cua be e.iavly put together 
by means of the enclosed instructions imd diagrams. 1 have had 
much difficulty in procuring this model from one of the provinces 
of this island, hence the delay in sending it to you. 

The followdng is a description of tUv apjmratus in use In th<' 
province of Alti^y, Island of Luzon, for extracting the filucs from 
the stalks of the wild plantain (Musa textilis) locally knowm as 
Abaca, or Manilla hemp i— 

Two strong uprights axe firmly fixed iu tlie ground and connected 
by a cross bar, in the centre of which a large broad bladcd knife 
is fixed edge downwards on a block of wood fosteued lengthwise on 
tho bar ; the knife bos a strong handle which Is connected by a 
cord to a long bamboo made to act as a spring ; by being tied iu 
the middle and the butt parallel and above the bar, the free end 
thus forms a supple aud powerful spring, and holds the edge of the ■ 
knife-^rmly against the Slock ; below the bar, there is a treadle, | 
attaefi ^ by a cord to tho handle of the knife ; the mode of opera- 
tion is fCTr the weaker to stand opposite the knife, placing either 
foot ou the treadle, which he dept esses, thus forcing the knife, 
handle down and the blade up ; ho then places a strip of stalk 
(culled locally saja) between the blade and the block, leaving only 
enough to w'rap round a stick, on tho near side. Ho tlicu releases 
tho treadle, and the kulfe^ by the action of the bemboo spring, 
nips the strip firmly against the block, and ou tho workmen draw- 
ing the the strip through, the pulp U left behind. Tho apparatus 
is extremely simple ana inexpensive, 


That article was prcoetlod by tlie publication of a pamphlet hero 
in March l est, knuwn by noim^ as the “ yellow painphlev’ entitled 
“ Indian Wheat rrrsf/s Amoric.an Frote^tion ; or, the luflueiice of 
English Trade and American prote*"tlon on the Development of 
India,” so ably dealing with this subjeect, that the Government 
of India were furnished witii a copy of it, and received a oouv- 
muuicatioii thereon from tho Buugal Chamber of Commerce. 

It shows tho position occupied by India as to supplies for 
Europo, how tho trade could bo diverted from America to this 
i-ounti v, Slid tl»c advantages to tho Indian ryot and to the English 
m.iuuKiotnror that would result. There is tho following proof 
ui ih('. quality ot the v. heat raised, proof tiiat it can be raised, 
and at prious that will pi nco it on fair eompetitlvo pounds, and 
there is ample evddeuce of the ouo thing ouly tiiat 1h needed to 
achieve such results ; and that is, cheap communication by the 
pushing forward of the railways, and the steady growth of their 
systems. 

1 understand that the Goverumont of India are using their 
endeavours to get a rcducii<m of transit rates on atl Indian rail- 
ways, that this is likely to bo conceded, and if it Is, combined 
with tho active competition for ocean freight, I know of no valid 
reason why India should not in time supply tlie wliole of what 
is called the foreign, or imported, wheat into Eugland, which 
amounts to auuually about 66 million cwts., worth .31 millions 
sterling. Of that <|uaulity about five million cwts., or nearly 
three milUous sterling, w'ent from India. . 

The question of tho probable wheat supply from India is 
occupying the minds of moat thinking men or position and Itt' 
fiuenoe in England, and I see no gooa reasons why it should not 
go forward, but time w'il}| bo required to develop it to a mitoh 
greater extent than known at present ; with this data, however, 
befero Qovernmeat, and the aaoption of the progresilve poUoy so 
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it-rongly^ yet temperately, earnostly, anil ably advocutcd, tbe 
WSttlls «m be bwt those of golden harvests for thiw country. 

\V. H. Coo'.wfiLL, 

Experiments with iNDiAii Wheat. 

In Octol>er last, Messrs. AJcDougall Bros., of london, were 
Instmcted by the Secretai*y of State for India to institute a series 
of experiments with Indian wheat, In order to ascertain how they 
compared as to yield and quantity of flour with American and 
other supplies. Conditions under wliioh the experiments wore 
to be cOuduoted arc thus set forth by Messrs. McDougall 

I, That we should take a given quantity of each of these 
four representative Indian wheats, r/z.— Indian fine soft white, 
Indian superior soft red, Indian average hard white, Indian 
average hkrd red, and manufacture them into flour by the ordinary 
process ot grinding under millstones. Also that we should take 
similar quantities of the same wheats, and manufacture them into 
flour by means of crushing between rollers, according to the system 
known as the Hungarian or roller system. II. That we should 
take a given quantity of each flour so prodnood, and maimfacturo 
It into bread. III. That we should note the qualities aud 
other characteristics of the flours produced, also of the offals, r/j., 
middlings pollard, and bran. I\^ That we shoud procure the 
following representative wheats, of fair average quality of the 
season, as then being sold in Mark'laue market, for the purpose 
of obtaining results for comparison, deal with tliem precisely as 
above indicated, both as regards flour, bread, and offals, riz,— 
English average, American (red winter), American (spring), 
American average, Californian average, Russian Baxonska, Russian 
Tannrog, Russian Kubanka, Russian Gbirka, Egyptian Buhi, 
ana Egyptian Saida. 

As none of the Kubanka or Ghirka qualities of Ru.*}sian wheat 
could be obtained In liondon, those could not included in the 
tests. Of each of the other whc'-ats specified, however, 5,000 lbs. 
were taken as delivered from the ship (weight of sacks or bags 
not included), and subjected to the treatment specified, the opera- 
tions being carried out in Messrs. McDougall’s own mills aud 
bakeries, under the personal supervision of one of the partners pf 
the firm. 

T/ic JSi aporation and Loan in A/t7?iay.— Tlie percentages under 
this heading, it will be noticed, vary considerably, from No. 11, 
Russian Baxonska, stones, 0*7 ; rollers, 0*2 ; to No. Ill, Egyptian 
Bobi, stones, 5*5 j rollort, 54. These variations must not be 
attributed ohiefly to the diftereuoes in qualities of the wheats, os 
they arise mainly from the waste aud loss that is inseparable from 
working small quantities on a practical scale ; about ten quarters 
of each wheat woroqpoiated upon in these experimental work* 
ings, whereas in ordinary milling a “ grist will run from one 
thousand to several thousand quai'tera. This will bn readily 
understood, when it is borne in mind that, after the working of 
each sepal ate wheat by either process, the stones or rollers, 
hoppers, elevators, dressing silks, £e., have to be swept out, and 
lb is impossible to avoid some waste fiom this cause. In milling 
operations it is found there is nlmgor loss, Ac., “unaccounted 
for,*’ oti wheats than ujion good wheals, but it does not 

exceed a total of 1 to 2 per cent. For practical purposes, the 
items, evaporation and loss, should be taken as obtained by cuiu- 
petent millers, namely, four stones, 1 to 2 por cent j from rollers, 
1 to 3 per cent, according to the qualities of wheats. 

Water vsed in Ihmd-mn kbiff, dift'eronces in the quantities 
of water required l)y each of the flours from Indian w heats per 
2B0 lbs, flour in making them into bread (ranging from 1491) lbs, 
to HI '0 lbs, water) is partly accouukd for, by the fact of some- 
what similar variations in the water absorbed in rendering the 
wheats mellow for milling. 

Wright per Bnahel of flVnvTfv.-- Tliese experimental workings 
Imve brought to light a fact well worth noting, rh., that the rule 
so generally held amongst wheat sellerM and buyers, and thouLdit 
to bo without un exception, tliat the greater the weight of u 
bushel of wheat so much higher must it rank os u flour-yielder, 
and consequently in value, must now be regarded as true only 
within a strict limit, A high standard of weight for any given 
cubical measurement is, no doubt, a good criterion as to dryuc.ss 
of condition aud soundness of the grain, for any dampness in 
grain causes it to weigh lighter por bushel or quarter of measure- 
ment instead of heavier (a fact which will surprise the uninitiated). 
But experienced parties will study with interest three coluimiH in 
the synopsis of tne wheats, showing “ weight of IDO separate 
cralns” of each wheat, “weight por bushel,’' and “yield of 
flour.” Taking equal weights oi the four Indian wheats, it will 
be found that No. 3, weigldng 60 lbs. por bushel, yielded more 
flour than No. 1, weighing 64 lbs.; also, that No. 4, weighing 60 
lbs. per busheh yielded more flour than No. 2, weighing 62f lbs. 
The reason of this is evident. The four whoate w'ere equally and 
perfectly dry, and probably would have weighed the sanic per 
tushel had the lise and shape of the graiiis of caoh wheat been 
the same, but they differ widely in this respect^ Nos. 1 and 2 
being medium or small, and Nos, 3 and 4 long and arched. Hence 
the latter will not fill into a measure as closely as the former, 
leaving larger spaces unoccupied, and causing any given measure 
to weigh loss in consequence. The old rule holds good for wheats, 
the grams of which in size and shape are similar, but it will only 
tnislead if applied to Indian wheats like Nos. 3 aud 4. It was, 
donblleis, adopted at a period when it was the custom lor all 
wheats to be t^d by measure, aud for sales by measure it is still 
u correct guide, but as sales are now made by weight rather than 
by measure^ the rule can only safely be applied within the limits 
Indioated. 

The Ofaii,^Thk is a subject of minor importance os compared 
with the yields and qualities of flour aqd bread, and it is only 
needful to stete that, of the offola iooluded in these returns, the 
middltegs from both systems of milling were worked down to the 


quality known on the Mark Lane market as “ coarse mid^ fair 
average,” the bran to “ bran from stones,” and “ bran from 
rollers,” and the pollard to “ pollard, fair average,” ' 

OlfUen in Bread.-^From an economical standpoint, it may bo 
said the nutrition of bread mainly depends upon the gluten, or, in 
other w'ords, the nitrogenous or albuminous compounds or flesh 
formers, contained in the flour from which it is produced. The 
starch would be equally important if it could not be obtained from 
other sources in os suitable a form at a much cheaper rote— as iu 
rice, Indian corn, and potatoes. But the gluten is not obtainable 
from otJier sources, of equal quality and flavour. ^its 

special value as a constituent of wheat. Further, upon the gluten 
in flour depends the elasticity of the texture of the bread, and 
consequent freedom from density or hdhviness. It is genemlly 
believed that upon the percentage of gluten in flour depends the 
meld of bread that may oe obtained from It, as illustrated by tbi^ 
Hungarian flours, which are almost uue(iuallod for yield of bread, 
and rank high in gluten ; but this Is erroneous, as proved by the 
oxpciimontal workings now under review. It w.ould be found 
that the flours high in gluten do not produce tlio nmst bread, 
unless, lit the same time, they possess a high degree of dtp7trs^, 
for it is upon tlie dryness of the flour that tho yield of bread 
jiiaiiily depends, and not upon tho gluten. Tho two lots of floui 
from Russian wheats (Nos. 11 and 12) aro those which are highcKt 
iu gluten, yet they do not yield as much broad as any of tlie feur 
Intfian wheats (Nos. 1 to 4), and the difference in yield from 
tho latter would have been still further increased had they not 
been previously mellowed with water, os noted, before inilliug ; 
confirming tliat it is the diyuoss of a flour that tletormiiieH llie 
yield of bread. 

Aiiotlior erroneous idea is, that upon the quantity of gluten 
present depends the height or loftiness of the bread. 'I’liiH would 
be correct, provided tho fermentation of the dougli were in .'ill 
cases carried to a precise degree ; but it varies widely, and it will 
be found the loftiness or height of tho bread depends chiefly upon 
a high degree of fermentation, provided it he not carried to great 
excess, rather than upon the gluten. This is illustrated by the 
bread consumed in tho London district, whioli is made from flours 
rich iu gliitou, yet is not so high or lofty as the bread consumed 
in sonic otlier districts, wliich is produced from flours containing 
much leas gluten, tho popular taste in London demanding atrengtJi, 
nutrition, and then fair colour, whereas, in the districts referred 
to, a high degree of whitci^'ss is demanded before nutrition. 

The Four Indian Wheat.'^. 

In addition to the particulars contained in the foregoing returns, 
W'c have to report that to auy one experienced in tho require- 
mentsof the , wheat aud flour markets of the United Kiiigdom, 
and, indeed, of most other countries, it will be evident tlimo is 
no probability of these Indian wheats coming into demand for 
manufacture into flour vnfimif a libmd Oilniixtarc ol ollif.* wheats. 
They all possess iu a marked degree the same clmracteristies of 
^woat dryness, and a distinct beany ami almost aromatic flavour, 
inseparable from wheats grown in the climates and muIh of tin; 
tropics. Also the flours are ricoy, the texture of ilie bread is too 
clo.se, and the crust is hard and brittle, Hut these ohaiaeteristics 
do not detract from their usefulness in any important degree, 
As is well known, a miller canuot show skill in las oiuft to greater 
advantage, or profit than that with vvhieli ho selects his w'heats, 
and mixes his grists, .so as to produce to best advantage a flour 
from wliich bread can bo made of the colour^ bloom, streiigtli, 
and flavour desired, and withal a good yield. 

Wo pronounce thein to be exceedingly useful wheats, iu fact, 
hardly equalh-d for what is deficient and wauting in the Engl is) i 
markets by any otlicr wheats. Their chief cliuracteristics arc just 
those ill wliii'h the wlieats grown in our variable climate are 
most deficient. Their groat dryness and soundness render them 
invaluable for admixture with English wheats that are in any 
degree out of condition through moisture, and tho great propor- 
tions of tho wheats harvested here have been in that condition 
for sonic years past, a condition that must prevail in all oilier 
than that of wheats harvested aud stored during tine aud favour- 
able wcatlier ; and this the English farmer knows, greatly to his 
cost, is a state of climate tliat is hy a long W'ay the exception 
rather than tlie ruin. Added to their dryness, the tliioness of the 
skins of tiiosQ wheats, and consequent greatness of the yield of 
flour, must olw'ays place them in the front rank as a “ miller’s ” 
wlicat, w'heuever they are handled tvith reasonable iutoUigenoe 
and skill. 

Such unprecedented yields of flour, as shown by these W'heats, 
ranging (by ordinary grinding) from 77 '46 to 80*52 per cent 
agaiust English 65*2 and American spring 72*2, speaks volumes in 
their favour, and their value is still further incroasod by another 
point of merit of almost equal impoi tanoe, idz., a larger percentage 
of broad may be obtained than from any other of tlie flours 
included iu this review. 

That, for the heat of these Indian wheats (the fine soft white), 
on the day they were valued iu Mark»lano market, a price w'as 
offered as hi^h as that for American winters, New Zealand or 
English (see list of values iu synopsis) proves that tho great value 
of the ludion wheats is becoming recognised hero, a knowledge 
that will ere long extend to all our markets. The lots 
of Indian (Nos. 2, 3, and 4) wore lower in val«e to 41m extent 
of 4 m. to 5tf. per quarter, as might almost have been expected from 
the difference iu colour and otlier charactei’istics ; still, as these 
latter wheats become better known hero, this difference in price 
will be somewhat lessened. Their beany flavour is not a serious 
obstacle, as fair average dellverios, when well cleaned and properly 
dealt with, can be employed iu tho proportion of 25 per cent 
to 50 per cent along with home*growa or other wheats, such 
as Americans, possesMng a flqe sweet, zpilky, or uutty flavour. 
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Qlancvtg at all thf facts here elaOorateily U is eeident that thc^ 
wheats afford a larger margin of frrofft both to ^he miller ami hah 
than to any other. 

Wo venture to record a conviction wo have long held, stronglj 
omphaelned by the re«ult« of theso experimental workingB, of tht 
measurolosa importance of the groat roflouroos of the Iiuliav 
empire being developed to tho utmost in producing wheat f' 
this country. Farmers here are Hudiug that to live the 3 ' mns 
produce beef and mutton rather than grain, licneo tho greater iioo 
of reaouroefl of supply unde)- our own control. 

It is evident such a oon\dction is common to tlie members o' 
your Honourable Council, as testified by their imceasiug elforts in 
this direction. And we desire heartily to congratulate them upon 
the im^rtaut fruits arising from their labours. The character and 
general excellence of the Indian wheats are improving with the de- 
liveries of each successive season. Tho Indian wheats now 
specially iindor review wore delivered to us in excellent con 
uition (see details) with freedom from dirt (except lot No. .3), 
barley, gram, and other impurities, also with a freedom from 
weevil, rarely equalled by Indian wheats, except the primo parceh 
of tho past season, and there is no doubt an outlet in this country 
and the European ooutineut for unlimited quantities, at prices 
that sliall prove reraunerativo to all parties concornod, either fi 
their growth, transportation, or conversion into Hour and bread, 

Gakdkn. 

The Garden Committee’s reimrt was read ; they intimate that 
a new catalogue of plants is in course of preparation, which Avill b 
ready at an early date, when a copy will oe sent to each member. 

The usual Monthly Garden Heport was then read. 

8ince the last meeting good progress has been made in garden 
work. 

A groat deal of labour has Ixjen taken up in the levelling of the 
large lawnj however, advance has been made, and the work, wlitm 
completed, wdll be a permanent improvement, and will add great 
ly to the general appearance of tlio garden, and render it more 
attractive to visitors. 

Hoeing and breaking up tho ground throughout the orchard has 
been connneuced, a very nocoasary though troublesome piece <d 
w'ork, wdiich it will takj some time to do thoroughly, as it covens 
a considerable piece ot laud. 

In tl\o last garden /©port it was mentioned that a potting-shod 
was under construction ‘for work during the rains ; this has been 
completed and has lieeu of great use during the heavy rains 
wo have been experiencing in the month under j cview. 

A bamboo fence, some seven .feet high, to enclose MO* x 75', 
including the propagatiiig-shcd, is being made, and will he finished 
in the course or the month ; when the fence is coveivd with 
creepers and olosed witli a door, there wiU he a good ami socurt} 
place in which to keen the more waluable plants ; tin? want of 
which is now greatly felt. Tho material for this useful work is 
supplied entirely from the garden. 

The few Amber cane which germinated, are now in (lower, they 
were sown on the 29th of May, and have thus taken only about 
sixty days to mature, so this vniiety of .Sorghum is well named 
the Early Amber, It is proposed to try another crop of cane 
in the same land, a report of wdiich will he duly given. 

The instructions given by the Garden Conmiittee in leferonce. 
to collecting plants, near and around the phiiil. house, are bt ing 
carried out, and a road lias been commvncud which they pointed 
out as desirable, 

A portion of tho lane leading into the garden on the eaRteni 
side has been widencil and the cTearaiioes made round tho InuiHe 
formerly allotted to the ((p,rdener, now occupied by tin: Deputy 
Secretary, give that of the garden a more pleasing and 
ornamental appearance. 

I’ropagatiou is being carried on vigoruuNly, arnl the stock of 
plants has thus been largely increased. 'I'lie following are still 
available 

Mahogany, Coli'ec, Teak, Ceara Rubber, Taper Mulberry, 
Sago Palms, Poinciaua Kegias, Sissii, .Sivistonia hunuliM, and 
other Palme. I 

Flowers liaveon several occasions been supplied free of eliargc to 
many charitablo institutions on application. 

RioiiAKi) Br.F.c'HV'JDKN, Junior, 

Dt puiy i^iieretary. 


OFFICIAL PAPER. 


PRTCKLy-PEAll AS A SHELTEIl FOR TREE-SEEDS. 

I N accordance with the official momomiidum of Government, 
Collectors were called upon to report the result of any experi* 
ments, mode by them in tho direction, suggestoil by Mr. H. S. 
Thomas, of using prickly-pcar as a shelter for tree-seeds when 
sown broadcast amongst masses of it. 

Tho Collectors’ replies are now submitted to Government with 
the following remarks : — 

In Ananfeiporc, 8outh Canara, Ganjam, Kuniool, Malabar, 
Nll^ris, Tinuevolly, and Viza^apatam, there is happily no scope for 
•the experiment, os tho cactus IS either scarce or altogether un- 
known. 

In several districts where tree-seeds have been sown broadcast, 
siiffiolent time has not elapsed to allow any seedlings, which may 
have sprung np, to show^ themselves above the prickly-pear. Tills 
applies specially to Nellore, Coimbatore, Trichinopoly and Salem j 
ana probably to North Arcot, Kristiia and Chingleput, where 
experiments on a limited scale are reported to liav© failed It is to 
be regretted that (except in the case of Nellore) tho Collectors have 


not fiiniiMhed delinito information os to the areas dealt .witli,, or 
ns to Iho kind, quantity, and coat of the seed sown, and of the 
labour employed, as to gauge the results by outlay. 

In Beliary and 'J’anjore, no experiments jiad been made wlien 
the reports from those districts were subniittc<l, but the Ct)llt‘clors 
promise that experiments shall be in 3 tituto<l at an early date. 

In Cnddapnh, over I, J(K) plants ai*e said to have risen from Home 
tamarind, marj^tfsa ami juiubii {ICngfHia jitmhtdami) scimI sown by 
tho General Deputy Collec’or in six vfflages. Information is 
wanting as to the quantity and cost of the uiied, and as to tiie 
approxnnate area over which it Avas sci^ttcrod, and tho cost of 
scattering. 

In Madura, it is said tliafc there are no dense dumbs of prh kly 
pear, except in the Mdur Taluk. Some mnr^oaa seed was sown 
amongst it in this taluk without rcauU, I’artnmlais oJa to quantity 
and area arc wanting. 

The Collector of Godavari reports that in that lUatrict, pricLly- 
pear iacbldly found in and near vilhigi'-aitos, “ wdierc its presein v 
is a nuisance which on^ht to be got rid of.” But as it is not got 
rid of, it should be utilized till it is. It is believed that, apart 
from the trouble attondiiig its removal, tho villagers in some 
places are very lotJj to see it tlcstroyecl attributing tho saving of 
their lives to it in no small measure in famine, ua tho cactus bears 
edible pears in the severest du»nght. Tills was notably tho ease 
ill Coimbatore. 'The consumption of the fruit by human beings 
accounts for its prf)pngfttion eliidly in and around villago-sites. 
While, therefore, this esp'^riinenl nocd not luterlorc with Ihc 
removal of cactUH when it isdisired to remove it bn cultivathni, 
or becainso of the harbour u hieh it possibly gives to snakes ii» 
villages, ho long as it is loft standing, it slionld be utilized as a 
conservator of tress. In twelve villages soine casuarina, tamarind, 
mango, inargosa, palmyra, and dale seeds woo sown. 'J'be ciomo- 
riiia seed did not germinate., p<»ssibly from having boon eurried uil 
by ants, as lias been found the east* elsewhere. Why the pabnyr.i 
and date should have failed, is nr>t mentioned ; poasibly they Jiav 
not yet had time gonninntc, as these seeds Hi>ldoni show abjnv 
ground foi aliout a year, and suinetimeb lie inert l>nt alive in the 
grouml lor tuo or tliree yoais till there is a gotxl rainfall. A lew 
tamarind, mango, and inargosa seed gt*rminattjd, baton the wliolc 
the result ot the cx.j)ei'iment dues not 8«'cm to have been thouglit 
encoinaeing. 'L'lie. Boat d believe the, eliief thing wanting is time. 
They m»ticv, however, that “ twenty mango and twenty tamarind 
trees ” are spoken of as planted ” in one place. The plontnuj 
of grown tnwH is no pail of the experiment, and similar misuu 
dcrstandings lu other place.s may peihaps account lor tho want of a 
gteaU r pioporinm of success. 

In Nollore, the experimout lias Hcemingly been very thoroughly 
tried ami (Hwl.iinly on a large scale. In the Giidur Taluk, 1,18*1 
mcjifeurcrt of tiv<*-seed and J,fir>9 palmyra kernels were sown over 
527 aore.H of prickly pear. Sufiicieni time ha^l not elapsed to 
judge propel ly of re, .suits, but none of tho Bcod bad germinated at 
the time of tlic CkiUeotor's report. In the Atmakur I'afiik, 1,810 
measures of seeds were sown over 312 acres. A few saplings are 
reported to have boeu seen amongst the cactus; but a«s more than two 
year.'i b d elapsed since tiie sowing, the Colloetor believes tliat tlio 
)ulk ol tlie s(!(ul ilid not germinate, in the Kaiulukwr Taluk, 27 
icics VI ere sown in 1880 u ith a ** very large " quantity of seed, 
iiid aftiT two veatF, eighty sajdings was tho apparent result. In 
lie Kaiiigiri Taluk, 1,080 nieA&arcs of seed and 1,000 palmyra 
keinols w'ere sown ov'cr 120 acres in twenty villagrs. From tins 
>eed, 890 seedings of sorts und Jti palmyiaa have gi riuinatovl. 
This is the gieutesl siiceess that tho Collector cun chronicle, and lie 
-voasidoi.s that as a puu'tical measure to be, taken into oousidcra- 
.ion in the opeiatioiiH ol the Jungle Conservancy Department, the 
‘xporiment stands comleiniiCMl.’' 

in 'IViehiuopoly, some margosa and tamarind seed was sown 
noadcast in more than .seventy villages, and as the result of this 
lowing, Mfil tamarind and 1,S80 margosa Bcedlings are said to Jiave 
already sprung up. I'he Collector think.s tho e.xpcriment a sncccss ; 
but it Would have been moi’t aatiMf.u;tory if tin* value ol the .seed 
uul laboi- expended had been stated, so that letunis might be 
compared with the cost. 

lu .South Arcot, the plan advocated by Mr. Thomas .stated to 
avo been praetincd ever since 187-1 by the Deputy Conservator, 
\lr. Wooldridge, vvno, while adding certain interesting dilferenceH 
if opiniou touuded on expv'iieuce and printed in G.O., 14th August 
879, No. 1702, and Board’s Pi oooedings, dated 20th April 1SS2, 
N'o. 11 :15, says “ there can bo no doubt of the roBulta of the 
jyatom,” and gives as results 0,257 soodlinga above one foot in 
girth and 81 ,4*22 less than one foot in girth, romarkitig ui one place, 

“ stdf-grown now like a tope.” IIo also utilizes dense beds of 
Ivvarf wild ilate in tho same way. Mr. Wooldridge adils that in 
li.M oxpori«uco the increased sliadc and moisture from the growing 
rcos has be«in found to destroy tlie cactus in time -a view hold 
Jbo by Mr. Steavensoa ; au<l as it is orditmrily found that in thick- 
y-grow'u wood, grass is exterminated, it may well be tliat in 
ourso of time, the same result will follow in cactus. That the 
actus does not suffer under single trees under which it still gets 
.11 but the midday sun, is no evtdonoo that a plant which lives so 
jiucli on sou and air will not die out when thoroughly slmt in by a 
luck tope, such as Mr. Woodridge has raised in it. it will pro- 
>ably then be found to live only as a fringe. 


Tho Collectors (Vizagnpatam excepted) hav'c not dwelt on tho 
.ueation of enq-doying prickly-pear to piotect avenue seedlings, 
ii Vizagapatam, the Local Fund Board declinod to sanction the 
xperiinent on any of their roads, on the ground tliat it 
iptead the growth of a pornicious peat. 1 i obably this would be 
Tie view generally taken, and it may ho remarked that, while tho 
dea finds place among the papeis oroulatod, it was noithei Mi. 
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ifc ^ihouM bo utilizod in place of looked ou aa an unmitiga^r 
oviJ. 

•Soino roporttt are moagre, and Mr. Maolcanc'a particalarly ao. 
11c will uow report what tooH»iiircH he lia» taktm for broaacoa' 
sowing fteed ill oactus, and tho time of fiomng. 

Looking to th« markedly wueoewfal roanlts obtaiuod by th< 
Deputy Oonworvator, Mr. Wooldridge, whose reports are worthy o! 
|>erueai» the Board are disposed to tliiuk: that the want of guoce» 
II otiier parts may be attributable iu very great measure to wan 
of time for the appearance of tlie sailings above the oaotua when 
it is 5 or b feet high, and perJiaps also iu a less degree to ilbselee 
lion of tlie time for sowing, so that Uie seedliugH did not get tin 
whole rainfall, or to season, and in some places, eeomlngly, to mis 
iimierstnuding. Cousldoring that the experiment Is not expouaivo, 
lilt* Board would wish to see it renewed. 


SELECTIONS. 


TITE POONA PvAY’AT’S BANK. 


TaT'KII bt SiH William Wedderdukn, Bart. 

I PROPOSK to-day to lay before you a atatement of wliat has 
been done up to date towards establishing Agricultuml Banks 
iu India ; and my object in doing ao is to ask for your help in 
olitaining for the undertaking the support of the English public. 
We may safely assume that all who come to n meeting of this 
Association aro well-wishers of India. And on the present occa* 
nion 1 am the more encouraged to count upon your active sympathy, 
bccuuso of my past experience when disca8siii<^' this (tuestion of 
Agricultural Banket. As regards no other proposal liave X found 
so general an unanimity among people of various shades of opinion. 
All agree that the financial position of the Indian rayat is not 
what it ought to bo, and might bo ; and all agree that arrauge- 
nioutb are urgently retiuired for supplying him, ou reasonable terms, 
with the capital without which cultivation cannot be carried on. 

I shall therefore, without further preface, proceed to consider 
the question in its business aspects, sotting forth the facts of the 
case and the couside rations which will, I think, satisfy the investing 
^luhlic that the undertaking rests upon a good commercial basis. 
Though laud banks have prospered iu other countries they are new . 
to India. We have therefore felt, in approaching the pre.seut | 
undertaking, tliat the first thing to be done is to aoipnre a certain 
amount of local and special experience by observing the actual 
working of sucli an institution in India. And this it is proposed 
to do by starting an experimental bank, under good local manage- 
ment, upon a limited scale and within a limited area. For various 
reasons the Voona District has been selected for the experlmout ; and 
the system followed will be that which has boon found most success- 
ful in practice elsewhere, modifications being gradually introduced 
as experience may suggest, Wiien tnestworthy facts and figures 
have thus been collected, wo shall know what rocks and shoals are 
most to be avoided, and we shall be in u position to decide in 
what direction, if any, a business of this kind can be safely and 
profitably extended. 

In order to make the situation clear I wdll dc^l with the sub- 
ject ill the following order ; — (1) I will give a brief sketch of the 
Dekkhan raj^ut’s position, withspecinl reference to his dependence 
on the moneylender, and his financial difficulties in cousequeneo 
of tlie exorbitant rate of interest lie now pays. Next (*2) wo may 
notice \yliat has been done in other couutnos, Uermauy, Italy, 
Australia, Egypt, iu the matter of Agricultural Banks. 1 will 
then (3) show how it is proposed to apply a similar system iu the 
case of the Poona experiment. And in conclusion a tew observa- 
tions may bo added as to the advantages and disadvantages of 
India as a field for onterpriao of tlie present kind. In dealing 
with these several topics I will be as brief as possible, being an- 
xioua to leave ample time for discussion, and for the criticisms and 
suggestions with which I trust we maybe favoured. 

(1) !/7<^ myaPif tits not. t/n the nUHnof- lender , — In order pro- 

perly to realize the important functions which capital has toper- 
form in the rural economy of ludia, it is necesaary to have a clear 
view' of the peculiar position of the cultivator. In the Dekkhan 
the arrangement ia a sort of [jartnership butwuou the rayat, wlio 
in a peasant proprietor, on the one part ; and the village suukar, 
who is the local capitalist, ou the other. The rayat owns the 
lantl and the cattle, and supplies the labour by hiinself and his 
family. On the other hand tlie sauUar maintaius tho whole party 
until tho harvest becomes available, and priM'hle.M cash to pay tho 
(fovemment ussessiuout and for iucidentul expenses, as when a 
bullock dies or whoa a marriage ims t<^ bo celebrated. Ho also 
generally supplies tho seed corn. The crop thus obtained is 
shared between them ; and this arrangement is a fair one, seeing 
that any profit that inay accrue is the result of the rayat's labour 
and the saukur’s capital. To use the words of Lord Craubrook, 
the existence of the piouey-londor in the village polity is as essen- 
tial as tlmt of the ploughman. Now this customary dependemit* j 
of the rayat upon tho viilag<i saukur must be conefcantly botuc in ! 
mind when dealing With any question of tho present kimV For the 
connection is not a temporary or exceptional one produced by acci- 
dental causes, but is permanent and necessary, the oo-opination of 
the money lender being to tho rayat one of cho coaditiuus of his 
existence.. And this fact was Strongly insisted on by the speakers 
in the great debate at Simla in on the Dekkhuu Agriciuturists’ 
ilsliof Act : Sir John Straohey pointing out that ** money-lenders 
aro obviously as neoesaary to tho Indian a|priculturist as the seed 
which he sow's, or as the rain which falls from heaven water 
his fields,'' There Isi iu fhot^ ao doubt thut the rayut needs the 


saukar’s help. Bat it is always p^sible tlmt this help may be 
pun^hased too dear ; that in the division of tho paidinership profit, 
capital may got too much and labour nothing at all. And this will 
be the case if the rayat pays a higher rate of interest than tho 
profits of onltivation warrant. Now in the Dekkhan Die ordipary 
monthly rates of interest are 1, 2, and 3 per oent> aooordlng to the 
credit of the borrower ; that is, tho rayat with |^od orodit can got 
mouoy at 12 per oeut annum ; tho man of middling condition 
pays 24 per cent ; while 30 per cent, and even more, is demanded 
irom the man who neods money badly. For the average borrower 
wo may take 24 per cent as the rate. And it is quite evident 
that no system of agricultui'o can poy if burdened with such a 
charge upon the capitfd employed. What W’^ould an EuglHsii farmer 
say to such a drain upon hhi resouroos ? In order to meet punc- 
tually a charge of 24 per cent, tho profits of a businees must bo 
not only abundant but also regular. And tho profits of cultiva- 
tion cannot bo regular when they depend upon the Dekklian rain- 
fall, whieh is proverbially uncertain. As yet irrigation has been 
but little oxtouded ; and as regards nnirrigated land we are told (in 
autJiority that the cultivator “ hardly gets a full crop once in . 
throe years.’* The return cauuot therefore be regular. Again, 
com pound interest mountH up if, owing to bad seasons, payments 
fall into arrears. And finally, when the debtor gets into seHous 
diUhMilty he is sued in the civil court wlilcli, as w'o all know, is an 
oxpen.iive proc is i. For a claim of Hs. 100 court foes of sorts amount 
to about lU. -i.’). aud tlierc aro besides heavy iuoldoutal costa, all of 
which ulbiinatoly fall upon the debtor. Under those circumstances 
we cannot wonder that one peasant after another becomes em- 
barrassed, anti that having once stumbled he finds it hard to get 
upon his feet again. Lideed the wonder 1% how the rayat can 
maintain himself at all. And that he does so shows how bravely 
he carries ou the struggle, and how deeply ho is rooted in the soil. 
May we not hope great things from Iiim if he were less heavily 
weighted, if, for e.xample, ho could get his capital at 9 per cent, 
instead of at 24 per cent, with ousts and compouud interest in 
addition? And indeed whon wu couio to ask the question. 
Why should the Indian peasant bo thus loft unaided to carry on 
so heart-brouking a struggle, there is no good answer to be given. 
In former times when each Indian village was an isolated com- 
munity, whon all the villagers had to draw their loans from the 
sloudor store of one local louder, it might be roasonable that they 
should pay 24 per cent. But it is no longer reasonable now, when 
jommuuicationa have been opened up, and when tho Indian land- 
loldor can have access to the accumulated cv'^pital which in Eui'opo 
is anxiously seeking channels for safe and profitable investment. 

It is as though on tho one hand we iiad a rich but thirsty soil ; on 
the other hand vast stores of fertilizing water. Wlutt we need is 
a channel of communication in order to benefit ait parties. The 
problem is a simple one. All tliat is w^anted is a little outerprii' 
and a little organization. *' 

(2) AgrlcnUnral in other countri^’x, — Now, when we propose 

to establisl) an organization wo naturally look to see what has been 
done elsewhere under similar circumstances. Aud fortunntoly we 
•lavc examples before us in Europe of popular laud banks which 
lavc been in operation for many years, and are still spreading witli 
he greatest benefit to all conoerned. Laud banks, under tho name 
tf mortgage debenture associations, were first foundeil in Prussia 
)y Fiederic the Great, and they have attained special development 
among the peasant proprietors in tho Rhine provicos and iu Italy. 
The details of the systom aud uu account of the land creilit institu- 
iou.s throughout the continent will be found in a valuable blue book 
)ubUshod iu 1870, and entitled “ Reports from her Majesty’s 
ICepresontativos rospeeting the tenure of laud in the several 
:ounlrios of Europe.” Success appears to have invariably 
.tteudod these financial undertakings. ^ Even in Turkey the 
ysteni seems to have worked well iu spite of the ruined condition 
»f the peasantry. Mr, Consul Bluut, spoakiug of a land bank iu 
he vilaet of Adriauople, reports that the agrioultural interests of 
ho country derive groat advantages from this institution : the 
iistoin, so prevalent among tho small farmow, of borrowing 
louoy at exorbitant rates of interest in anticipation of their 
rops which ultimately placed them at tho mercy of a host of 
jelontless usurers, is fast giving way before the facilities offered 
by this institution, which ouablos tho peasant proprietor to 
borrow advances at 12 per cent per annum on very moderate 
Bccurity. The Trustees of these ‘ National Borrowing Funds’ 
propose lowering the rate of interest to 8 per cent next year. 

It is an undisputed fact that these funds have very much con- 
tributed to pla<8e the peasant farmers In some districts on a 
solvent footing ; many of tlietti have not only paid otl their 
old debts, but have also improved tlielr properties.” I’heso 
arc the results we should gla<Uy see produced in India 
by a similar Hvstein ; and, as a nation, wo aro surely in honour 
bound not to be behind tho Turk in a matter of this kind. I 
now hold in my liaud copy of a paper, “ De I’organization du 
credit agricole,” recently road by the eminent ooouomist, ^ M. do 
Laveloye, before the Belgian Agricultural Congress. In this paper 
ho brings up to date tho facts and figures i*olatlng to laud banks, 
aud Bpeoially commends the “Raiffeisen Agricultntal Loan Unions” 
of Germany, oo- operative associations of peasant proprietors which 
H unotimea comprise whole villages and disecicts. Next to 
Germany comes Italy in the development of these popular land 
banks. In 1889 they were 133 in number, the subscrllm capital 
being about 42^ railUons of francs. Their loans had then 
reached 122 millions, and they liad 100 miUions of deposits. IfSf 
tho Australian Colonies the system of mortgage banks seems 
to have specially prospered, yielding dividenos of from 15 to 25 
per cent to tho sharohoiaora. Tho experience iu Egypt is 
also enoouraglug, especially as regards India. Fur there two 
companies, one English and one kVenob, have been working 
with considerable suooess ; and tho position of tho Egyptian 
cultivator boars a close analogy to that of tlic Indian rayiUi* As 
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regards the method of doing busiuoss, it will oi course be 
understood that all these institutions carry on their loan opera- 
tions with borrowed money. The secret indeed of their financial 
success depends upon keeping down the amount of their own 
paid-up capital upon which a dividend has to be earned, while 
makbg their loans to landholders out of capital borrowed 
from the general public at low rates of interest. In this w'ay 
a small margin of profit on each transaction will, upon a 
large business, yield a handsome dividend to the sharehobh^rs, 
The methods by which the required capital la obtained by liaiiks 
and credit oompaniM are various. A largo amount is obtained in the 
form of deposits, cither at call or for fixed periods. But a still 
more convenient mode of raising capital is by the issue of mort- 
gage dcUtnturcs, a system originally borrowed from the Prussian 
institutions already referred to and in England regulated by the 
Mortgage Debenture Acts of 1805 and 1870. As some present 
may be not familiar with the process, I will briefly explain 
how the system Is worked. Let Us suppose that A, a landholder, 
wishes to Wrow £1,000. He goes to the Credit Company and exe- 
cutes a mortgage on his estate, and the company advances him the 
£1,000 on being satisfied that his title is ^1, and that the vaino of 
the land exceeds at least by one- third the amount advanced. 
Similarly, B and C execute mortgages for the sums they require, 
say £2,000 each. The law now allows the company to 
deposit these mortgages with the Registrar of tho (Government 
Ofiioos of Land Registry, aud to issue mortgage debentures, say 
100 of £50 each, to an amount not exceeding the sum total, lu 
this ease £5,000, of the mortgages of A, B, and C ; each of these 
£50 debentures being charged not only ou the aggregate estates 
of A, B, and C, but also upon the whole property of the company, 
including the reserve fund and unpaid snbscrioed capital. The 
debentures arc issued for fixed periods, and arc transferable by 
endorsement; they carry interest, payable half-yearly, by 
coupons, and summary powers are secured to tho holder for the 
immediate recovery of all arrears of principal or interest. Such 
mortgage debentures, being a very oouveuieut form of investment, 
are readily taken up by insurance oumpauios, by trustees, aud 
by private investors ; and, being secured upon the whole propei*ty 
of the company, they are placed on tho market at a rate of 
interest below that which is demandod from the private borrower, 
Tho company thus c upies tlie position of a credit institution 
between the landholder . who wishes to improve his estate, aud 
the general public wlio wisli a safe investment without the 
trouble of Inquiriug iufi) titles. And the profit for those good 
officers consists of tho Jifforouco in tlic rates of iuterest ; A, B, 
and C borrowing, say, at 5 per ooui, while M and N, the 
investors, aio willing to lend to the company, say, at 4 per cent. 
To illustrate the process still further we may take the figures 
of an institution of this class, the Laud Securities’ Company 
(Limited), incorporated iu Loudon eighteen or twenty years ago. 
The subscribed capital is £1,000,000, of which only £100,000 
are paid up. From tho returns made in conformity with the Act, 
it appears that up to March 1881, the amount advanced was 
about two and half millions stcrliug. Tho whole of this sum, 
except about £10,000, had been liorrowed by tho company ou 
mortgage debentures. If thoroforo we suppose that the com- 
pany took a profit of I per cent on those transactions, borrowing, 
lor example, at 4 and leudiug at 5 per cent, these figures would 
represent a gross profit for the sharoholders of C25,000 per 
annum, e(|ual to 25 per cent upou the paid-up capital of 
£ 100 , 000 . 

,(3) The. history of th Poona experiment,— for nearly half-a- 
century tho relations of tho rayat to the saukar have cxorciMcd 
tho mind of tho Bombay Goformnont. It was seen ou the one 
hand that the rayat (^Id not exist without the money-loader, 
aud on tho other hand, that by constant borrowing he was 
falling into hopeless debt. The problem was how to supply him 
with capital without the loan bocoiniug the cause of his 
ruin. As long as tho private lender is left uncontrolled, 
he evidently goes on lending as long as it is profitable to 
iiimself, regardioss of the consoquencus to his debtor. It became 
therefore Uie idea of the rayat’s friends to orgauir.e a financial 
institution which should deal on some recognized principles com- 
patible with tho rayat’s well-being, instead of leaviiw him to the 
tender mercies of hungry aud competing creditors. The rayat is 
in India the goose which lays the golden eggs ; a good and patient 
bird which will lay enough for all if properly caved foi. Tho 
object Is not to let him bo torn to pieces in a struggle for his fiesh 
and his feathers. In 1860 a ^iroposul was brought forward by 
Mr. Jacomb, of the Bombay Civil Service, to establish agricultural 
banks in tho Dckkhan, and upon the correspondenco the following 
resolution was recorded in its favour by the Qovormnent of Lord 
Elphinstoue In all countries where landed property is mueh 
aub-divided, tho majority of the peasant proprietors are ovor- 
whelmod ^vith debt, and it is notorious that in India tho ryots 
arc cheated and oppressed by the money-lenders, His Lordship 
in Council therefore cannot but think that any loan bank which 
advances money to the ryots upon fair principles and at a 
reasonable rate of interest shouhl be encouraged, tending to 
keep down undue exaotious, aud os furnishing an industrious 
ryot with means to dig a well, or otherwise improve nu land.” 
Noliing practical however was then done. And tho silent struggle 
between the rayat aud the saukar did not receive special notice 
until tho subject was forced upon the public attention by the 
^ious amiudau disturbances of 1875, when tho chronic antagonism 
of the classes broke Into open hostility. Tho Dokkluin Riots’ 
Commission was then appointed. And in 1879 their report result- 
ed hi the legislation known as Mr. Hope’s Act ; tho chief feature 
of which was to ** disarm ” tho creditor, by taking from liim the 
power of recovering debt by impnsouing his debtor aud stlling his 
tand in execution. Now, though tlieso provisions at once put a 
stop to tho levoritloi of creditors, it cannot be said that they do 


anything directly towards supplying ohoan capital to the rayat. 
On the contrary, by damaging nls credit with thcj capitalist, tin y 
toad directly to increase tho difficulty of getting loans on favour- 
able terms, Indii’cotly, however, tlie Act has no doubt done 
something tow'ards a solution of the problem, by driving the 
native capitalists to devise some moans by which their biiaiueaa 
may be carried on under the altered oouditions : by imUioing them 
to join tho movement for tho CRtablishmont of u central institution 
to bo carriod ou upou sound principles and under first-clftss 
management. In this idea they wove oncoflraged by thona who 
took an intorost iu tho scheme ou public grounds. And accord- 
ingly in March, 1881, a rough project for on agricultural bank was 
drawn up under tho auspices of some leading capitalists in 
Bombay ; and tlio Hon. Mr, Mandlik undertooK to introduce in 
tho Loil Council a Bill for its duo incorporation, supposing that 
Government agreed to tlio concessions which were considered 
necessary for the success of the scheme. Among tho concessions 
asked for, two of the most important relate to the scttlemcut of 
tho rayat’s old debts, and to the method by which tho advances ot 
the bank arc to be recovered. It is evident that tho bank cannot 
safely doal with a man opprcsswl by an incubus of paper debt, 
even tlic amount of which is not known, and against n^hoiii 
creditors iiold bonds and uuoxuoutcd decrees. To make frosh 
advances under such circumstances would be to put materials into 
a quicksand. Aud a sottlomcnt of the old debts is absuluttdy 
necessary before we can have a firm t'onudatiou upon which a soU<l 
business can bo built up. 5>uoh a settloment might perhaps bo 
effected privately by gradually buying up the (Icbts, but this 
would bo a difficult and tedious matter, and besides claims might 
be held back. Accordingly it was roprnsontod to Govoruinont 
that this Bottlomcnt woiud best bo effected by means of a com- 
mission acting under legislative authority. And It was also 
pointed out that such a linuidatiuti formed part of the original 
scheme of the Hon. Mr. itopc for tho rtdief of the distressed 
districts. I am glad to say that tho Government of India have 
responded in the most liberal spirit to these rcprosimtatiouH ; 
agreeing to carry out a voluntary liquMatiou by way of experi 
inont iu ono division of a Dekkhan district In the way proposed. 
They have also agreed to advance the cash necessary to compro- 
miso the claims, the amount to be nol looted from tho rayats in 
moderate histalmeuts over a term of years. A similar liberal 
spirit lias lieon shown as regards the collection of the bank s 
future advances. It is in the interest of all p.irtios, tho rayat, 
thc^ bank, and tho Government, that the process of recovering 
agricultural advancoR should be effective, cheap, and expeditious. 
Hitherto in case of default they have been collected through the 
Civil Courts, But experience shows that tliis method involves the- 
maximum of friction with the minimum of result. Government 
have therefore agreed that the bunk’s advances should be ti’eatc<l 
as advances made tinder the Land ImprovomenbH Act, and re- 
covered when necessary through the revcuiic otUcerR ot the district 
and village, instead of by the machinery of the courts and bailiffs. 
This is tlu* system followed in Germany whi;rc the liauk’s 
advances arc recovered witli the land tax. .And it seein.s a 
reasonable one, as tho bank will in fact bo carrying 
out, through private enterprise, a duty which those Acts sock 
to perform by departmental agency at the expense of tlic Htutc. 
Tho policy of Goronimont on these important questions w.as 
uimounoed in November last by tlie Uou, Major Ikiriiig in 
his speech on the Bill to amend the Land Improvements Act. Ho 
ou that occasion explained that Govonimenl wished an far as pos- 
sible to improve the system under which agrlimltural a<lvunccs 
from the 'JVeasury were made aud roiiovcrod under the Act, but 
that they honed much more from the oncouragcmeiit of private 
entorpriae. Ho then specially voforred to Agriciutunil Banks, and 
stated the concessions above sot forth. This very cncmi raging 
aimounccment naturally gave great heart to those interosted in 
the scheme. Meetings were hcM at Foona, and a ooimnittee 
formed ; and on the 23rd of November last an Influential deputa- 
tion of leading capitalists waited ou H. K. Hir dames Forgusson at 
Governmont Houbc, and sot forth in some detail tlic arrangcniouls 
which according to their experience would bo tho best in order to 
establish an experimental bank iu the Booua District. Tliey pro- 
posed that the exporimmt should be tried in the Purandar lalnka 
or Bub-divisioii, aud that tho capital of the oomp.any should lio 
Rs, 10,00,000 In shares of Rs. 500 each. Iu reply to this address-, 
It. E. c?q)res8od his sympathy with tho movomeut, and moutioued 
that he had personal experience of similar institutions lu tho 
Australian Colonies, which had been very successful. He 
referred specially to one in Now Zealand w'hoso working 
capital was three millions sterling, which harl paid a dividend 
of 15 per cent for many years, and had accumulated 
a roKcrvo fund of .£300,000. Subsequently to this interview, 
a formal desfiafcoh, d.itod Docombor last, was received by tho 
Bombay Crovermont from tho Govenimjut of India, and in this 
arc sot forth in full tho views indicated iu the speech of the Hon, 
Major Baring, A copy of this despatch was supplied to the Poona 
Committee, and upon this they have given a farther detailed state - 
mout, These Important documents arc too lengthy for mo to 
attempt to summarize thorn within the limits of tho present paper. 
But i have had them printed in a c<niveidcut form, and shall bo 
happy to supply conics to those interested iu the undertaking, 

\Ve have now dealt with the three points indicated at the com- 
meucemeat of this paper-“(l) the layat’s dcpeiidouce on tiio 
moneylender ; (2) Agricultaval Banks iu Europe aud elsewhere ; 
(3) tho history of tho Poona experimont. And there only remains 
to make a few remarks as to tno general prospects of tho schemo. 

1 will therefore conclude by noting what appear to^ bo the special 
advantages of India as a field for such an entorpriso, I will also 
candidly ufiniit the special dillicullies ; pointing owt how it is pro- 
pwwd tbafthese should be met. Among the leading advanfagi‘s in 
India 1 would mention (a) tbo largo margin of profit from cultivation 
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wh<^n capUal pravides Irrigation and manure ; (ft) themeritaof tUo 
luyat as an IionoBt debtor ; (e) the oxiMteuco of a skilled agency 
for money-leading : and (<f) tho favourable attitude of Govorameut. 
(»t) Ah regards the posaible prodtM of Itnliau agriculture an Jer 
favourable oircumstancoH, I only wish all prosont could witness the 
almost magical transformation odeoted round tho city of Poona by 
moauH of water and manure. Ten yaara ago this land produced 
only a ragged crop <»f millet, worth perhaps Ea. 5 or 10 an acre, 
aiKi dopendont for its existence ou the i>erfodlcal rains. Now tho 
8Jime land is oovorevl with a tnagnifioent crop of aiigar-cane, and 
when I left Poona the other day it was being sold as it stood on 
the ground for about Rs. 500 an acre. This is simply the result of 
capital, tho landowners In the immediate vicinity of Poona being 
men of some moans who could affortl to take water from Fife Tanlc 
and “poudrette from the Municipality. No doubt the price 
1 have mentioned was exceptionally high, the cane being retailed 
in tho city by way of a swootmeat. Such a price could not of 
oourse be maintained if sugar cultivation was largely extended in 
the locality. But I mention the example as coming under my por- 
Hoiml observation. Also under ordinary ciroumstancoa tho net 
profits of augar-cano are estimated at from .€10 to £20 an aero, the 
cost of cultivation befog about Kn, 100 per acre, while the crop 
docs not sell for less than Ks. 200 or 300. Nor is sugar-cano the 
only profitable garden produce. In the neighborhood of Poona we 
find uxtousivo spice plantations and vineyards with orchards of 
inan^mcs, plantains, and oianges. The rayat is also becoming a 
coiiHJdorabfo gi’ower of potatoes, carrots, and so forth. Indeed, 
tlirougliout India we find that with capital at his back the rayat 
can produce any crop for which there i« n foreign demand — cotton, 
wheat, spices, tobacco, jute, oilseeds. For it la tho characteristic 
of India, with her rich soil, varied climate, and skilful ** petite 
culture,” that she cau produce of the beat quality whatever is do- 
inandod by foreign trade. AVhethor it be opium or iudi^o ; ri«'e 
or tea ; coflfee, cotton, or tobacco ; if slie boa only time India will 
always place hoc products in tho first rank among the market.'? of 
the world. My proposition therefore is, tliat iti no otiior country 
does capital employed upon land givt; so rich and so certain a re- 
turn ; and that tho differonoo in value between “dry crop” and 
garden,” between a precarious crop of millet and an ahsurod crop 
of HUgar-cane, provides au ample margin upon which the c.ipitaliHt 
cau roly for tiie safety of his advances, (ft) next coun*. to the 
merits of tho rayat as an honest debtor, lie is in fact a model pay- 
master ; being ullod with a religious desire to pay hia debts, not 
only those inourrod by himself, but also those incurred by Uls father 
and oven remoter ancestors. O'o leave ancestral debts uupald is in 
his eyes a shameful thing ; it is as though he refused to his father 
due funeral rites. This strong religious sentiment (may it never 
grow leas !) is indeed tho sheet-anchor of the rayat’s credit. More- 
over, ho is by no means wanting in shrewdness, and he fools that 
for temporal as well as spiritual purposes it would bo fatal to re- 
pudiate hia debts ; for who would then be found to trust him ? 
Hence his steady refusal to avail himself of any Insolvency law. 
For example, In the Ahmednagar Distiict, with a rural population 
of nearly three-quarters of a million, not one rayat, out of the 
thousands hopelessly involved, avus found willing to accept freedom 
under tho special insolvency claiiSHS of the Dekkhan Agriculturists’ 
Keliof Act. Two or three were indeed declare<l iiisol vents by tho 
Courts, hut this Supposed benefit was conferred ou them In spite of 
tlieir protestations and even tears. I have myself often seen 
iiiHtauces of the same feolintf, 1 was especially struck on one occa- 
sion when a number of leading rnynts, some three or four hundred, 
had come together to meet me at 8angamuer, a local centre of 
iniporbanco in the Ahmednagar District. J asked them how they 
liked the operation of the Dekkhan Agriculturists’ Helief Act, which 
had then given a sudden check to all process for the recovery of 
debt. The answer of the principal raiyat who acted as their spoko.s- 
man was given in two words (Mahratta) : “ Silkh jluUa” — “ wc 

are in comfort.” He wont on to expluii that now their creditors 
could not harass them with decrees and executions ; so they paid 
the Government aaaessaiout out of the crop, ami ate the rest them- 
selves. Ho than again repeated tho Avorda, “ Siikh ihMa.” This 
seemed to me a very dangerous state of things, looking to the 
precarious position of the Dekkhan peasant when unsupported by 
the money-lender ; so I said, ** I am ^lad to hear that you arc in 
comfort. But how about the aaukar s rupees which you have 
had / Is It tho part of honest men to live in comfort when their 
debts arc uupivid ? ” To this there was an immediate and nn- 
aniinouB answer In the negative, not only from the spokesman but 
from all those present. Many of them stood up, saying “ No. ! 
No 1 It is not honest. We wish to pay our debts. But avo have 
boon oppressed by our creditors, and we do not know how much 
AA’o really owe them.” They then went on to ask that Govern- 
ment should make inquiry and ascertain the true amount of tho 
debts, and whatever that was they would pay it. On tliis point 
they Avorc quite vchojnenfc, saying ; Allow us and our children 
diy bread to eat and a cloth to AA’oar, and give everything else to 
uur creditors until our debts are paid.” At tor wards they handed 
me a written proposal to the same effect, wliicli 1 Sent on to Gov- 
ernment. I think gentlemen present who have experience of the 
Indian peasantry will boar me out in saying that a feeling of this 
kind is very universal, and that the rayat is an honost debtor who 
is AVilling to pay if Im hus tho moans, (c) And if on the one 
hand the rayat, on account of his hereditary instincts, ha satis- 
factory dsbtoi^, so on the other haml in tho hereditary trading 
class of India, wo find ready an mirlA^allod agency for the 
distribution and collection of loans. At present the actual 
money-lending business of the 3>ckkhan is !n tho hands of 
native saukars, chiefiy Marwadis. Tiioso local capitalists 
thoroughly understand their business ; In each village they can 
tell you to a nicety tho means and character of the Individual 
rayats ; and they ore very shrewd, patient, and econojuical in 
their management. In starting an Agrioulcural Bank it would 


^ he fatal to take up a position of antagonism to this caj^blo 
J and influontlal clas.s. If it is to bo a commercial success 
must secure their co-operation : bringing them in os shareholders, 
depositors, agents, ana brokers ; aud making it advantageous 
for them to join heartily in the scheme, and to brinj: to 
hank a portion of their business connection and good-will. The 
olqcut is not to subvert or set aside the existing machinery for the 
distribution of agricultural capital, but to organise and regulate 
it. Au»l 1 am glad to say that os regards tho Dokkhau Districts, 
Ave have every roasou to bo satisfied with the friendly inoliiiation 
of tiio local capitalists. Indoed, as already shown, they have actual- 
ly taken the initiative, under tho guidance of a few native gentle- 
men of special IntolUgenoe and public spirit. At first they were 
naturally inclined to doubt the otfoot which a large new money- 
loading institution would have on their interests. But they are 
oloar-hoadod practical men, and soon came to see that it was for 
their adA’^antago to have a share in a bank which would enjoy 
special privileges from Government, They also believe tliat a 
stimulus will thus be given to tho prosperity of tho distriot and 
to the general trade which is mostly in their hands. I liave al- 
ready 3 escribed the active stops taken by the Poona Committee, 
and 1 uuderataud that about one-haif the total capital required 
has already been offered from tho four Dekkbau Districts. ^ On the 
subject of the facilities for local control and management it is fur- 
ther of importance to note that the bauk may roly for efficient 
help upon the class of Government pensioners, public servants who 
have retired after a long term of approved service in the revenue, 
judicial, aud other departments. These men are in every way fitted 
to serve on local boards, from tlielr high charaoter, from the leisure 
at their command, and from their experience and knowledge of 
business. (//) The last point noted is, tho favourable attitude of 
GoA’ernniGut. It is an old saying that the Eugllsh capitalist in- 
vests his money in every other country of the world in preference 
to India ; and no doubt the distrust of Indian ventures dates from 
the old times of .Tolm Company, when he did not make private 
ontorprise Avclconio if it appeared in the persons of “ interlopers” 
and “ adA'^onturors.” Happily this state of things luia long ceased 
to exist. Yet there still scorns to survive in financial circles a 
oortain fear of otlicial jealousy. Thus a couple of years ago a gentle- 
man of large financial exporieiice, aud himself a Director of the 
“ Credit Fonciijr Kgyptien,” wrote to mo as follows regarding 
the present project : “ My impre^vsiou is, from Avhat you an<l 
others haA'o told me, that India has all the conditions requisite 
for tho success of a laud bank, provitled aly;ay« it can rely on 
tlie support or, at any rate, the ‘ l>cuevolout neutrality’ of the 
GoA'^ernmont. ” Since this was written the Governincut of India 
have declared their policy on tlio question. And wo knOAV that 
they are ))rcpared to go much further than more “ benevolent 
nontrality.” Recognizing tho true interests of the State as tho 
genera! landlord, they offer to urdortakings of this kind an active 
support, administrative, financial, and legislative. And when avo 
romember how all-pervading is tho iutluenoe of Governmont in 
India, we realize liow important is tho change in the situation 
Avhen this iutluenoe, formerly adverse, is now thrown iiito tho 
scale in our favour. 

When Ave look upon tho other .side of the picture, and consider 
what arc the special disadvantages attaching to sucli an enborpriso 
in India, 1 do not myself see that, from a banking point of view, 
tliorcis any realoiul serious difficulty except that arising from tlio 
poverty of the individual rayat and the Avaut of solidity in the 
security he is able to offer. He is indeed the al>8olnte proprietor 
of his holding, subject to tho payment of the Govermneut assess- 
ment jand if this Government demand were either fixed or limit* - 
ed in a definite way, the security would-be good ; but this is not 
case, the demand being liable after every 3(^ years to au onhanco- 
meiit which may swdlow up the margin of profit upon which the 
mortgagee depends. ’J’lie the.ory uo doubt is that tho enhanuu- 
ment will not touch improvements made by the holder, aud those 
Avlio support tho existing laud system that in practice tho demand 
is not increased except on fair and sutficiout grounds. But I feel 
bound to admit that this view of the case is not accepted either 
hy the rayat himself, or by those would otherwise bo willing to 
invest their savings in land. I make this admission Avith regret, 

08 being tho weak point in tho scheme I advocated ; but It cannot 
be denied that the banker must look with distrust ou a securit y 
the solidity of which doponds upon the discretion of the fiscM 
authorities. Througliout the Dekkhan tho original 30 years’ leas- 
es have Avithiu the last few years been tailing in, according to the 
order in which tho groups of villages were lirsb settled Thus in 
Furaudar Taluka, where our e.xperimcnt is to be made, some vil- 
lages have been re-scttlod, otliers are duo for revision, while 
others again will become due Avithin the next few years. This 
prospect naturally brings uncertainty into any calculations re- 
garding the v.'ilue of tho holder’s iuferost. The Foona Committee 
have therefore asked that in the ai’ca of experiment the existing 
rates should not be disturbed for a period of twenty years from 
tho present date. Tho difficulty may thus bo dealt with by a 
simple departmental order, and it is hoped that the Bocal Govern- 
rneiit will not object to make this moderate concessiou which those 
ou the spot consider essential in order that the experiment may have 
a fair trial. Tho other diflieultios which have from time to time 
boon suggested to me while Agricultural Bunks in India huv^o been 
mdor discussion, appear to have; been ail eonsidorod and disposed 
>f : the rayat s old euoumhrauces will be dealt with by a volau- 
.aiy liquidation under the management of a Statutory Commissioujf 
the native money -Icudors instead of being hostile have them- 
selves tiiken a leading part in tho movoineut for the establishment 
>f a bank ^ the delay, vexation, uncertainty, and c.xponse of 
loUcctiou through the Civil Courts will bo replied by a summary 
procedure mainly worked by the village officers, and more suited 
Eo the simple habits of tho rayats, wliile, instead of the old official 
hstruotioi), the undertaking wUi be supported by the hearty good- 



September 1, 1883. 


337 


THE IHDIAN AGRICULTURIST. 


jrtU ol tbe highMt wthoritieg. To oonolodo, I bog to submit thst 
Mots ftbovo itt forth ihow that the undor taking rosti on a good 
^ ^ would ask you to onoourago tho local ejJorta 

jwo in Inwoy wearing for tho ontorpriso aomo activo and effec- 
tual anpport in this oountry. 


AGEICULTUBAL EDUCATION. 


thote timei of proved agricultural imptovemonta by legisla- 
tion! tho pubiio iwould not lose sight ox another way by which 
improvemont of perhaps a more substantial nature may be brought 
about^^n alteraEon for the botterg which would maao the other 
less netdessaiy. Wo allude to better training in their respective 
professions of proprietors, factors, and fannera. A proprietor odu- 
cated from tho time he loaves the nursery at one of tho many 
large public schools^ and having bought a right of ono of the 
UnivorsttleSj by the Sweat of his brains for a few years, to write 
M.A. or B. A. after his name, is no more able to manage his os- 
tato than he would be to measure tho distance of the sun from 
the earth without studying mathomatics. No doubt his eduoa- 
tlon and associations have made him a gentleman and a British- 
er of the first water ; but we must have more in these times than 
that, if those happy social relations which liavo made Britain 
great ore to contmue to exist. Such an one too frequently guided 
by a lawyer-factor, whoso training for tho very respousiblo office he 
is supposed to fill is often even worse than that of nls employer. Of 
course wo have a few noble exceptions In both classes, but it is not 
those who have induced our remarks. The result is the usual ono 
when the blind lead tho blind. It becomes a matter of greater 
interest when we see that this state of things involves not only 
farmers, but tho public generally, in a serious loss. Wo are loath 
to admit the fact, on the other hand, that farmers have not been 
keeping up to tho times as to the knowledge of tho very ossenco of 
their business. 

It was good enough to do ns their forefathors did, when good 
honest dung was the only manure applied to crops, and os many 
pence per annum would have covered the exponce of purchased 
food as it now takes pounds ; but it will not do In those days, 
when farmers have to ’ook to their intorosts, Involving a sum of- 
ten far greater thuii their rents against dishonest manure 
merchants, culpably negligent seod merchants, and ohemioal 
quacks. For some, analytical chemists are like other men, 
and can bo bought at a price. We only speak for the few, 
we hope, very few, of these different olassos, but it is 
usually into such liauds that the ignorant fall. No one 
con road the reports of Dr, Voelokor and Mr. Oarruthors, in tho 
last Royal Society’s journal, without feeling the truth of onr re- 
marks. With all those complications, it is becoming more ncces.mry 
every day that farmci's should educate themselves in tlie scionti- 
fic practices of their profession. Tho absurd notion that ‘ science’ 
and ‘sound practice’ iu this industry oi'o different things, must 
die out, and formers must got to know for theinselvcn in most, cases 
or by the aid of a reliable specialist in a certain few, w'hat is 
being bought. If a farmer wore to go to market to buy a cow, 
and come home nith a bull, because ho did not know the one from 
the other, tho act might appear more absurd to farmers, who 
would all laugh at him ; but tiro mistake woiibl not be greater, 
and would really cost much less, than that of the m.an who went 
to market to buy dissolved bones, and paid £100 for what was 
said to be such, but which wtw really dissolved eoprolites, mixed 
•with refuse hair, and horn, worth less than £50 ; or another, ulio 
thought he had secured £4(J worth of the finest permaueut pasture 
grass seeds, and had got ryegrass, worth in the o[)en market 
about £10, and enough weed seeds to keep him in ini.sery for years 
to oomo. 

Government lias of late years begun to do something towards 
spreading a knowledge of agricultural facts throughout the masses, 
but as yet all that can be done with present machinery must be 
very superfioiai, though in the right direction. Wo have an 
agricultural class, subsidiisod by Government in Edinburgh Univor- 
sity, and ably eonduoted by rrof. Wilson, who is possessed of largo 
and varied experience. Y et we would like to boo tho Govornmeut 
do more than that. We should like to see a few more colleges 
cm the type of the Royal Agricultural College at Cirencester, but 
with the staff appointed and i)aid by the Legislature. It was moat 
unfortunate for the agricultural W'ork that serious mistakes in 
oaloulation and management were made in tho early days of this 
college ; else we sliould now have seen tho country dotted over 
with such plaooe, doing an untold good to the community at large. 
Tho college was also unfortunate iu getting into bad repute 
through rowdyism on the part of students : and even yet, although 
no such tiling has beeu experienced for years, w'o now and then 
hear the./ tfma has not quite died away. A few facts as regards 
the work and management may not be uninteresting. The insti- 
tution Is entirely solf-flupportiug, having been built by piivate 
enterprise. Lectures on agriculture, and the various inportant 
allied branches of science, are given by a regular staff of six 
oompatent men, besides various auxiliary lecturers who come at 
intervals. The studonts.who usually vary in number fiom 90 to 
lOO, are strongly encouraged to go in for practical work of all 
kinds, and this is wherein we think tho stronghold of the Royal 
Agricultural College lies. A young man when he loaves school 
^ or college is better not to give up all studies which conduce to his 
culture, i^thoogU he means to learn to farm as a profession. 

The sadden relaxation of strict rule is often too much for the 
average student. Going on toa fai’m iw a boarder, iu the usual 
way, very generally results in his getting into laxy habits and 
learntag imtbing of business, and much that he w'^ouldina few 
years be thankful never to have known. The result is that he goes 
abroAdi bavtog faUtid to succeed iu this country simply because be 


neither gave himself nor the country a chance. In connection wdth 
the college there is a farm of fiOO acres, whore students are at liberty 
to asaUtln work of any kind, and for exocllenoe in which as well 
us for practical work done at tho veterlnai^y hospital and black - 
smith and joiner’s shops, there are prUos given, These, In a far 
groater degree tlmu the real value would indioate, encoui^age li* 
all Euglishnicn of the right sort a true spirit of healthy rivalry, The 
college, in sliort, is on© the Government would do well to take a 
pattern f I oni in many respects. This lii shc^vn by the high and 
yet impjoving standard of work done, as judgfed from the roBult?^ 
obtained by its students at the two most imjportant recent cxaini 
nations for the diplomas of the leading English and Scotch agricul- 
tural sDcioties, as well os by the largely inoroaaiug percentage of 
passes for the diploma of the college itself, now that the more 
importantsnbjoctfl arc taken by outside examiners. 

The Royal Agricultural College has now been before the public 
for many years, and its rules and matmgement have been discussed 
from time to time in tho columns of some of our contemporatiea. 
These regulations have not always appeared in a favourable light. 
It must be fresh in tho miuds of many that very disastrous oonse- 
quenoos, to the college itself and to agricultural teaching generally, 
resulted from tho removal of Rrofessor Church, by an orbitrury 
edict of the Principal, who, accoriUng to the imjes still existing, 
has such power of removal. Wo aro glad to know that, under a 
new Principal, matters go harmoniously with both staff and 
students ; still, we can’t help thinking that tho appolntnteut 
should be of more certain tenure. Many former Pi’of^sors now 
occupy imimrtant positions in the scientific world, and several 
of the present staff are men of position and ability. If our hopes, 
that like institutions to this (which has done such good w'ork in 
tho past, and is now, as we have shown, exhibiting Increased 
activity and usafulness), may be founded uudor Government 
auspices, should be realized, they may profit by its experience, 
aiKl frame such a constitution as will work without any possible 
friction for tlie good of tho cause of increased agricultural educa- 
tion. Most of our readers must be aware that wo are likely bofure 
long to have a Minister of Agriculture. We hojpo tiiat one of his 
prominent functions, or oF the officials of the Board of Trade 
appointed to look after tho iuterests of agriculture, will he to look 
over agricultural education in all its branches ; for. as we stated 
in our opening remarks, w^c are confident It is largely by the bettor 
education of all the' different classes tliat have to do with laud 
that British agriculture is again to take the position that it ought 
to occupy in the eyes of tho civilized world.— iVbriA Brita^k 
Ayriculiiv’Ut, 

THE ROYAL AGRICULTURAL COLLEGE. 


On'UATED near tlie noble Oakley Park, the seat of Lord 
O Bathurst at Cirenoester, (Boucosterahlro, is a stately Gothic 
building, htauding in tho midst ot the “ College Farm,’’ a mile 
and-a-quartor from the town of Cirencester, and in tho vicinity of 
the picturesque Stroud valley. This is the Ii(jyai Agricultural 
College, in which so many of the leading agricultarisU of the pro- 
aent day have been trained, and in which arc at present a number 
of students w ho arc (luite up to the standard of former years. ’J’o 
this cstablisliiiicnt I wended my W'ay un July 2.3rd, with the inten- 
tion of Boeing what facilities arc afforded for the t»*ainiiig of 
students, especially young men fiom India or who aro destined to 
bo employed in India, Win n I was at Circucoster five yeai’B ago, 
the Xiev. Mr. Constable was Principal of the College, but ho left iu 
1879 and the reign of the Rev. .Jehu B. M’CloUau, M.A., Double 
First Classman in Ltonoiirs, and late Fellow of Trinity College, 
Cambridge, comnioucod at the boglnaiug of 1880. To this 
courtootis gentleman's mauagomout must, I believe, be attribulud 
much of tho success and many of the improvements which have 
marked the history of the College during tho past three years, 
'i'o him and his assistants and pupils I am tudebted for much of 
the inforiuatiou 1 give here. It was 2 r.AM., when I reached tho 
“ 11. A. C.,” and some of tho students, u'ho had been working 
during the morning, were just starting toniiis, cricket, and other 
games, on the well-kept lawns. Others wore still at work m the 
College, j>iit most of the work is done iu the morning. 
The teaching staff is at present very strong ; In this 
direction there has been much Improvement during Mr. 
M'Cellau’s principal-ship, losultiug m au increase la tho 
number of students. There are now libout 00 Btudouts, 
including six natives of India. The professors and in- 
structors include such men as Prof. H. J. Little, M.C.Bi«A,8.E* ; 
Prof, E. NVallaco, F.H. A.S. Agric. Gold Medallist Ediu., Diploma 
K.A.B.E. ; Mr, Russell Swauwioh, M.K.A.C. ; Prof. E. Kinch, 
F.C.S., F.I.C, ,* Prof. Alien Harkor, F.L.S. ; Miss E. A. Ormorod, 
F.M.fcJ., Coiusulting EntomologUt to the Royal Agricultural 
fcJociofcy ; Prof. H, Ohm, M.A., F,M.S. ; Prof. A. W. Thomson, 
C.E., iiS.C., Prof. W. F. Garside, M.ILC.V.S. ; Prof. Fawcett, 
B.L ; Dr. Augustus Voelcker, F.R.S., Ac. These, with other 
com pc tout gentlemen not employed upon the regular staff of the 
College, form tho Board of Studies. The CoUego, with a large 
mixed farm attached for praotloal instruotlon, was established 
in 1840 under tho patronage of H, R* H. the late Prinoe Consoi t, 
with the support of a number of tho nobility and gcntlomoa 
interested in agriculture from all parts of the kingdom, “ for 
encouraging and supporting the study of agriculture,” Under 
Its Royal Cliarter it has six residentiary professorial chairs, and 
grants certificates of proficiency and a diplouia of membership and 
associatoship. Xu 18/0, a supplcmoutal charter with now powers 
was obtained, and in March, 1880, her Majesty was graciously 
I rdeased to command that the College bo styled the Royal Agricul- 
tUiikl QoUego. The object i>f the Institution, in the words of its 
GhartePof lucorpoiation, is, by combination of CoUego and Farm, 
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tA Iherewltih, the preotical application thereof In tht 
otutWatlon of ^e aoll, and we roaring and management ol stook 
In other worda^ by teaching the scientific pdnciplea which 
tieoeaaarily govern agricultural operations in all pirU oi the world, 
together with the nvethods and prooeases of sound agricaltural 
practioey to furnish the most ef^olent trahting for the profession 
or business of an agriculturist, whether at Home, in India, or 
in the Coiouiee,->a traiaing, that is to say, which shall be 
expressly suited to the needs and requirements of the following 
olawes i^intending landowners or occnplers ; intending land 
agents or sarveyora^ land atewarda, factors, or managers of 
ostatei ; intending colonist in Indian agriculture^ 

forestry, d;c. In addition, however, to affording the best soleutlfio 
and practical education for all such requirements, the CoU^^ge 
offers to its students many ol the general advantages of a Univer* 
aity oourae. Aa the institution has a special in&rest for ludiav 
refers, and will probably be tlm training ground for some o: 
the Indians and Aiiglt)*Ind!aua of the future, I shall briefly refer t( 
Bome of the principal features of the College, in order that yom 
readers may form a fair idea of its oapabihties. 

The Cha^l it a neatOothio structure, and is furnished with an 
organ, and a rercdos erected in memory of the Kov. I’rinolpal 
Uaygarth. The Librai'p coutains several hundred volumes, 
chiefly of tbe best works on agriculture and the allied gcleuoes, and 
works of reference. The Jietming Jtodms are furnished with daily 
and weekly newspapers, general and soientiflo, and the leading 
agrioulturu periodioals, inoluding one or two from India. There 
Is a i/iiseum divided into special departments for the illustration 
of form produce, agricultural chemistry, natural history, geology, 
botany, SaiidiDg, votorinary soienoe, &o. A considerable space 
of ground Is allotted forth© Hoianie OaYdtn^ which is an adjunct 
of great value to tbe College for practical instruction in the botany 
of agriculture and arboriculture, and various experiments in vege- 
table physiology. It is divided Into numerous plots occupied by 
representatives of the natural orders, grasses and other agricul- 
tural and economic plants, and studded with numerous speoimeua 
of shrubs and trees of British and foreign origin. To me this was 
one of the most Interesting parts of the establishment. Here 
lectures are given upon the spot, with the subjects of the lecture 
growing before the students* eyes ; a plan infinitely 
superior to teaching from more books and drawings. The Lectm'e 
Thtatrt is a lofty hall of large dimensions, with tiers of desks 
capable of accommodating nearly 100 students. In addition to 
the lecture theatre there are several excellent class rooms appro- 
priated to the looturos of the various professors ; and the Library 
and I>iniQg*room are also used, as required, for the same purposes. 
On the walls of the Dining-room I noticed a list of Members of 
the College, by Diploma (M.R.A.C.). This list comprises only 
those stuacuts who have graduated in Honours. It is, perhaps, 
the beet recommendation the College could possoss ; sucii names as 
the following I noticed thei'C ; — ^Henry Tanner, F.C.S, (1847), 
author of many text books on agriculture and now an Examiner in 
agriculture at South Kensingtou ; John Coleman, now an Assistant 
Royal Commissioner on Agriculture; ^\^ R. Robertson (186*i), 
now Agrioultuml lieporter to the Government of Madras ; Charles 
Benson, Assistant Manager of the Government Exporimentul 
Farms, Madras ; G. E. M. Kussell (1878), .Superintendent of 
Forests and Government Farms, Mysore; Kumar G. Narayan 

S , of the family of H. R. H. the Maharajah of Cooch 
, Bengal, the first native Indian w'ho obtained the 
diploma ; C. E. O. Wilkinson (188*2), Agricultural Director of 
Kstatea to H, E. the Nawab of Hyderabad ; and E. C. 
Oaanne (1883), Director of Agriculture, Bombay. In the 
aame year ns Mr. Hobortsoii obtained his diploma. Professor 
Wrightsoii, F.C.8., Professor of Agriculture at Soutli Kensington, 
obtained his diploma. In April last, two natives of Bengal, 
Ainbika C. Sen, M.A., and Syod .8. Hoseiii, B.A., obtained diplo- 
mas, the formci* having received the liigUe«t «nnjl*er of marks 
ever given to any student in the College ; the latter was only tidrd 
on ilte list, Mr. Oxamie being second. chemical, physical, and 

biological laboratories are well-fitted with all noccHsary appluinceM, 
The biological laboratory was added in 1881, ami is in 
charge of Professor Ilorker. It is fitted up after the most approved 
models, and supplied with ctficieut inicruscopcs and the necessary 
instruments, and rc-agents for dissections and minute cxamiuationH 
of i^nts aud animoLi, The Mail has on more tiiaii one occ^iou 
recently advocated the extension of a knowledge of veterinary 
science in India, and I was pleased to lieur that two prixes fur 
veterinary seieuoe, one of £50, aud the other of £*20, ai^ aniiunUy 
awarded to the Bengal Agricultural scholars by ibe Bengal Gov- 
ernment at the final examination. The VctBrinai'y Hospital at the 
College is fitted up with boxes for the reception of diseased or 
injured horses, with yards and sheds attached for sick cattle aud 
other stock, examination house, pharmacy, and shed for post wort^n^ 
examinations. The (JotUgo Farm contains about 500 acres, divided 
into 20 fields, occupied and worked by a former Honour student 
and Member of the College, — Mr. Russell Sauwick— who has 
achieved a high reputation In agricultural circles. 1 could not 
see the beat of the stock, as they were at the York Agricultural 
Show. Mr. Swauwiek has taken over 300 prizoj for his cattle, 
sheep, pige. Ac. 

Of general desoriptlon I have given enough, I believe, to 
show that the Royal Agricultural College is admirably adapted 
for teaebiug natives of I udiu and others tlve scientific principles 
which necessarily govern agricultural operations, lu the Report 
of the Special Committee to the Agricultural Society of Scotland 
last year, It was stated that ** agriculture is now a science, or rather 
the application of a number of soionoes, and requires as wide a 
range of soientlfio knowledge at any learned profession. .... 
Nothing but a College spedalty or^nised aud equ^ped for the 
training of agtitfiltuni tit it capable of affording the mtant cl 


acquiring tbe knowltidge whUflt It now neoettary to ikt 
understanding of tbe smentifio priaoiplet upon which the varied 

f raotloe of agriculture rests.** And now to mention a few items 
obtained from tlie worthy Principal ol the College, (Jnestioned 
as to the Indian students, he produced a photograph of six natives, 
four of whom were from Bengal, selected by the Bengal Govern* 
meut ; one was from Oude, hu expenses being paid by the Govern- 
ment of the N.*W. Provinces. There was one who paid his own 
expenses. All had worked well, and two had left last April. 
There are now six Indian students, and two more are expected 
from Bengal soon. The Indians are oat-stadents, aqd th^efore 
do not take their meals with the rest of the students. They are 
very studious, and as a rule do not join in the games In whlon the 
Europeans indulge. As I expeoted, they do not, as suxfis of the 
Europeans do, enter ploughing matohes and other eom petitions 
where the students undertake the actual working operations on 
small patches of land in order to know by experience what work 
the farm labourer has to do aud how he should do it. About ei^ht 
months ago, H. E. the Nawab of Hyderabad, with his suite, 
visited the Colleffe, aud was so muo h pleased with what he saw 
that he observed that he should like to spend a few months 
at the College as a student, but ho had not time to do so. 
** However,'* he wont on to say, ** seeing that 1 cannot stay here, 
perhaps you can send out one of your diplomaed students to 
take charge of my estates, aud teach the natives how to till their 
soil better than they do at present.*’ The Nawab remarked 
that he hoped that Hyderabad soholarships would eventually bo 
established. It was arranged that Mr. C. E. 0. Wilkinson, who 
took his diploma last year, aud who is related to Sir i^rtle 
Frero, should go to Hyderabad as Agricultural Director of the 
Nawab’s estates. The last advices from Mr. Wilkinson were 
favourable. At the close of lost year Colonel Fearsou, the 
English Director of the Forestry Scliool at Naroy, Franco, where 
many of tiio Indian forest officers are trained, visited the Royal 
Agricultural College iu order to ascertain what facilities are 
anorded for the study of forestry, as it is probable that at no 
distant date the forest ofiicurs destined for India will be trained 
In England. An application was sent to the^ Government by 
the R. A. C. authoritios with a view to this College being 
utilised for tbe purpose, and it was pointed out that theic 
are large woods of various kinds close to the Royal Agricultural 
College, belonging to Lord Bathurat where all the operations of 
forestry are carried on. In tbe forest of Dean (IJ hour from 
Cirencester by rail) are some of the finest oak forests in the 
country, so tliat on the whole this Uollogfs would be a very good 
establishment for the purpose I have named. However, a final 
decision has not yet been arrived at, there being one or two other 
Colleges where it is said facilities are oiferod for teaching 
forestry ; Cooper’s Hill College being one of them. TJ»ori' are at 
present some Indian Civil Servants studying at the R. A. College, 
and one of the professors assured mo that one of our best men 
is Mr. ICoesa, the son of an Indian (ioueval.” The Principal said, 

** Wo have had many nationalities loprcseuted here sinee 
T have been here ; we have had men from India, Greece, 
Italy, Bra/.il, hb-anoe, Egypt, Channel Islands ; Euglltih, Scotuh, 
and Irish.” The late Duke of Marlborougli had been Pre- 
sident of the College for several years. He will be suc- 
ceeded by the Duke of Richmond and Gordon, K.Q. II, R, H. 
the Prince of Wales is patron, aud the Committee of 
Muiiagoincut inedudes sucli landed proprietors and agdculturists 
as the Karl of Diicie, the Eail Batimrst, Sir Miuhacl E. Hicks- 
Boach, Colonel Kingsoote, Professor Story Maskelync, and the 
lion. Lord Lyttelton. 1 cannot uoncludu this notice of a most 
interesting educational institution —which all Anglo-Indians ut 
home on tiiilough would do well * to visit — without mentioning 
the Agricultural SlH(h'nf.i' Gazette, ©rlited by students at tiiu 
College. Iti the uuinbor for .July 1882, 1 find an article by Fro- 
fesBOr Kinch, on the Soy Bean, which attracted consltferablc 
.tteiition in India last year . — Madras Mad, 


ACRU^ULTnilAL EXPERIMENTS TN SCSSEX. 


rpHE experiments conducted at four different stations — represent 
I ing ditt'erent soils— during the post year by the Bussox 
Association for the Improvement of Agriculture have, according 
to the report presoutca by Mr. Thomas Jamioaon, ohemUt to the 
association, yielded .some interesting results. To the surprise of 
wondering farmers, the barren clay of an abandoned fioUl near 
llaywauU Heath has been made, uudar the fertilizing iufiuence 
of a suitably combined manure, to give forth a remunerative 
harvest, and, moreuver, valuable knowledge lias been obtained 
ou mure thnu one important soiontific point, lu broad outline 
the exporimenta have confirmed the fainUJar rule that to produce 
cereal crops, uitrogouous fertilizers are iudispeusable : to produce 
roots, phoaphatic. For the enforcement of this prinoi]fie Mr. 
Jamiesou judges even the varied mauurial riches of tiiat standard 
fertilizer, farmyard manure, insutlioiont. Both at Billingshurst 
md at Haywunls Heath exporionee hv» taught him that even a 
heavy close of farmyard manure, unaccompanied by artificial ferti- 
‘izera, cannot supply all that is wmntod, and that au addition of the 
special substances affected by tho several crop* adds to tlie value 
ol tho hai’vest out of proportion to the outlay. It is, on the other 
hand, quite practicable lo supply all the consfcitueuts wanted* for 
plant food economically by means of artificial manure alone. 
Aniung nitrogenous manures nitrate of soda has, in the post year 
—possibly owing to atmospheric conditions — carried off the palm. 
Mr. Jamieson, who wages woi* most unotremomoosly upon various 
accepted beliefs, protests agaiust the opiuiou that nitrate exhausts 
tItciBqUi Add waat elao wkated, he aayt, oud tho txhfiQflUoa 
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will be ni^ He ii not careful to uppruUo nitrogenous manure* 
otherwiie than aooording to their wealth iti nitrogen*-*with this 
proviso only, that some, as, for instance, sulphate and guano, nwy 
under eirouinatanoes act to a certain extent injuriously owing to 


son observed that the sulphuric acid, liboratod from a dressing of 
sulphate of ammoniai so seriously affected a crop of swedes that 
they assumed a perfectly red colour, as if exposed to the action 
of acid vapours. This symptom disappeared upon treatment with 
a dose of nitrate of soda. As regards phoaphatio nianures, 
Mr. Jamiespn adheres to his former opinion that— except 
oil chalk— it is perfectly immaterial whether the phosphate 
bo applied in a soluble or au insoluble form. Indeed, more 
favourable lUsuits have been obtained from coprolite than 
from bonoa What Mr. Jamieson sets far more store by 
than solubility is minute pulverization. His favourite mode 
of supplying phosphate is in the shape of a mixture of 
steanm bone* flour and finely. ground coprolite, a moiety of the 
pliosphorus being albtted to each. Ou chalk soil, such os that 
at Preston Park, dissolved boues liavo produced the best result. 
Nevertheless, the deficiency of phosphorus in the mannrial dress- 
ings, purposely left defioiout in one substance or other, shows a 
less marked effect ou this very soil, which fact Mr, Jamieson 
attributes to the presence of more ^available’ natural phosphorous 
in chalk. That phosphatic manures, whether auimal or mineral, 
soluble or insoluble, do not exhaust their effect in the first year, 
is amply proved by a series of experiments with swedes made at 
Hassocks Gate, whore the difference in the crop on various plots 
is very marked, acoodring to the dressing applied in the preced- 
ing year. The potash experiments plainly indicate the peculiar 
value of potash as manure ou certain soils. One main feature 
apparent in the results is the injurious effect produced by the 
chlorine of muriate of potasli. For agricultural purposes potassi- 
chlodde has never stood very high in popular estimation, but the 
ground for this was previously Its extreme solubility. Mr. Jamie- 
son taxes it with the exhalation of chlorine, under the influence 
of which the plants sicken and grow wau aud pale. He has re- 
marked— without being able to suggest au oxnlauation— that in 
soils rich in black vegetable matter — humus— this baneful effeot 
is to a large extent neutralized, as is also the detrimental action 
of acid already instanced in the case of nitrogenous mauures. Xo 
arrive at an explanatiou, has instituted several iugenious px- 
poriments. Anioug other tliiugs, he has dressed a crop of sickly 
swedes, labouring under vegetable ‘ ohiorosis,’ with dextrine, 
with the result of producAig a strikingly deep greeu aud healthy 


colour iu the leaves of the plants. The plot gained rapidly on its 
neighbours. But it did not malutaluits superiority. Apart from 
this interesting result the question under invostigatiou still 
remains unsolved. Mr. Jamieson reconmiunds the high-priced 
nitrate of potash in preference to other potash salts. The 
dcflciency-exporimcnts appear to hat^c raised a doubt in Mr. 
•lamieson's mind whether the leguminous classes of plants (beaus, 
pease, and clover) really deserve the distinctive name of * p‘dash 
plants.* Some of these have thriven whore potash was designedly 
withhold. Similar oxporiinonts seem to have satisfied Mr. Jamie- 
son tliat from the familiar lioptade of inorganic elements cousidored 
to be indispensable for plant life, sulphur and magnesia may in 
many cases bo eliminated, being present only os arcidoutal ad- 
mixtures. As a useful wheat manure for Sussex, Mr, Jamieson 
recommends (duly guarding himself against application to every 
soii)''-(l) as autumn dressing— ewt, of sulphate of potash, J cwt. 
of sulphate of lime (or in substitution of both, I cwt. of ground 
kaipite), 8 cwt, ground copioUte flour, ^ cwt. steamed bone flour, 
and IJcwt, mitrato of soda ; (2) as spring dressing— Ij owt. sulph- 
fate of petash, 1 cwt, mineral aanrrphoHphate, cwt. steamed hone 
flour, 1 J owt, ditrute of 80 *k. Tlu; niixturos are calcuUled per 
acre. As a good root manure Mr. Jamieson rocomniemls cwt. 
coprolite flour, i cwt. steamed bone flour, -i cwt. nitrate soda, 

cwt. sulphate of ammonia, ^cwt. horn-dust or dried blood, aud 
2 owt, ground kaiuite. 

The experiments will be continued in the present year. The 
committee have assented to Mr. Jamteaou’s proposal, according to 
which the root plots will be croppi'd with mangolds, without ma- 
nure, to show the loatiug effect of inauuros already applied ; wheat 
will be grown ou the same plots, with * soll-exhaustlng * mauures ; 
beyond this, some interesting experimeuts will be made at Has- 
socks’ Gate to elucidate the question of mineral iiigrod leuts abso- 
lutely essential to plant growth,— AiUcriinvr, 


NOTES ON POULTRY-KEEPING. 


N O doubt, what constitutes the greatest cost in n poultry-yard 
is the daily food, aud we must uot be blind to the fact that, 
if left in the hands of unskilful people, the owner soon finds out 
the enormous expeuae to which he has been put, so much so, 
that we have often hoard tht remark that after paying high prices 
for grain, the eggs they receive iu return cost them eacu the same 
price that would be paid for a dozen, if judiciously managed. 

The feeding of poultry is a very simple, but not always an easy, 
problem, The expeuso of buildiug fowl-houses aud other accesor- 
lOB is known j whether they be costly or ioslguificaut, they rc- 
pitseut capital which in time hriugs forth tniit ; but a daily 
food is a problem which must be solved at every moment, and, if 
badly solved, it misleads, aud the mlslcadiug carries you on to 
losses which increase daily. 

There is no living creature of the animal kingdom iu respect of 
feeding that possesses such a multipliorty and variety of taste as 
the oeck Jia4 Ik»i« Xbey aregmuivorousy hofldvovo>a»| oamivoronsi 


vermivorous, aud inseotlvotous vtbey feed wUhont dUUucVion upon 
everything that is offered ; they refuse noth\ng. With swcu a* 
I conformity of stomach open to receive substanoos so dlvorslfiod, 

I wo must admit there is a large margin ; moreover, whatever tho 
ingredients, they thrive npon tHonii they , prosper, gnd the aim of 
the owner is obtained by gotting the mo«t satisfactory veaaJt. 

, But the result can only be obtained by judicious feetfing. If fotln 
are only allowed to oat ^vhat they can pick np, It would be a very 
poor one, unless they have the run of a stackyard at harvest time, 
when one need not trouble much about them { oU.'. in every other 
seasouof the year they must be attended tonight and morning. 
Another important point is to know what a hen can eat so as to 
satisfy her hunger aud keep her in good condition ; this is a great 
oonsiuoratiou, wlilcb must not be acted upon at agness, for on the 
proper quantity depends the whole success of the undortal^g ; in 
fact, it 18 the turning point. If too much food Is given, it turns to 
plethora and manure ; the hon under these circumstances becomes 
almost sterile, and if she does lay it Is only at rare intervals. If 
not food enough, the hon, not fludlng sufflolent nutriment for her 
own subsistence, cannot produce either eggs or flesh. The result 
would bo uil in both cases. To obviate fliis, a medium must be 
found by which surplus fat is avoided on the one side, aud on the 
other to prevent the Joss of flesh necessary for her maintenance as 
a producer, 

A practical farmer in France, Monsieur Francois Routillet, 
the author of a book on poultry, asserts that a hen having liberty 
to roam about requires 120 grammes (4i Oz.) of com per diem, and 
a hen in confinement requires 60 grammes more, or 180 grammes 
(61 oz.) On the other hand, Monsieur Mariot Hidieux, who hOs 
published a work In two volumes on the same subject, maintains 
that with 60 grammes of oats m oz.) a hen of moaerato size can 
be amply fed. The same author even goes further, and says that 
45 grammes of buckwheat (IJ oz.) is luflioient to keep a hen In 
good condition os a producer. There is evidently some error, as 
there is an enormous dilferenco iu the estimatfon of those two 
gentlemen, which is far too great for any poaltry*keepor to aot 
upon. 

To set at rest this question, a Belgian nobleman, a student of 
natural history in general, and of poultry in particular, has put to 
the test the remarks made by Itho above authors, and It is only 
by experimeuts ou different subjects that this problem of feeding 
poultry has beeu solved in a satisfactory manner, as being the 
master-mover of a profitable poiiUry-vard. For that purpose, three 
Iota of hens, of ordinary size aud of tlio common sort, wore chosen, 
Kach lot, composed of ten hens, was confined during a mouth iu 
runs about 20 to 22 yards of area. The first lot was exclusively 
fed on barley, the second on buckwheat, and the third on oat*. 

To each of theso three lots 1000 grammes, or 1 kilogramme (about 
2| lbs ), of these different grains were given each day. On mak- 
ing up tlie tlirec Jots, each was put into the scales ; the first lot 
weighed 18 kilos (.’lO^bs.), the second 17i kilos (38i lbs.), the 
third kilos (40] lbs.). At the end of the month they wore 
again weighed, and the following is the result s— The first 43)1 lbs., 
the Bocoud 88i lbs. , and the third 89 J lbs. ; so that it Is pretty 
certain that the food given was sufflcleni to keep them in good 
comlitiou. 

We 860 that oats proved to be lose nutritive than the other 
grain, still the hens were Batisfiod with the portion they had. Wc 
may remark that these hens were confinoa so that they were 
obliged to feed exclusively on grain, thereby debarred from 
picking up any extras ; then, taking Into consideration what tliey 
find when at liberty, wo may fairly argue that 75 grammes, or 2g 
oz, of grain, aro suficiont for each head of poultiy daily, being a 
very liberal allowance. 

Having establighed the quantity required for each fowl, the 
breeder can easily count his cost on the one hand and his receipts 
on the other. In case grain is too dear, which may happen, 
there are other means at times very oconomical— take, 
for instance, the potato. This is very suitable to hens 
wliou boiled and given to them hot ; it assists the laying to a 
groat extent ; but bearing In mlud the profit the farmer is to derive 
From his yard, potatoes muBt bo cheap, otherwise he must seek 
other substitutes. 

Beetroot, turnips, carrots, Ac., boiled and mixed with bran or 
middlings, Is a very excellent food for fowls : but if fed 
aolely ou grain, grass, and vegetables, the hen would drag 
on her oxistonco, brit would be neither a good layer nor a 
good sitter, A heu requires food of a stimulating nature. As 
we have said before, she la granlvorous, herbivorous, carni- 
vorous, Ac. ; she eats all these subtanoes \ she digests them 
all, however hard they might be ; her digestive organs are so con- 
structed that in her ejections no particle of grain or other substanoo 
is Been. She is very fond of meat, which Is very easily digested ; 
oven particles of bones remain In the stomach until thoroughly 
digeBted, and are ejected in the same atate as other food. 

Tlio hon boiug oarnivorons, flesh or moat Is then one of the 
coustituout parts of her food. A farmer can always obtain liorso- 
flesh or inwards of animals at a very moderate rate, which being 
Ixiikd and cut up, aud given In the same quantity as grain, will 
always keep fowls in the best of order. The hen, as a vennivor- 
ous bird, is always seeking after worms and Insects, and they have 
a great affection f or larvai and chrysalis, wliich they seek all 
day during the whole of the warm weather ;but In lato autumn, 
or in winter, when it is difficult to obtain them through their 
own exertions, farmers ought to assist them by establishing verini- 
nicres,’ or * vormination btms,’ by which larva), Ac., can be easily 
produced in large quantities, and which would prove a very great 
boon to iw iltry, at a mere nominal prico. 


boon to i>o iltry, at a mere nominal prico. 
In our next chapter wc will give a dcscrii 


ription of a * venniniere.* 

0. w. 
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THE NECESSITIES FOIl JIIMING. 


1 T is tiow mAny yoawi since Oovornment, socitig the waste of 
X foresl caused by jiimiiiK, ciuiwvvouretl io pnfc a atop to the 
practice by pointing out to Ha offiocm the deurability of putting 
some sort Ofpresstiifo on those who pursued this waatefut ana 
vagrant custom/’ os it waa called. 

Near i)arjeeUng, Sir Ashley Kdon had hopes of ptoducing some 
effect, by summoning the chiefs of those coimpuiiitics that Jtimed 
and having Its dosiro explained to them. 

In Miin the chiefs urged the impossibility of oondniug their 
people to one plot of ground, but seeing Ooreniment determined 
they promised to do all they could. 

Some two years after, it was ofilcially roooguised that the cub 
tom was not in the slightest degree abated. The people jumed as 
before, regardless of the orders. On looking into the matter, it is 
noteworthy that the custom is extremely old, and evidently 
preceded the Aryan Irruption into India by which the plough wa8 
introduoedj and that jumlng despite a few exceptions is in India 
a race character of the great non < Aryan group. It appears pretty 
clear that in prc Aryan times the country was covered by a huge 
tropical forest, jumed everywhere by the indigenous races called 
by the Aryans demons. 

Thus the custom Is actually older than the lauguagos and 
physhiue we now sec among the non* Aryan hill tribes, who have 
pocn driven from the plains, and liave since largely dilferentiatod. 

Neither the plough nor the hoe are non-Aryan implements, and 
wore they al>oluihea, jumlng is the only alternative. Human cus- 
toms are often uuaocountahTy persistent, even alter the uausos are 
removed, but to understand jumlng, let us examine it where the 
custom is still a necessity, and where indeed it is a far more 
laborious system of cultivation than by plough or hoc. Taklug 
the Noga* hills, as a good example, we generally see tribes, 
villages, or communities owning and cropping in rotation an area 
from six to ten times that neeoed for a year’s crop. 

The hills aronud are seen in various stages of forest growth, or 
grass, whore crops have been last taken ou. It is also found on 
enquiry that each family has its laud carefully marked out by 
stones, ridges or gullies, on each of some six or eight different 
sites, ou the hill sIoi>es around, and that are jumod iu rotation. 

This year's juine may be due east, last year west, and the year 
before to the south, and so on, a new site being cleared each year, 
and at first put under root crops, Ac,, called “No erra,” 
the second year under grain, and called “ Horam orra,” after 
which, as a rule, It is thrown up. The various sites are usually, 
though not invariably, taken in rotation, and wJien the forest 
mowth is say ei^t ur teu years old, Ou solootlou, the men and 
boys go to it ana look up their boundaries, cutting or marking 
them, and first clear all the undergrowth. 

When this Is done they fell the trees, leaving and lopping a 
few whore they desire to train their pan, Ac., and cut tlic 

rest up so as to lie close, aud thus burn thoroughly. After six 
tveeka or so, aud when sufficiently dried, it is all fired, giving 
rise to the Ijiigo vortical or columnar clouds with a spreading top 
so often seen ui the hills iu spring. 

Mon, boys, and women then collect the stems, branclioa. &o., 
and burn round the stems of any large trees that it may bo <lc6ir- 
nble to kill, or form of the sticks and logs an elfeotual abbatis to 
keep out animals. 

In this newly cleared land they plant yams, cottou, 
JeurhuH^ chillies, Ac., and it is the “ No erra.” Last year’s clear- 
ing is also cloar^ over by the daOt the creeper grass aud plants 
cut down, and fired when dry, aud in this they dibble the hill 
paddy, it is the “ lleram erra.” 

As the season advances both sites must bo weeded as grass 
springs up, and as may be supposed the rice gives some trouble 
I>ciitg so like grass ; a little loop of bamboo, or an iron hoe the 
BizQ of a table spoon is used in weeding. 

The hill paddy is usnally weeded throe times, aud ou the hill 
sides may be seen, here a loug lino of women and girls, on ano- 
ther slope the men aud boys, 10, 20 or 30 iu a lino, aud the work 
is communistic, Thus one plot of ground gives, the first year 
root crops, Ac. j the soooud year, hill rice, and Is seldom planted 
the third year, os grasses come up so tliiokly, especially nlu 
{TmjtiroXacyllndvii'ti)^ that rooting and growing underground 
defies entirely their limited agiicultural implement, the dm. 

lu the fourth year, the site is generally dense uhif through 
which one can only get by paths or on an elephant ; bore and 
thei-e tree phuits are up, also the larger grasses, os nol, kagra, 
luegella rising to 20 and 25 feet, (mcijol- 

la has measured 38,) creepers also appear, and some creeping 
grasses that rise over the uhi. 

In the fifth year tree plants predondnato, os theio are no 
jnngle fires known iu these hills, and at lost all trace of the ula 
his disappeared by the seventh or eighth year, aud the site is ready 
again. 

Fire docs not kill nlit^ water and shade ore the means most 
etfoctuttl, and hoeing, as a rule, ou such slopes is worse than iho 
disease, and the soil at times too stony. Tiip roots or rather 
rhizome ia often a foot deep. 

Tbe groasea of JSastem iWgal and Assam arc about 170 kinds, 
aud may bo roughly grouped by their modes of propagatlcu, 

TBIOK HSABS, 

Heavy stomachs, bilious conditions— Wells’ Ma>" Apple rills-, 
w^tbbilious, cathartic, As, 4, p. 1, and As, 10, B. «. Madun A 
Co., Bombay, General Agents for India* 


Forest grasses, the seeds of which aro at a height to toucdi 
nnimali* passing, and having sphies, hooks, or gum os modes of 
attachment (when tlpo), 

Those of the open uncultivated plaint, whore the ufind trant- 
ports them, the minute seed being on a high kalm, and covered 
by down. 

Again, seeds of grasses, that are like grain, and are transport- 
ed by hlrdn^ others with light husks by tt ttsr. Cflu has a minute 
seed on a kalm and fine down attached, whloh enables it to travel 
long distances, and when once rooted^ another and unique mode 
of propagation at onoo comes into play, by its rapidly spreading 
niKhryronndt among stones and roots, or even to a dej^h of a foot 
aud 18 inches in clay. It is this peculiarity of a gross, tlie seeds 
of which fill the air in myriads and travel immense distances, 
that lies at the root of the necessity for jumlng, among most hill 
tribes to the south and east of Assam, and ahm the north, where 
neither hoeing nor ploughing is possible. 

Hill soils are proverbially rioh. and exhausted soil is oertaiuly 
not the cause, as we have oases in tho adiolning plains where 
rico has boon cropped for 200 years without intemrisslon, or 
manure. The oura for jumlng ia to introduce some other crop 
like potatoes and plantains, where a muoh smaller area will sup- 
port tho same people, where the labour of cultivation can be 
conoentrated. 

It is highly probable that jumlng survives in places whore 
there is less need for ft than formerly. But to suppress H by law, 
as a “ barbarous system,” would entail tho necessity of out sup- 
porting all the hill people around Assam. 

There is generally a good cause for ovorythlng j the above is 
one cause for the necessity of jumiug. 

— Indian lomtcr.'l 

S, £. FbaIi. 

Nobo.--^*inco writing tho above, 1 see at page 94, rrocoodinga of tho 
Itoytil Geographic <1 Hociety— 

“ Tho Thubnnwlww of Borneo Hve a pcftcoful rural life, and have no 
vo y pHrtioutiir points of intoroat about thorn : it is th dr custom to move 
from ono place to l•^utharou the banks of tho river, Uiildlng a very 
slight house, closring tho gruuud, and planting, in an idle sort uf way, 
paddy, bananas, Indian corn, swsot potatoes, and Uio like. Graisw 
sooner or labor makes its appoaranoo ; very slight attempts are mad^ to 
keep it down. After a time (gonornlly al^out throe ycai*s from clear iiij.;) 
il has gained the upper hand, and tho lliuisy house alwnt this time 
usually collapaca, aud a move is made for a froslx location.” 


WOBURN CROP EXPERIMENTS. 


A LARGE gathering of agriculturifltR assembled at Woburn tlie 
other day, by invitation of the Council ot the Royal Agri- 
cultural l^ociety, to make tho annual Inspection of tho field experi- 
ments which are being conducted on a farm set apart for the pur- 
pose by the Duke of Bedford. General approval was ex pro sedas 
to the inunuer in which the cultivation and mauagenieiit of the 
crops and tlie preparation of the farmyard iiianuie are being tJarried 
cm, aud tho present uppcaranco of the anmerons plots displays a 
satisfactory growth, tho difiereuces iu luxuriance and vigour of tlio 
variously manured wheats aud barleys amply eonlirnring to the 
eye the evidence reported of the almost invariable results during 
several liarvosts from each order of mauurial treatment adopted. 

Tlio primary object was to aseertaia by practical trials madtj 
under conditions of scientific exactness, what are tho relative values ' 
of iiiauuiu obtained from the consmnpyoa of diffoi cnt articles of 
food by animals. Accordingly, tho farmytml mauuro used is pre- 
pared in three different ways — one portion oy giving the cattle 
decorticated cotton-cake, wliich is very lich in nitrogenous consti- 
tueuta, aud is, therefore, estimated to yield a manure of high 
value ; another portion by giving maize mo;il, wliich is estimated 
to yield a manure of low value ; and a third portion is prepared 
without any such purcliasod food, all tins lots of cattle being fed 
with similar quantities of roots, chaff, and straw. For tho pur- 
pose of couqiaring tliw effects of the food-prepared manure 
M'ith those of avti&ial inatiuro, parts of tho crops are dresiod 
with nitrogen, potasli, phosphoric^ acid, and other chemicals^ 
equivalent to the couHtitneats contained^ iu tho cotton-cake 
and muize-meal rospoetivcly. The rotation known as the 
fonr-courso shift ia followed upon an area of 10 acres. Four 
acres of mangolds or swedes are grown with four different 
manurings — namely, one acre with cake-dung, one acre with maize- 
dung, one acre without dung from purchased food, Imt with artifi- 
nial manure corresponding to tho c(^e manure, and one acre also 
without dung from purchasud food, but with artificial luauuro 
corresponding to tho maize manure. There arc four acres of 
barley following tiio niangolds, there are four acres of seeds follow- 
ing the Imrley, aud four acres of wheat following tlio seeds. The 
seeds arc fed off by sheep, part supplied with cotfcon-oake, port 
supplied with inaizo-meab &i^d part receiving no food but the 
herbage, and tho increase iu live weight iu each case is noted* 
The value of taking a fourth port of the laud under each crop, 
instead of the whole under roots one year, barley the next, all 
eocds the next, and ail iu wheat in the fourth year, is that a fairer 
average of results can be arrived at wiion all the experiments am 
made ia every season as a year favourable to one of the kinds of 
mauurial treatment might ohanoe to be unfavourable to another* ^ 


WSLL8* ROUaH ON OOENft*^ 

Ask for Wells^ ** Hough on Comt.'^ As. 6, p. L Quick reliaf, 
jomplotoi permanent cure* Corjii« wartei Bi IIii4ob 

A Uetiml 
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The following tttblo Bhowa fclie general rcauUa of hIx yuattt’ 
cxpeiimwita with the roote 

Weight of UooTf^. 


In the year. 

Acre 

manured 

1 from roots, 
chaff, straw, 
and 1000 lbs. 
cotton-cake. 

Acre 
manured 
from roots, 
chaff, straw, 
and 1000 lbs. 
maize-meal. 

Acre 1 Aero 

manured manured 

from roots, from roots, 
chaff, straw, [chaff, straw, 
and artifici^and artificial 
manures i manures 
equivalent ! equivalent 
to cotton- 1 tomaJze- 
cakc. ; meal. 


Tons. 

Cwt. 

Tons. 

Cwt. 

Tons. 

Cwt. 

Tons. 

Cwt. 

1877 

:i 

17 

2 

1 

7 

4 

3 

16 

1878 

13 

2 

11 

16 

18 

13 

12 

13 

1879 

4 

10 

4 

9 

7 

19 

r> 

16 

1880 

19 

10 

18 

19 

24 

10 

20 

18 

1881 

22 

6 

21 

14 

24 

7 

21 

13 

1882 

17 

0 

17 

1 

19 

13 

18 

3 

Average ... | 

13 

8 

12 

13 

17 

1 

1 , 

13 

10 


The average of six years’ experimoata comes out aomowliat In 
favour of cotton-^cake tluug over maizo-mealdung ; but the 
estimate of agricultural chemists that tije maiiurial residue left 
from feeding cotton >cakc greatly exceeds that from maize- meal 
is not borne out at all. lu fact, in the last two years the results 
from both were very nearly identical. Artidcials reckoned as 
oi'fuivaleut to the actual viundiutm. from the food arc more cd’uotive 
than ohomicul calculatiou allows for. 

For live years’ trial of barley on the same acres iu each year 
following tho roots, the results, as far as bushel measurea arc 
concerned, appear thus : — 

Prod DOE of Barlev An;i!:R Roots. 


Acre after 4 Acre arcor ' ' ' V 7 — ^ ! 
roots from T roots from to cot- 


in the Year.! 


cotton-cake 
I manure. 


Acre after 


Aero after 
roots from | 
artificials 


maize-meal 

manure. 


con cake 
manure — the' 
barley top- ' 
dressed witJi 


Acre after 
roots from 
artificials 
t<jual to 
imiize-meul 
manure. 





• 

artificials { 


Bushels. 

Bushels. 

Bushels. 

Bushols. 

1878 

41*3 

38 ‘8 

61*4 

30-4 

1879 

38 0 

40*6 

43 7 

32 ‘8 

1880 

41*3 

37*0 

410 

;i3-4 

1881 ... t 

60*6 j 

47*3 

31*0 

31 0 

1882 ... 1 

! 

61 3 1 

48*1 

40 -6 

40 '3 

1 

Average ... | 

. , J 

44*5 

42-7 

47-1 ! 

1 

40*0 


Tho cotton-cake manure plots gave an average of *A4\ 
bushels, against 4*2i busluds » from the uiaiz* meal nianurt; 
plots. Tlio yield from the artificial manure plots wa.^ still 
greater, where the constituents oquivuleut to cottou-cakn m.auure, 
and also no extra dose of artificial were applied, but consideraldy 
smaller where only constituouts cquivalcut to maize meal manure 
were applied. 

After barley come seeds, eacli acre fed ofiT by ten sheep — 
one lot supplied with cotton-cake, one with the same weight 
of maize-meal, and tho sheep on the remaining two acres 
receiving no other food than the horbago. The average in- 
crease in live weight of the several lota of sheep, as repeated 
for six seasons, appears as follows 

iNOKEASG IN LlVE WEIGHT OF SHEEP fi RAZING BkRDH AFTER BaRLEY. 


In the Year. 

Increase iu 
live weight 
of 10 slicep 
ou one aero 
of seeds, 
having 728 
lbs. of cotton- 
cake. 

InoreoHo iu 
live weight 
of 10 siicop 
on one acre 
of Beeds, 
having 728 
lbs. of maize- 
iiieal. 

Increase in 
live weight 
of 10 sheep 
on one aero 
of seed.s, 
without 
other food. 

Increase in 
live weight 
of 1 0 sheep 
ou one acre 
of seeds, 
without 
other food. 


Lbs. 

Lbs. 

Lbs. 

Lbs. 

1877 

303 

275 

214 

210 

1878 

447 

444 

1 392 1 

.*126 

1879 ... ! 

328 

435 

1 3U ! 

260 

1880 

262 

; 317 

1 220 j 

314 

18W ... 1 

434 

352 1 

1 134 

168 

1882 ... < 

846 

1 402 I 

1 1 

109 

no 

j 

Average ... 

i 

353 

! 371 

1 245 

231 


the iuureasu in live weight w/w very much less wlion the ammalK 
got no artilhnal food. The object, however, was to try the 
upon the subsequent wheat crop. The av^iag.' results for five 
years, so far as hiiehols of dressed corn are concerned, arc those 
Produce of Wheat after Bkeds. 


‘ Acre after ; Aevo after 
’seeds fed off seeds fed off 
In the Year. I by 8hee)», by sheep, 

I with 72S lbs. with 728 lbs, 
, cotton-cake, mabie-meal. 


i Acre after j Acre after 
seeds fed offj seeds fed off 
1 by aheep,^ I by sheep, 
without j without 
oako or cdrn'oake or corn 
I — tho wheat f 
f toil drosaed 


with artifi- 
cial manure 
equivalent 
to cotton 


■ —the wheat 
top-dressed 


with artifi- 
cial mamir<^ 
equivalent 
to maize 



1 

i 


1 cake. 

meal. 


' Bushels. 

1 Bushels. 

Bushels, j 

Bushels. 

1878 

41* 

43*5 

50*6 1 

39 4 

1870 

' .39-8 1 

1 40- 

42 7 1 

-11*7 

IS'^O 

22*7 ' 

26 2 

21 0 

26*1 

1881 

ri6'4 , 

57 4 j 

[ 58 ‘9 ; 

66*3 

1882 

42*8 } 

i 

13 ‘.3 1 

1 

42- 1 1 

1 

46*1 

A verago ... | 

40-5 ' 

421 

43 '3 1 

41*5 


The infiuonce of season appe.ars more ]>ovverful than tho manurial 
troatment, as fairly uniform dilToroncvH oooiUTed in the yield 
between one harvest und another. U’he averages show a better 
result from tho residual inanurc of tlie maizc-feodiiig tlniu from 
the roaidual nianinv of the cotton-cake f(>efliiig — a dainonutrutluji 
completely opposed to the toitclnug of tho agricultural chenusti<, 
as founded upon aualyaos of feeding stuffs. 

STERILITY OF ANLM.VLS TX CONFINEMENT, 


Here the ot^ton-oake feeding did not tell bo well a« the feeding 
ou an equal quantity of maize-meal ; and in both ooeeB^ of courBo, 


A n interesting dopartmout of the sterility of animals is that 
which resiilta from coiilinemcnt. 'I'his scorns speoially to 
artbet what arc vaguely designated t)m uohlo animals. TIiobo 
wldcb are stmh* show great variations ; .somo disdain to cohabit or 
have lost sexual dcsiic ; others have inert asc uf sexual appetite, 
luitl oohaldt treoly or cxceesivoly, but without impregnation result- 
ing, or with tlie result very rarely following. Koine, it impregnated, 
bring forth only aliortions, or young which arc dead-born, or, if 
alive, feeble and ill-formed. Thoro is, for iustauoc, as Shorthouae 
has pointed out, a connnon occurrence of cleft violate in tho lion’s 
cubs born in the Zoological Gardens. 

Among birds in conliiieinout there are many good examples of 
change of soxuai haliits and of storiJity. In some cases they have 
no eggs, or, if they proiluce, they have only compai'atively few, or 
they may neglect the eggs when produced, or the eggs duly cared 
for may bo incapable of being hatched. This uburtional stcudlity, 
arising from iiuporfection of cgg» as a result of confinement, is 
wjII piovcd Ijy experiments made in Kranuc ou the common fowl, 
When these birds weie allowed coiisidorublo fieedom, 20 per cent 
ef the eggs failed to bo hatched ; when loss freedom was allowed, 
10 per cent failed ; when closely confined, 00 per cent w cro 
not hatched. 

Tht5 |K)wer of temperaturo.s that arc not according to on aniinar« 
nature to induce sterility in no doubt very groat. i>arwin men- 
tioijH that Mr. Miller, a former superintendent of the Zoological 
iiardenfl, btdioves that tho sterility of tlm carnivora thorn was in- 
crea.Hod by iucixiaso of e.xposuro to air and cold. In winter inade- 
quately Hlioltered cows oitlior ceaso<l to give milk or gave it in 
dinanished quantity. ** And” says Spencer, “ though giving milk 
is not tho same thing as bearing a young one, yet, as milk is part 
of the material from whion a young one is built up, it is 
part of tho outlay for reproductive purposes, and dimiuutiou of it 
is a loHfl of reproductive power.” Failure to maiutain tho cow's 
heat may entail such reduction in the supply of milk as to cause 
tho death of tlie calf. Ward living, says Darwin, retai'ds the 
period at which nuimah conceive, for it has been found disadvan- 
tageous iu tho northern Highlands of Scotland to allow oow's to 
boar calves before they are four years old. HouUn found that in 
the hot valleys of the Equatorial Cordilleras sheep were not fully 
foimud. 

Tho oonimou fowl will not breed in Greenland or Northern 
Siberia, **lii this country, it ia fed,” says Spcuoer, ** through the 
cohl months, but, novertholess, in midivintor it cither wholly 
leaves off laying or lays very sparingly. And then we have the 
further evidence that if it lays spuringly, it docs so only ou condi- 
tion that the heat, as well as the food, Is artificially maintained. 
Hens lay iu cold weather only when they are kept warm, to which 
fact may be added tho kindred one, that when pigeons rocoivo 
artificial heat, they not only continue to hatch longer in autumn, 
hut will recommence in spring sooner than they wouhl otJicrwiao 
do.” 

On the subject of the interbreeding of animals, there ih u vast 
liody of opinion as well as of facts showing its power in producing 
monstrosity and its ally, sterility. “ If we were, says Darwin, ‘‘ to 
pair bTothers and sisters ill the case of any puiMi animal, wluch 
from any cause had tho least tendency breed 

would asaurodly be lost in a few gciieratioua. Elsewhere he 
ahoWB that “ long-continued close interbreeding between tlie 
cieoreit relations ditninishoB the oonstituUonal vigoart bizo, ana 
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fertility of tho oSiprlug, and ocoaoioually leads to malformations 
but' not necessarily to general dotorioratiou of form or atruoturo. 
This failure of fertility shows that the evil results of interbreed 
ing are independent of the augmontatiou of morbid tendencies 
common to both parents, though this augmentation no doubt if 
often highly injurious. Onrnelief that evU follows from clo8< 
intobrowing rests, to a large extent, on the experience of praetiea 
breeders, ospocially of those who have seen many animals of the 
kind which can be propagated quickly ; but it likewise rests on 
several carefully rooordea experiments. With some animals close 
intorbrooding may be carried on for a long period with impunity by 
the selection of the most vigorous and healthy individuals ; but, 
sooner or later, evil follows. The evil, however, comes on so 
slowly and gradually that it easily escapes observation, but can b< 
recognised by the almost instantaneous manner in which size, con 
stitutlonal vigour, and fertility are regained when animals that havi 
long been interbred are crossed with a distinct family/* 

Regarding the very remarkable subject of sterility of sexual con 
iiectlon with special Individuals only, Darwin says “ It is b\ 
no means rare to find certain males and females which will 
not breed together, though both are known to bo perfectly fortil 
with other males and ^males. We have no reason to suppose 
that this is caused by these animals having been subjected to 
any change in their habits of life. . . . The cause apparently lies 
in on innate sexual incompatibility of the pair which arc matched. 
Several lustanooa have been communicated to me by Mr. W. C. 
Spooner (well known for his essay on erosa-breediiig), by Mr. Eytoii, 
01 Eyton, by Mr. Wioksted, and other breeders, and especially by 
Mr. Waring of Chllsfiold, in relation to horses, cattle, pigs, fox- 
bounda, other dogs, and pigeons. In these cases, females which 
oitljer previously or subsequently wore proved to be fertile, failed 
to breed with certain males with whom it was particularly desired 
to match them. A change in the constitution of the female may 
sometimes have occurred before she was put to the second male, 
Vnit In other cases tho explanation is hardly tenable, for a female 
known not to be barren has been unsucco^afully paired seven or 
eight times with the same male likewia » known to be perfectly 
fertile. With cart-mares, which sometimes will not breed with stal- 
lions of pure blood, bnt subaeciuently have bred with cart stallions, 
Mr. Spooner is inclined to attribute the failure to the lesser sexual 
ower of tho raoe-horao. But I have heard from tho greatest 
reedor of race horses at the present day, through Mr, Waring, 
that it frequently occurs with tho mare to be put several times 
during one or two seasons to a particular stallion, of acknowledged 
power, and yet prove barren, the mare afterwards bLoeding at once 
with some other horse. These tacts are worth recording, os they 
show, like so many previous facts, on what alight constitutional 
diiroreuQcs the fertility of an animal often depends.** 

Before leaving the subject of the causes of sterility of animals, 

1 quote a passage from Darwiu regarding the results of conBno- 
ment : “ Suffiwient ovidcuoe,” says ho has now been ailvanoed to 
prove that animals, when first coudned, are eminently liable to 
suffer in their reproductive system. We feel at first naturally 
inclined to attribute tho result to loss of health, or at least to loss 
of vigour ,* but this view can hardly be admitted wheji wo reflect 
how healthy, long-lived, and vigorous many animals are under 
captivity, such as imrrots, and hawks when used for hawking, 
cheetahs when usetffor hunting, and elephants, The reproductive 
organs themselves are not diseased, and the diseases from which 
animals in menageries usually perish arc not those which in 
any way affect their fertility. No domestic animal is more 
subject to disease tliau the sheep, yet it is remarkably pro- 
lific. The failure of animals to breed under confinement has boon 
sometluiei attributed exclusively to a failure in their sexual instinct; 
this may occasionally come into play, but there is no obvious reason 
w hy this instinct should be specially liable to be affected with 
perfectly tamed animals, except, indeed, iudirecUy, through the 
reproductive system itself being disturbed. Moreover, immorous 
cases have been given of various animals which couple freely undet 
continemeut, but never conceive, or, if they conceive and produce 
young, these are fewer in number than is natural to tlie species, 
in the vegetable kingdom instinct of course can play no part, and 
wo shall presently see (ho says) that plants, when removed from 
natural conditions, are affected in nearly tho same manner as 
animals. Change of climate cannot be the cause of the loss of 
fertility, for, whilst many animals Imported into Europe from 
extremely different climates breed freely, many others when confined 
In their native land are completely sterile. Change of food cannot 
be the chief cause, for ostriches, ducks, and many other auiai^s, 
which must have undergone a great change in this respect, breed 
fixsely. Carnivorous birds, when confined, arc extremely sterile, 
whilst most carnivorous animals, except nlentigrades, are moderate- 
ly fertile. Nor can the amount of food bo the cause, for a 
sufficient supply will certainly bo given to valuable animals, 
and there is no reason to sup]vosc that much more food 
would be given to them tliau to our ohoico domestic pro- 
ductions which retain tlieir full fertility. Lastly, we may infer 
from the case of the elephant, cheetah, varlou.s hawKS, and of many 
animals which are allowed to load an almost free life in their 
native laud, that want of exercise is not the sole cause. It would 
appear that any change iu the habits of life, wliatovor those habits 
may bo, if great enough, tends to affect, in an iiioxpUcable manner, 
the powers of reproductiou. The result depends more on tho couMti- 
tutioii of the atxjcies than on tho nature of the change ; for certain 
whole groups are affected more than others ; but exceptions always 
occur, for some species in tho most fertile groups refuse to 
breed, and some in the moat sterile gioupa breed freely. Those 
animals which usually breed freely under confinement rarely 
breed, as I was assured, in the Zoological Gardens, within a year 
or two after their first importation. When an animal which is 
generally sterile under confinement happens to breed, the young 
apparently do not inherit this power ; for had this been tho case, 
various quadrupeds ft&d birds which are valuable for exhibition ' 


would have become common. Dr. Broca even affirms that many 
animals in tho Jardiu des Blantos, after having prodnoed younj^ 
for three or four successive generations, become sterile ; bnt this 
may be the result of too ol^e Interbreeding. It is a remarkable 
circumstanoe that many mammals and birds nave produced hybrids 
under confinement quite as readily as, or even more readily than, 
they have procreated their own kind. Of this fact many instances 
have been given, and we are thus reminded of those plants which, 
when cultivated, refuse to bo fertilized by their own pollen, but 
can easily be fertilized by that of a distinct species. Finally, we 
must conclude, limited as the conclusion is, that changed condi- 
tions of life have an especial power of acting injuriously on the 
reproductive system. Tho whole cose is quito peculiar, for those 
organs, though not diseased, are thus rendered incapable of per- 
forming their proper functions, or perform them fmporfootly.’’— 
E£trw3t fromthfi GnUumiaw LxtureSt ddivemd hy J, MiUthew.^ 
Duiwan, J/'.D., F»Ji,G,P,,L, 

GRAZING RIGHTS IN FORESTS. 


I N the letters which have recently appeared iu the Foreaier^ 
the effect of grazing ou the forest vegetation has alone been 
discussed ; aud it has apparently boon assumed that, provided it 
was shown that grazing was not immediately aud directly injurious 
to the r«*produclion, no further objoctiun could be made against 
it. 

Whilo, iiowevcr, fully admitting that this is the most import- 
ant point that we have to consider iu connection with grazing, 1 
am of opinion that the probable effects of grazing rhjhU ou general 
forest managomout deserve attention iu a discussion on the policy 
of excluding grazing from a certain class of forests. 

Apart from cultural considerations, I think that the existence of 
such rights would weaken onr control over the forests, and that 
they would be, iu general, an element of insecurity in our protec. 
tivo measures. All forest rights tend to hooome more onerous, and 
it la difficult, even whore carefully prepared records exist, to pre- 
vent tho demand tho right supplies from gradually increasing dur- 
ing a long series of years with the general growth of the popula- 
tion. Moreover forest grazing has this peculiarity about it that, 
within limits of course, tne more a forest is grazed over, the more 
pasturage will bo found ou it. Tlie patolies of short cropped gross 
increase in extent, aud, os tho cover lightHus (as lighten it must in 
time in any forest where the grazing is constant and severe, but I 
will allude to this later ou) spread over tho on tiro area. 

Tho history of forestry iu all European countries furnishes us 
with numerous oxauiples of tho growtli of rights, which, when 
granted, must have appeared harmless enough. In tho Forejitcr 
for April last, we find, oa, an instance of this, somo intorostiug 
facts regarding the extinction of rights in Epping Forest ; — 

“ The extinction of rights of fuel in tho Manor of Waltham, Holy 
Cross and Sewardstonc, which wore utterly destructive to the ap 
“ poaranco of the forest cost C15,000, and 1^7,000 were paid to the 
** inhabitants of Longton to extinguish their rights of lopping. The 
entire cost of the arbitration cost £109,505.” 

In European countries, where tho indirect evils from grazing 
are less injurious than in India, it has boon admitted witliout 
question, not alone by pi ofessional foresters, but by tho general 
pul>lic, that grazing rights are a serious danger to tho State forests, 
and largo sums of the public money have been devoted 
to tho extiuotiou of these rights. A recent writer iu the 
Hfoitr d(\^ Eiuix i‘t ForHft thus expresses this opinion : — 

** L' Extinction des droits do pkturage dout los fov^ts domioalcs 
' sout encore grev^es est do la plus grande importance, non seule- 
‘ mont au point de vue do I’interet du Tresor, mala aurtout an point 
‘ de vue do l’lnt<5r0t social. Persomio ue conteate on effot, qua 
* lea droits do p&turage, quaud iis ne sout pas une causa do d4terl- 
‘ oration progressive, de ruiue finale pour los forests, sont du molus 
* toujours un obstacle h leur amelioration.’* 

In tho peculiar conditions under which forest work is carried 
'tt in India, these objections to grazing, %n any ivIiaUver, ir- 

•espectlvo of the direct injury done to the vegetation, appear to 
ne so weighty and important, that I think it would be impolitic 
;o allow grazing rights of any sort, even iu deodar fom^, u/hf^th 
•ver this can he avoided. 

But at the same time I agree with Mr. Moir iu protesting against 
orests being left unreserved, simply because we cannot entirely 
ixclude grazing from them, while I believe that grazing 
•lone, when Huffiolently sevorc and constant, can, in time, 
'.amv tki‘ annihilation of ahy forest, kvkn deodar. I am 
iouvlnced that with proper restrictions, and by closing, if 
lecessary, parts of the forest for a time, any forest can 
>u at least preserved, in spite of grazing ; but tliat a right of 
razing from its tendency to increase, is always a serious danger, 
nd should be avoided where possible. The fact that forests can 
xist and reproduce themselves In spite of moderate grazing, is 
iroved bv our finding forests still iu India, just as conclusively as 
.he fact t^t large forest areas have disappeared under the united 
nflueuce of over-felliug and grazing, proves the necessity for State 
interference in forest management. 

But until the time, certainly not yet within a measurable dis- 
anco, when the natives of this country more generally grow 
odder crops, immense areas must continue to be devoted to graz- 
ng. Mauj^ of these areas, which as a rule are unfit for oultivatioi, 
ire still fairly well stocked with timber, and could be improved 
and continue to furnish both timber and pasture under a simple 
lyetem of forest management ; and there are many oases in which, 
)wiug to peculiar circumstances, such as the feeling of tho people, 
ir the opposition of tho Civil authorities, it is t^EAOXiOALLY neces- 
sary to aoo^t forests burdened with arazing rights. 

But this is no reason why we shoula allow forests to be burdened 
ith rights, when this oau be avoided, under the mistakeu notion 
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that they will not be an obstacle to improvement Apropos of the 
disonssloQ on the effect of grasdi^ in deodar forests, some facts 
relating to the ‘*chir” {pinwlong^folia) foresU in the Murree HUls 
be of interest. 

In many parts of these forests, where fires have not recently 
occurred, we find, in spite of grazing which has never been pro* 
hibited or in any way restricted, a douse crop of vigorous young 
seedlings, and these do not appear to have suffered in any way. 
Where, however, the cover of the foreet hae been removed by 
felling or lopping, so as to allow an unbroken stretch of grass to 
spring up, there are as a rule no seedlings. In several piacoa the 
forest land has been cleared for cultivation and then abandoned. 
In sequestered places far away from villages, the forest has sprung 
up ^^n on these cleared places, but whore grazing has been 
more severe, this has not happened, and the cleared places remain 
perfectly bare. Now, as 1 have already stated, seedlings of 
any sise do not appear to be injured by grazing, but it would 
appear that when they come up m short grass they are constantly 
browsed down while still vonr young. For it is impossible to 
suppose that none germinated in the bare places, when we find 
similar cleared places well stookod with seedlings. Darwin gives 
an exam^e of this in his Oriaiu of Speown, 

But now important an elemeut enclosure is I plainly saw near 
•* Famham in Surrey, Here there are extenaive heaths with a 
•• few clumps of old Scotch firs on the distant hilltops 1 Within 
** the last ton years large spaces have been enclosed, and self-sown 
** firs are now springing up in multitudes so close together that I 
** all cannot live, VVhen 1 ascertained that these young trees had • 
‘ not been sown or planted, I was so much surprised at their | 
‘ numbers, that I went to several points of view whence I could 
‘ exaraiue hundreds of acres of the unenclosed heath, and literal* 

* ly 1 could not see a single Scotch fir, except the old planted 

* clumps. But on looking closely between tlie stems of the heath 

* I found a multitude of seedlings and little trees which had been 

* perpetually browsed down by cattle. In one square yard, at a 

* point some hundred yards distant from one of the old clumps, 

* I counted thirty-two little trees ; and one of them with twenty- 

* six riupi of growth, bad during many years tried to raise its 
‘ hoatl above the the stems of the heath, and had failed. No 

* wonder that os soon os laud was enclosed, it became thickly 

* clothed with vigorously growing young firs.” 

1 cannot believe that this 'does not taac place in doodar forests 
also,^ and it would appear to be a mistake to suppose that animals 
grazing do not injure the young seedlings of species such as dcodai* 
and other conifers that, when older, they will not touch. In fact 
it would appear certain that where the grazing is sufilcieiitly 
severe and constant, every seedling is eaten down as soon as it 
appears, and reproduction beconioa absolutely impossible. 

Of course, where the number of auinfhls pastured is small com- 
pared with the area, this could not happen; and if in addition to 
this tho land is hilly and uneven or rocky, the majority of the 
seedling of uupalatable species, many of which would come up out 
of tho little tracks followed by tho animals when grazing or be- 
tween rocks, would entirely escape injury from such limited grazing. 
We may indeed go furtlior and suppose that whore there ‘was a 
struggle botwoon a number of species, those that were unpalatable 
to the animals would be benefited by grazing uudcf the conditions 
I have described. 

It is, I think, this immense dilTerouee between ^ur/rr*grazing 
and 0 U 6 ’r 'grazing, between the iiijury done by a few animals plri- 
i\ig and clio<mng their food among tho undergrowth and pt^ohos 
of grass under the more or loss complete cover of a forest, and 
the injury done by a crowd of {fnitnuls constantly grazing on a 
continuous stretch of grass ffftd probably, involuntanly ^ arojqnnij 
down emry feedling^ thot ahsolutdy povionom or naiineotts^ that ac- 
counts for the fact that while wo have examples of hill fore.sts 
disappearing in a few years almost entirely through grazing, wo 
also find cases like those cited by Mr. Moir, or some of tho pine 
forests X have mentioned near Murroc, in which, in n/nto of yrazitiy^ 
reproduction goes on as vigorously oh could be desired. The im- 
portance of this diiferouoe botwoon the olTect of light grazing and 
severe grazing is evident. As tho wants the forests satisfy iucreaso 
with the natural growth of the population, a harmless grazing 
right may, in tho course of time, overwhelm tho forest burdened 
with it. 

That tho simply of posture in a forest tends to incrooso with 1 
the demand, I think will be evident to any one who examines a 
forest tionstantly grazed over, and who observes the change 
from soil and undergrowth of the least frequented or denser por- 
tions to the hard bare soil patches of short grass and, cvoiitu^y, 
in the most froc|nouted portions to the continuous stretches of 
short grass with ocoasionM isolated trees. 

With regard to Mr. Moir's very practical argumont in favor 
of limited gi'ozing in deodar forests, namely, that those forests 
in which grazing is not prohibited are In a very much better 
condition, as regards reproduction, than tliosc protected from 
grazing, there is nothing contrary to reason or cxpeneuoe in 
supposing that tlie deodar seedlings arc benefited where the 
cattle eat the grass and leave thorn untouched. But Cmm what I 
hav6 quoted, it would appear that if the grazing had been a little 
more severe and constant, this would not have happened, aud the 
seedlings would have disappeared with tho grass while still very 
yomlg, and as grazing tends to increase, it is a wise policy to ex- 
clude grazing even wnere at first not injurioiin. But 1 am of tho 
opinion of “ Sw.” {vido the Forf^strr for March) tliat there i« 
room to doubt that grazing alone was the cause of that superiority 
noticed by Mr. Moir in the forests grazed over as compared with 
those on which grazing had been prohibited. Very probably Mr, 
Moir is correct, in his deduction, but he has not cited sutficient 
facts to place it beyond doubt, that grazing alouo and nothing else 
caused tne superionty, 


Not long ago I hoard a similar fact made use of to prove that 
fires wero beneficial to pine forests,^ and that consequently our 
teaching was nonsense. Since the lost ten or twelve years the 
villagers have been prohibited from setting fire to the pine forests 
in tho hills about Murreo, which previous to that time they had 
regularly burned for pasturage every year. Many of these forests 
are now, indisputably, in a worse condition than they were some 
years ago. In fact in some places there are seedlings at 
all, and as notwithstanding this the mature trees are being 
fellml, these forests offer a perfect example of the conversion 
of pine forests into pure gross lands. But this deterioration is not 
due to tho teaching of forestry as regards the injurious effect 
of fires being erroneous, hut to the fact that fires ha vs vccastomlly 
broken out, and having the accumulations of several yt^ars to feed 
them, instead of only one, or part of one, as they had formerly, 
have been much more violent and done much more damage than 
they did in former years, the soodliugs hoing utterly destroyed 
instead of only scorched. It may bo said that it docs not much 
matter whether tho theory or the practice was wrong, tho result 
of forest work in this ease is to render the last state of these 
forests worse than tho first. But the failure is due to the com- 
mon sense rules which experience has taught to he uooesaary in 
fire protective measures not being complied with. In foot the 
forests were made over to tho Forest Departmout saddled with 
the Impossible condition, as foi* as their pi'otectiou and improve- 
ment are oonceraod, that the villagers could, with the consent of 
th*^ civil authorities, extend their cultivation wliere they liked 
in them, and fell trees where they liko<l,t so that it has boon im 
possible oithorto demarcate or tire-trace these forests. 

It may not be out of place to recall here that not very many 
years a^o It was argued that fires wore beneficial to teak forests 
and assisted reproduction, and that by keeping out liros we were 
adopting a “ wrong system.” 

The late Captain Forsyth, in ** * * The Highlands of Central India,” 
writes as follows : 

“The grass buruiug universal in these forests” (teak forests of 
of tho Satpura Range) “ is undoubtedly beneficial in a great vaiicty 
“of ways.” * ***** 

“ It has been held by some that those fires are very injurious to 
‘ the growth of teak saplings and other valuable trees, but it is 
“ au undoubted fact that teak seeds will germinate and produce 
“ better seedlings whore tho grass lias been fire(l than where it has 
“ not ; and it is not well established that much ponnaiient injury 
“ is afterwards done to the seedlings. By groat efforts fires were 
“ kept out of one or two favourably situated teak forests for some 
“ yoa;s, but no result of cousequence to the young trees was ob- 
“ served.” 

* ** X * If ^ 4, 

“ The discussion, liowevor, can never assume much practical val- 
“ uc, since it wtiiild be quite impossible, with any means at our 
“ command, to keep tires out of any but a few very limited and 
“ favourably situated localities. ” 

Since this was written bimdreds of thousands of acres of teak 
forests havft been aiiuualJy protected in tho Melghat with in 
disputably a good ofiect to tho forests, and the villagers thoni' 
solves, tho wild Clouds and Kukurs, recognise tho wisdom of fire 
protection. 

r ^>’AUCY. 

— j/oj ludtan Forester.} 

EUCALYPTUS TUEE IN THE ARGENTINE 
REPUBLIC. 

C ONSUL BAKKR, of Bucnoii Ayi’os, says that the JHucilypitm, 
styled by some tho “ fever-destroying tree,” is considered to 
be a very healthful tree, and the pungency of its leaves is such 
that it is never molested by insects; it is reported to be tho 
only tree grown in the Argoutino Republic which tho locusts will 
not attack. It has the reputation of being an effectual destroyer or 
absorbent of malaria. In A.-.3traUa, it is said, there are no marsh 
fevers where large forostr of tho Fitu'xdyptv.'* exist, and tho trees 
have been planted in the Pontine marshes near the city of Romo, 
with oxoollcat effoot. In Huenos Ayres they bruise the loaves, and 
bind them to the forehead for nervous heauaehe. The loaves them- 
selves are a special abhorrenee of such iusoots as prey upon fruits 
aud fruit trees, against whose visitations they furnish protection 
by being scattered thickly on tho ground underneath. Consul 
^ker U strongly in favour of introducing this tree into the major- 
ity of the Kurupoau countries, and into the United States, aud 
oalls attention to the success which has attended its cultivation in 
certain districts of Franco, Italy, Spain, and Portugal. I'he tree 
has been planted on a large scale and with good msults in Algiers, 
and at the Universal Exposition of 18fi7,in Paris, the trunk of a 
tree only eight years old, having a circumference of between five 
and s^ foot, was exhibited. The Wu>ccdypttus glohulm grows with a 
rapidity which is surprising. The first year of its planting, its 
usual growth is about 18 iuclios per month, when it is planted 
under favourable circumstances. Its iucreaso in height is some 
what retarded during the second year, but the diameter of the 
trunk iuorooscs, aud its branches begin to spread. Owing to this 
rapidity of growth, forests of these trees are obtained in ton years, 
which with other trees it would take a century to form. As an 
example of tUoir increase, it may be stated that in Hyeres, seeds 

* But the peculiar tjonditious under which thc'ie forests were mode 

-vor to the Forest Deportment, tho Forest Officer in charge cannot 

prevent thin destruction, as the vinairorM tJaii, mider onlors from tho 

iolmiidar, foll^ny trees they reijuiro for ilicir own use. 

t ThoHO forostM are now being dumareatod ; as soon os tlii^ 
aooomplishod, it will bo possihlo to protect them proporly, 
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plautod in 1 857 in 1 S65, roaohed the kei£(lit of 58 fOet. In 
Toulon, tbe plantit grow to 2-i foot In two yoari. In 1868, there 
wore tree# In AlgloM of three year** growth, which had attained 
a height oi from 80 to 85 feet, and generally in that oountry tliey 
grow at the rate of about 10 fret each soaton. In Australia, its 
liative soil, trees of fifty years’ growth attain an altitude of from 
225 to 280 feet, and a oireutnfcrence of from 50 to 60 feet, producing 
colossal boartls or slabs 160 feet long and 12 feet wide. In the 
Argentine Republic, the tree has a perfectly straight trunk, and 
in the forests the branches rarely begin below 60 or 70 feet. 
The outside bark is loose and shaggy, like the plane tree. When 
young, the trunk is full of small branches, filled with bluish green 
leaves, In the first years of its growth the loaves are opposite 
and sessile, but as the tree assumes its true character they become 
l>ctiolate and alternate, and their colour changes to a much darker 
hue, hanging vertically, and presenting their edges to the sun. 
Their two surfaces are exactly alike; the flowers are White, and 
produce a oapule-ieed vessel of the size of a filbert, which is full 
of small blacK seeds similar to those of the onion. The tree will not 
grow from cuttings : it must be produced from the seed. These 
are generally planted in boxes, and afterwards transferred to small 
beds. Two or throe seeds are generally plantwl together, and light- 
ly covered with fine earth or river sand, and afterwards ^nely- 
cut straw is strewn over the top, as much to protect them from the 
hot sun as fioni heavy rains. In very dry seasons the small plants 
arc watered every fifteen days, but this Is not absolutely necessary. 
The tiee requires a deep soil and permeable, neither too light nor 
too compact, and it does not grow to advantage when there is too 
much humidity in the earth. The usual time for plauting the seed 
is In the months of February and March. The seeds begin to sprout 
in eight or ten days. The cultivation of the ISticali/ptuH in the Ar- 

{ {entine Kepublio has only two difficulties to encounter, the first 
>eing the irregularity of the soasous. A hard frost out of season, 
whicli sometimes occurs, may destroy a large number of plants. It 
is, however, very rarely that trees that have safely passed the first 
winter will afterwards he killed by frost. Although the tender 
shoots may suffer, the tree, for that reason, docs not die, hut with 
the first favourable weather new aud stronger shoots will spring up. 
After having changed their leaves, the trees appear to be able to 
endure greater cold. The other difficulty with which they have to 
contend is the wind. On account of their rapid growth, the trees 
Irccome top*heavy with their weight of leaves ; and the roots for 
sxistaining such an enormous pressure as a high wind produces are 
relatively small, so that a south-west pompftrot especially after a 
rain-storm, will sometimes uproot whole plantations, und this is 
particularly likely to happen durin^he second year of their growth 
To provide against this, planters in Ruenoa Ayres make use of atakes 
and supports to guard against the danger to which the trees are 
exposed. When the trees are placed close together, they assist to 
i3roteot each other, and when tney are planted under the Ico of a 
bolt of timber, which is frequently clone, they are better enabled 
to resist the wiud. After the third year they arc thiuuod, and those 
thus cut away arc used os stakes or guards for the venU — Journal 
of the Society of Arltt, 


the results obtaiood from all the eight hybrids ore compared In the 
follow’lng tables 


Crystallised suli^hato of quin- 
ine 

Crystallised sulphate of cin- 
chonidiue ... 

Crystallised sulphate of quini- 
dine 

Ciuchonino (alkaloid) 


No. 1. 


2’87 

2*94 

traoes. 

0'72 


Crystallised sulphate of quin* 
iue 

Crystallised sulphate of cin- 
ohonidine 

Crystallised sulphate of quini- 
diue 

Cinchonine (alkaloid) 


No. 5. 


2*12 

2*84 

traoes. 

0*33 


No. 2. 

No. 8. 

No. 4. 

1*48 

1*88 

0*97 

2*85 

2*93 

1*94 

traces. 

0*57 

traces. 

0*52 

traces. 

0*80 

No. 0. 

No. 7 : 

No. 8. 

2*04 

6*12 

3*00 

2*26 

2*46 

3*33 

traoes. 

0*68 

traces. 

0*55 

traces. 

0*57 


Br, King points out that hybrid No. 4 is very poor in quinine, 
and it was the trees of this sort that were uprootecl during the year. 
^o. 7 appears to bo exceptionally rich in quinine, and the planta- 
tions of this variety might with advantage be extended. 

The total number of cinchona trees of all sorts at the close of 
the year was 4,711,178, namely red {Oinehona iS^accir?t/>? rt)3,713,200, 
yellow {Catisaya Ledgvriaufx) 662,998, hybrid unuained variety 
304,378, and other kinds 30,592. 

3. It is satisfactory to observe that the crop of the year is the 
largest that has yet been harvested on the plantations. It 
amounted to 396,980 pomuls of dry bark, of which .372,610 pounds 
were of Succinihra^ 22,120 pounds of Calinaya and Ledgeriana^ 
and 2,250 pounds of hybrid bark. By far the largest portion of 
the produce was made over to tho factory for conversion into 
cinchona febrifuge, while about 41,800 pounds of yellow aud red 
harks were sent at the request of the Secretary of State to London 
fr. converted into various forms of febrifuge, and 

country for trial by the Medical Depart- 


this 


CINCHONA. 


T he following 
Government 

3882-83, and tho Annual Report of the Quinologist for tho same 
year i— 

Tho result of the planting operations of the year shows a 
decrease of about 50, (KH) cinchona trees on the returns of 1881-82. 
This is doe to the uprooting of a largo number of tho Oalitaya 
and hybrid vmietios which were found to possess bark of poor 
quality. Some 160,000 red bark trees were also uprooted in the 
ordinary rotation, and w’orc replaced by the yellow bark and 
liybidd varieties. Nearly all the land within tlio existing 
cinchona reser^'^e suitable for the cultivation has now been planted 
out, aud the Superintendent accordingly applied, in October 
last, for permission to plant out with Ledgeriajia and the liybrid 
variety a tract of laud in the traus-Toeeta portion of Darjeeling 
which had been reserved for Government cinchona cultivation. 
Both these species have been proved by repeated analyses to be 
very rich in quinine, wliile most of the yellow bark or quinine- 
yielding trees on tlto existing pltmtations at Muugpoo are quite 
young, and the whole stock is not sufficient to furnish, oven 
wffion mature, enough bark to employ tho factory profitably for 
more than a few weeks in the jroar. There lain fact no planta- 
tion of these trees actually in existence, while the nurseries 
have a magnificent stock of nearly half-a-mlllion plants of the 
best sorts of yellow bark trees whioh would be lost uuless the 
seedlings were apsodily planted out. The proposal for forming 
the new plantation was Toadily approved by Government, imd 
measures have sinoo boon taken for planting out tho reserve 
with a number ol tho best kinds of Ledgeriaua and hybrid 
cinchona. 

2. In the Resolution recorded upon the proceedings of last 
year, It was remarked tlmt there were several distinct forms of 
tho hybrid variety, and analyses wei-e given of the samples of 
bai'k of four of these forms. During the year under ro^iew tlio 
Superintendent had analyses made ol lour more of these forms, and 


to be there 
returned to 
ment. 

4. The expenditure on the plantations amounted to Rs. 

80,739-6-2 agaiuet tho budget allotment of Ra. 82,225. Of this 
expenditure! Rs, 17,548-3-2 wa« incurred on the newly opened 
trans- 1 eesta plantation, and on the young plantation nt Sittong. 
This sum is chargeable to capital account. Tho balance, amount 
^^1 1 ^ 1 * which was spent on the old plantation, 

aud includes charges on account of packing and carriage of bark 
sent to Kngl'ind, is chargeable as working oxponMcs. 

5. It is disappointing to notice tlie continued failuro of 
CartfuigmahtiYk, uotwithatauding that tho utmost care has been 
taken of the plants aud every endeavour made to grow them 
at various elevations and with varions expoaures. Only three 
plants were alive at the close of the year. An attempt has been 


is tUe roaoluHon on th« Annual Report of the plant, .t-hioli 

, r * genus botamcally allied tq cinchona. It is said to be 

Unchona Plantation m Bengal for tho year less particular than cinchona as to (mil and climate, and produces 


a qumluo-ylelding bark under the name of Ouprea, I'fils bark 
forms a very largo proportion of the quantity of quinine bark 
iinportod into Europe. Although the first attempt to grow the 



Licutonant-Governor will await the result of “the exporiinont 
with much interest. Tho surplus seed of the Oallmya Ledgtriana 
was as usual distributed during tho year gratuitously amoncst 
applicants. ® 

6. Dr. King has eventually succeeded In obtaining an analysis 
of the bark renewed on Succintbm trees that hod their original 

I bark removed by tho shaving pi-ocess introduced by Mr. Moons 
I tho distinguished Director of Oinchona Cultivation to the Dutch 
Governraont, It appears tliat this prooess consists in shaving ofi' 
the greater ]^t of tho baik of a Uv^g tree to the height of from 
eight to ten feet from tho ground, care being taken to leave every- 
where a sufficiently thick layer of bark to cover tlio wood. This 
method has had a fair trial on the Sikkim piimtations, and tho 
result has, beyond doubt, been"^ favourable, as tho bark renews 
perfectly. What, however, remained to be seen was whstber the 
renewed bark was as rich in medicinal alkaloids as the origiiial* 
It was witli the object of determining this question t^t the 
analysis above referred to was undertaken during the year. • The 
results are thus described by Dr. King : ^'’he bark renewed 
rather slowly, but the analysis shows that it is very rioh both in 
quinine and cinohcmidlno ; and there can be no doubt that in 
countries where red baik trees are perfectly at home, and where 
their coutinuanoe in good health and vigour for a long series of 
years can bo absolutely counted on, this shaving prooess mnstdie a 
very excellent one, ” 

7. An interesting feature in the operations of the year Is tJm 
low cost at which tlie febrifuge was turned out. The price of the 
febrifuge necessarily fluctuates from year to year, but in no former 
year hw It heeu so low os Rs. 8-8 a pound. This satisfactory 
result is attributed chiefly to the larger percentage of the alka- 
loids (2*73) extracted from tho hark used in manufacture. The 
issues, however, fell below those of 1881-2, though they were a 
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little In ndwKee of tboie for 1880<81. Tho following ttvble oom 
pares the distribution in the past three years 


1880‘81. 1881-82. 
lb. 02. Jb. 02. 
To Medical Depot, Calcutta ...3,000 0 3,886 0 

Ditto, Bombay ... 2,000 0 1,000 0 

Ditto, Madras ... 500 0 800 0 

To Colonial Government, Mauri- 

tlus ... ... 

To Surgeon-General for District 


Modio^ Of^oers of Bengal 095 4 

To lu8peotor«General of Jails for 

jails and look-ups, Bengal 14 12 

Sold to the public ... ... 3,150 11 4,880 0 

Given 08 samples ... ... .3 2 2 9 


1882-88 
Ib, oz. 
2,000 0 
1,000 0 
350 0 

160 0 

803 12 

20 12 
4,560 12 
10 0 


Total ... 8,653 13 10,878 9 8,901 4 


The Issues to the public were 120 pounds below those of 1881-82, 
and not in excess oi that 3 'ear as stated in the superintendent's 
report. Tho stock of febrifuge in hand on 31st March 1883 
amounted to 2,0621 pounds, which, though greater thou that with 
which the year opened, is by no means too large a reserve to meet 
emergencies. 

The revenue derived from the sale of the febrifuge, seed, plants, 
and bark amounted to Es. 1,52,807 1-0— 

Rs. A. P. 


By sale of febrifuge, seed, plants, and bark to 
the public ... 

By credits from tho Medical Depot of Calcutta 
Ditto ditto ditto of Bombay 

Ditto ditto ditto of Madras 

Ditto from Colonial Government of Mauritius 
Ditto from the Surgeon-General, Bengal 
Ditto from tho Xnspeotor-Goneral, Jails 


80,577 9 0 
33,766 0 0 
16,500 0 0 
5,775 0 0 
2,475 0 0 
13,271 8 0 
442 0 0 


Total ... 1,62,807 1 0 


The operations of the vear resulted iu a profit of Rs. 60,284-9-5, 
which is eaual to a dividend M 61 per cent on the capital outlay. 
This is exclusive of the cost a considerable quantity of tho bark 
sent to the Secretary of State which has not been taken into 
account. It must, moreover, be borne in mind tliat these profits do 
not represent the whole of tho gain of the year, Tho cost of an 
equal quantity of quinine at Rs. 96 per pound would liave been 
Ks. 4,01,328. Tho cost of tho febrilugo used was Ks. 08,988*8. 
I'here was thus a saving of Rs. 3,32,340. Tlio total saving elfected 
since tho fopenlng of tho factory by tho subatitutiou of the 
febrifuge for sulphate of quinine amounts to Rs. 23 j luklis, which is 
more than twice the amount of the cost of the plantations. 

9, Considerable attention was given during tho year to the 
improvement of the process of manufacture. Tho present system 
is admittedly wasteful, iu that it faih to convert into febrifuge 
tlie whole of tho alkaloids which the bark contains, while 
there is no doubt that, by the adoption of a ditt’orent and more 
costly process of manufacture, a still hu’gor poroentago of tho 
medicinal alkaloids could be extracted. It is not, however, 
equally certain whether the febrifuge so obtained could bo turned 
out at i loss cost per pouud. Tin*, whole subject ni tho course 
to hif adopted in the disposal of tho raw produce of tho planta- 
tions is stfu under the consideration of Govciumont. 

10. The thanks of tho LjouSonant-Govornor are again due to 
Dr. King, whoso managemcaVof liis depiirtmcut leaves nothing t\> 
bo desired. Dr. KiiigTias reported very favourably of tlie servieei 
of Mr. Gammle, and the Lieuleiiaut-Oovernor entirely concurs in 
the praise accorded to him. The oilier asHLstants of the depait- 
ment are also well spoken of. 


MR. MOENS’S WORK ON CINCHONA. 

J/r.vit«)'foi-2lHtJiuK- i. ti review, I'y Mr. K. 

W. Van Gorkom, former Uirector of tlie lu 

Java, of J)o Sinwultuur m Azie, IXH M e«, ml C- B, 

Moona, Uireotor of the Government cu.e lo.m enterp. ise la Java. 
We translate tho notice as follow. -.-“With this work, the fruit of 
veara of long study, experiment and ohservatioua, tho writer has 
orownod his longlAy rule o! the Government oiiichona eulturc in 

Java. The hook, a quarto, printed, with wide margins ou thick 

paper, with full list of contents and alphahetioal mdov, oocupiug 
notless than 883 pages, comprises a careful de scriptiou of the 
history, culture, harvesting, and totaiiioal as well as eh^ical 
wTssmiliarlfiaa Thfi muffnificeiitly exconted photot^ pea, taken 
Cmtltartby Mr. Tii^rgive. hy their clear amt aoourato 
ronreseatatioM, a still higher value to the entire work. This work, 
ttfl^o^holee both iu its contents and in its costly execution, is 

April 1883 superintending it in its entirety. Mi. M^us h%d the 

moriifavorableopportanity to study both the .^wtoncal 

soieutilfprobIcTis iu aU their 

tlv^lTa clearer light. A mouth’s visit to the cinchona r^^^au ta- 
tions la British In^, extensive and intuna^ relations with the 
best qulnologUts in Europe, would preserve 

the remarkable book, a interesting and indispeimWeiu the J 

degree to the planter and the merchant as well as ^ 

sci^tific student, beois on every page the evident traces of wide 

and at the same timo profound vioxYs, {Science owes special 


thanks to the Medical Union of Batavia, who undertook the 
publication of such a costly work, No library of importance 
should be without the book. May It be the privilege of the 
honored and respected writer to oontlnne to utilize his exteiislvo 
quinologlcal knowledge still in his native country for the highest 
interests of culture und of commerce I ” 


FORESTRY. - 


TAPPING riXUS LONGIFOLIA FOR RESIN. 

A S there is some likelihood of a considerable demand arising 
almost immediately for Pmun lojitji/oiUi resin, the subje ct of 
tapping that tree ought to possess no slight interest for the 
Himalayan forester. • 

Tho extensive forests of this pine which stretch along tho 
lower slopes of the outer North-West and Punjab Himalayas 
have hitherto remained valneloss except at a few points, such as 
JSTaiui Tal, Rauikhet, &c., where tlie wants of a large local popu- 
lation and the absence or iiiBufiicicncy of other woods have raised 
this pine to the position of the chict or sole timber and fuel tree. 
Not that there is no market for its Umber in the numerous 
wealthy towns situated within a hundred miles of tlie hills, but 
present pricos arc os yet too low, and transport too difficult and 
costly to make export from these hills pay, Mcnco evory cir- 
cumstanoo likely to Increase the value of tlio pine ought to be 
very welcome. Sliould the tapping of the tree for rcsiu prove 
reinunorativo, tho result may be that wo shall be able to work 
sevorai bnndred square miles of welbnLockod, hitherto unproduc* 
tive forests, tor the conservation of which other forests have at 
present to pay, and which hence make our finanolal position appear 
year after year much worse than it really is, and act as «'v drag ou 
tho progress of the Department. 

There is on tho surface no reason why the Pinuf< lanff\folu(, 
should not be as important a source of wealth to Northern India 
as the cluster pine is already to tho West of France, even with its 
present very imperfect moans of commaiiication. As lu both trees 
tho largest quantity of resin is contained in tho sapwood, It is 
probable that tin,* method- employed in tapping the one will suit 
with little or no modification the other. Readers of tlie Indian 
Ihtmtflr will licncc perhaps fiiul the following extract from the 
translation of Hagncids’ kl€ineui.i of ^Sylck^dt^u'o interesting. It 
describes the metliod employed iu tapping the cluster pine, and 
gives some information regarding the amount of yield and price of 
tlic re!-nn and Uit imiuufacturo into the \ arious products used iu 
the arts. Tho excellent illustrations which aoooinpany are from 
the j>eu of Mr, A. F. iJrouu, who has kindly drawn them at my 
request for Ihu liuliun, Foreattr : — 

There arc two methotls of rosin-tappiDg, which In French are 
tennctl reKpectively grnmiarjp d vtoi't aiut ffpmmaye d vk. The fii st 
exhausts ami kills tho tree (whouoo the namej, and ia adopted 
only when the tree is to bo felled soon after ; the second, os may 
be guoHsed, bos for its object to obtain tho resin without oausiiig 
the doatii of ilio tree, Iu either cose, the first thing to ho dono 
is to take ofi’ gradually a. rectangular strip of bark, beginning at 
the foot of tlio tree and going up about 4 inches ; a little wood 
iniiat also be renioVtsd with tho bark. Tho wound thus 
mad(} is tochnically called a f/nurrp or blaze. The instrument 
use* I is a light a\o with a curved bead and a handle bent 
at an angle in tlie (lin>ctioii <d tho concave face of the 
hc.ml. Once or twice a week tho wound is ro-opeiuMl, and 
it is at the aame timo lengthened by takiuj^ ofi’ a fresh strip of 
bark and wood above it about two-fifths of an Inch long, lu this 
nuiimer the wound attains u certain length, ivhioh in tho forests 
umicr the control of tlie Fore.st Ilupartmout ought never to exooed 
11 feet. Moreover, in the printed stipulations which contractors 
bind themselves to observe when they purchaHC the right of resin- 
topping, there is a clause which fixed a maximum of 5 iochos for 
tho breadth of the quarre, and a maximum of two-fifths of an inch 
for its depth. 

“ Only one qonrrc at a timo ought to be worked in those trees 
which arc not to bo felled iu the next tliinuing operations. To pro- 
long their existence, it would oven bo dosirablc to make the quarre 
only ,3 inches wide. The feam.o qmrrc ia worked for 5 years by tho 
in’oceas explained above of freshening and lengthening the wound. 
IJnriag the first year it is longtheuod by 22 inches ; during each of 
the three siiccoediiig years by 26 inches i and during the fifth 
year by 28 inches. Al: the oud of this term a now quarre ia opened 
which ia worked iu tho same manuer. This pixiceas is repeated 
until within a few years of the felling of the treea so tapped, when 
tho prooeaa calJod yemmaye. d 7noFt ia employed. 

No tree ia tapped in the mannor we iiavo just descrilwd before 
t has attained a cironmforeuce of 3 feet. M. Lamarque is of opinion 
that it would be better at the beginning to work a quarre. for only 
our years, and then give tlio tree rest for ono year. Tho qnurrfH, 
when left alone, soon heal tip by the formation of new rings of wood 
iiid iMvrk, a^d some time after a new quarrt m\y be opened ia the 
swelling formed by the bark immediately over tho old quarre. 

“ I’he swelling is a sure indication of the oxistence of an old 
qxmrre beneath, and aouio old trees may bo seen hero and there 
bearing truces of sevcial of them. It frequently happens that from 
want if sufficient adherence, tho bark separates on each aido of the 
old wounds, the sc]>aration being wider at the middle, where also 
the consequent sweiliug out of the liark is naturally greater. This 
phottomenon gives the Tower part of the stem the shape of a 
spindle, and the trunk looks as if it wa'^ being orushod under the 
vfeiglit of thq portion of the tree above. 

** 111 private forests the quarrel are often allowed to reach a 
ifeight of 13 to 16 Rot, and two or three are worked at a time ou 
thick trees, This ia a bad practiog. If for the time being a treo 
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itt madfe to yield a largo otiaatlty of reelu, ltd loogevlty U matori- 
ally nhorteued. 

A» \v(j have already iudicated, gemmagf d mort U proctbod 
only in the oaao of trees near thuii* maturity, or of those whioU 
aio to be fciUo<l in the very next thinning operations. It la began 
as soon as the trees arc big enough to contain a quarre^ In other 
words, os soon as the they luve attained a girth of 20 to 24 inches. 
This generally happens at tJic age of 20 years. The //Knrrctf arc 
opened in prccis'^iy the same manner as in the first process, only 
thev are workuil up faster, and several at a time are opened in 
oorch tree. CJsuaUy a tree treated thus dies In three or four 
years. 

“ When a now quarn is out or an old one re-oponod, the resin 
oor.es out In boad-liko drops. A portion of it flows down the wound : 
tberost, owing to volatilisation, solidifies and forms a crust over the 
exposed wood. This solid substauco is known under the name of 
galipot. Formerly the rosin was allowed to run down to tiie foot of 
the trees, where it was received in a little trough hollowed out in 
one of the roots or in the sand. Much of the resm was thus lost by 
absorption in the sand, ospecially in the first year. Little earthen- 
ware pots are now used, which are hung along the stem of the trees 
and are raised as the quan'i< is worked up higher. To got 
the rosin to flow into tne pots, a small curved plate of zmo 
is lightly driven in au oblique direction Into the wood im 
mediately over each pot.^ The pot is kept in its p'aco by means of 
a nail fixed under, and on which it rests lightly. To render the 
waste still smaller, the pot is covered with a thin board, which 
prevents the loss of the volatile portion of the rosin. The 
resin-tapper examines the pots when no goes round to re-open the 
wounds, and empties any he finds full, The galipot is scraped off 
once or twice a year, 

“ The use of those pots and plates of zinc constitutes the method 
of Mr, Hughes. It rcr^uires a heavy outlay at first, but it possesses 
the advantage of yielding a larger quantity of resin, and that in a 
purer state. According to Mr. Sainanos the results of this method, 
as compared with former results, are os four to three. It is much 
employed in the Dunes at CSape Breton, Alimizau, Bisoarosse, and la 
Teste. But in the district round Dax its use is not so general, while 
at Mont de Marsan it is still rare. This is a source of much loss. 
To diminish the waste of resin by absorption in the soil, the t^per 
makes tlie same trough serve for several successive oiuirres. They 
are consequently obliged to out little canals all round the foot of the 
tree leading one and all into the same trough. These canals arc 
necessarily out right into the wood, and thus soon kill the tree. 

** Kesin- tapping is carried on only in the interval between the 
1st March and the 15th October ; but the gradual thinning off of 
the bark is begun os early as the lOtli February. 

Hesin is most abundant in trees which measure at least 16 
inches in diameter. A pine of this size yields annually three 
Uties by the process of dine. Taking Into consideration 

the continual diminution in mimbor of the trees, wc may vookou 
that au acre yields annually about 30 gallons, whatever be the ago 
of the forest. It is not so easy to calculate the yieltl by the pro 
cess of gemmate d uan't. Still it is generally admitted that fron 
80 to a 100 pines, 8 inches In diameter, will also yield annually the 
sumo quantity, and that for three years. On the estate of M. 
Marcellas, near Biscarosse, I saw a pine 13 feet in girth and .36 
feet high up to the first branch, which had ton quarres worked on 
it simultaneously, and which still yicld.s seven or eight litres of 
resin annually. 

** The price of the raw resin is necessarily very variable. Some- 
times it is as low as 40 francs a barritjav (340 litrosi During the 
Ameilcuu War, it rose to 290 francs. At Mont de Murtun where it 
U converted into the difforeut manufactured resin products of com- 
merce, tho actual price of a buirtque is 120 francs. 

“ 'I'he resin-tapper is paid so much per bar/'ique, usually from 30 
to 45 francs ; whicii gives an average of four or five francs a day. 

** 1 visited at Mont de Marsan several diBtUlerie.s. In one of 
them they distil the resin for spirits of turpentine. The raw rosin 
always contains, according to the care with which it has been 
collected, a greater or loss quantity ot impurities, such as lumps of 
earth, chips of wood aod bark, leaves, &c. To remove these tho 
rosin is put into boilers in which it is subjected to a tomperature 
just high enough to liquefy it without causing it to volatilise. In 
this liquid state it is passed through sieves of rye-straw into 
troughs. The clear liquid is known under the name of iereb/mthhie. 

** From the troughs the tei'cbfiiithin-a la conducted through a pipo 
Bunpiied with a stopcock Into a still. During tho distillation, a 
tluu continuous stream of water is iutroduocd into the retort by 
means of a funnel. Tho W'ater, In the state of steam, carries over 
with it tlio spirits of turpentine, and after condonsatiou in tho 
worm they arc both received into a vat. 

“ Tiiey are then separated by the process of decantation. 
Colophony and black and white rosin are made from what remains 
in tho retort. A conduit-pipe leads this residue into a trough, 
whence It is passed through a very fine brass sieve into a wooden 
chest ; what is collected lu the chest is colophony ; what is left 
behind in the slove Is black rosin. It is made into cakes of from 
100 to 200 lbs,, by pouiiug it while liquid into troughs hollowed 
out in fine sand. White rosin is prepared in tho same way, except 
that the hot residue in the sieve is agitatetl briskly in one-tenth 
its v^olumc of water before it is poured out into the sand moulds, 

AU these products have their special industrial uses, ^ipirita 
of turpentine are employed iu modiclno, in the preparation of 
vaniishcs and plants, for iightiug, for cleaning turnlturo, &o. The 
solid products enter into tho manufacture of pax)er, soap, stoarine 
candles, torches, sealing- wax, fto., and arc also used for the caulk- 
ing of vessels. 


« A much simpler and more effective plan is now foUoAved, a flat 
plate of 7.inc with one corner slightly curved n|>w4rda, is driven obliijiioly 
acroiiSH tho (juarre, the curved corner being immediately over the pot 
which is hung on one side of the qnarro, 


“ The residue from the first filtration ol the crude resin is burnt 
lu special stoves, aud yields tar and nitoh. 

<‘Ono banriqtie of crude resin gives 100 kilos of spirits of 
turpentine, w^hloh, taking actual prices, would bo worth about 
125 francs j the othof products oovor all expenses and yield 
besides a trifling profit. Black rosin sells at the rate of 18 francs 
per hundred kilogrammes ; the price of the same weight of white 
rosin is 20 francs. 

“ In another establishment iu tho same town, tho block rosin is 
heated to a high temperature,- by which a double decomposition 
takes place. Tlie result is, according to the manipulation employ- 
ed, the aeparation of certain volatile oils used in varnishes, or of 
certain fixed oils which are used for lighting, for impregnating 
w'ood, in making wheol-groaso, iu the manufacture of printing- 
ink, &o.** 

In the Himalayas the Pinn't longi/otia is already tapped on a 
small scale, the crude rosin being sold in the bazars under the 
name of biroza, ganda phirozay dhup^ berja, IhUf hhaljat dx. A 
small quantity of turpentine is also distilled therefrom for sale in 
the neighbouring towns. This industry was carried on more exten- 
sively before the conservation of the Government forests, since 
which time the tapping of tho pine therein has boon strictly for- 
bidden. This is a measure much to be regretted. Ko doubt tho 
extremely primitive aud fatal method of tapping la responsible for 
the orippllug of that very useful industry, but nothing was easier 
than for the forest officers to teach the hill- men Improved 
methods. 

Tho present system emploved iu the hills of Kiimauu and 
Garhwal is to out a sort of ulcho in the stems of the trees from 
3 to 4 feet from tho ground. The bottom of tlio niche ia 
hollowed out into a shallow trough to receive the resin 

as it oozes out. Tho trough ia cleared out os oftou os it fills, some- 
times as soon as tho second or third day, but usually between 
the fourth and tenth day, when tiic niche is first made, and 

at longer intervals afterwards. Generally tho rosin-tapper does 
nothing more to tho niche once it is made, but as tho resin vola- 
tilises (uid hardens over tho wound into a crust which impedes 
the flow of fresh resin, he sometimes chips off the wood on tho 
sides so as to get rid of this crust. The same niche is used for 
two aud even three oouaooutive years when no forest fire occurs, 
which either burns down the tree or chars the rosiu-enorustod 
wood of the nicho to a depth of au inch or nv)re. 

Tapping begins in February and ends iu May or June, t.r., 

during the period of comparative vegetative repose. As soon as 

the buds expand and the tufts of new loaves are developed, tlio 
outflow of resin either ceases or becomes too iusignifioaut to bo 
collected. Tho higher the tomperaiuro and drier the weather is, 
the more copious is the cxudaC:iou of resin. 

As regards the yield per tree, the quantity is very variable 
acoordiiig to tho size and vigour of the tree, the state of the 
season, tne nature and condition of the noil, aud the number of 
nichos cut. As the hill-mou never concern themselves about tho 
life of tho trees they tap, they work several nloheH simnltanoously, 
the result being either death by exhaustion or the breaking of tlie 
tree by tlio wind helped by forest fires — a varitablc gnm)utgi* a 
uwf't,* Mr. Richard Thompson (Brandis s ** Forest Flora,” page 
507) says that “ the yield of an ordinary sized tree is 10 to 201bs. 
of brrjft, for tho first, aud about a third of the quantity tho second 
y'ear,” in other words, from 13 to 27lbs. My own information 
joUocted in Garhwal and Kiiiiiaun gives the yield of a singlo 
niche —4 to Gibs, the first year, and rather loss than a half of that 
tho flecon<l year, or from aliout 6 to 8Uba. in all. As a small tree 
would contain two and a large" wo three nichos, these 
figures agriic pretty nearly with Mr. Tiiompson’s. The largest 
outflow takes place when the niches are just cut, os much as lib. 
being sometimes obtained from a single nicho from an average 
sized tree. 

If wc adopt the system of the French Landes, with the slight 
modifications, if any, it will re((ulre, we shall probably obtain by 
the metliod of gffwmctge d vk about the same quantity annually 
that is now taken out of a single uiciio during the first )ear. lu 
other words, there is every renaoa to expect that tho yield per 
tree in our Pinnit longifolia forests will bo little, if at all, inferior 
to tho yield per ti’ce in the cluster pino forests of tho Landes. 
And wo have iu oiir favour cheap labour ; tho Landes rcsin-tapner 
earus from Ho. 1-14 to Rs. 2 0 per day ; his Indian bi*otuer 

will think himself lucky If ho is paid 8 annas a day. 

Last year at Naini Tal Mr. Braidwood very kindly supplied me 
with some cnnlc PhuiH limgi/nlia resin, from which I distilled 
ossontiid oil of turpontine, the residue being a pale straw-oolourod 
colophony. 'Ihc rcsiu was full of imparities (about 5 per cent.) 
From 3i gallons X obtained 3 quarts of oil, aud about 20lb8. 
of colophony. I lost a good deal of the rosin in clearing it 
through a sieve, and tho worm of my still leaked very oonsl- 
derably. We shall probably not be far wrong If wo assume that 
tho yitdd of oil under favoi*able oircinnstanoes would be about 80 
per cent of the crude resin, or about tho same as in the case of the 
cluster pine. 

Some of tho essential oil I distilled was submitted by Mr. 
Greig, the Conservator, to Mr. Morrbon, Fhavmaoeutlcal Chem- 
ist at Naini Tal, for professional opinion. I have not seen Mr. 
Morrison’s written report, but ho told mo iu conversation tha^b 
ho had subjected tho oil to tlio proscribed tests, and had found ft, 
as regards modiciual purposes, equal to the best imported oil, 
except that its odour was much less puugont. For Industrial 
purposes it will probably bo found to bo quite as good. 

* Tho vitality of pi)tu$ loagijplia is, however, so extraordinary, 
timt in forests fr^ m wluch tho rogin*tapi>cr has now Iieon oxcIwDd 
during tho last IQ voars and more, tliousands of trees may bo soon con- 
taining old cUarrod niches. The bark may be stripped off over n 
broarlth of 4 or 5 feet all round tho trunk, without necessarily killing 
the tree. 
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A proposal has recently been made to u«c the crude resin for 
the manufacture of lighting gasi aud if thn uooessary quantity la 
forthcoming, a trial is to do at once made. Whatever this idea 
may ultimately come to, some exporinionts ought certainly to be 
undertaken in tapping the pine, and manufacturing from tho 
crude resin tho various commercial products it oau yield. What 
locality could be more favorable for tho purpose than the hill- 
forests of the School Circle of tho N.-W. Proviuces? Success, 
ivhioh is assured if tho experiments arc properly carried out, will 
result in every Pmus longxlolia tree, wuicn is now practically 
valuol^s, yieming 8 annas yearly, and every moderately well- 
stocked aore Its. 15 per annum I 

E. E. Fernandkz. 


EAST INDIAN FUENITUfiE W^'OCDS. 

T oon wood {Ctdrcla Toona) is light, soft, and red, aud has 
no heartwood. It is not eaten by white ants ; it is highly 
valued, and universally used for furniture of all kinds, and is also 
employed for door pauols and carving. From Burmah it is ex- 
ported under the name of “ Moulmein Cedar,” aud as such is 
known in the English market. It there fetches about Rs. 65 per 
ton, tho cost of cutting and delivery being Its. 44, according to 
Major Seaton. In North-West India, it is used for furniture, 
carvings, and other purposes. In Bengal and Assam, it is the 
chief wood for making tea-boxes, but is getting scarce on account 
of the heavy demand. The Bhutias use It for shingles and for 
wood carving ; they also hollow it out for rice-pounders. It is, 
or rather used to be — for very largo trees are now rather scarce — 
hollowed out for dug-out oanoes in Bengal and Assam. In Bengal, 
Assam, aud Burmah, it grows to a very large size, trees 20 feet 
girth, with a height of 80 to 100 feet of clear stem, being not un- 
common ill forests which \u e been only little w’orkod, like those 
in Dumsong and in soiii* parts of the Chittagong Hill Tracts. ^ 
Chickeraai or Ciiikrassi Wood {ChikraHHta tahutiirin) is a large j 
tree, with bark v<‘.(lfli8h brown and deeply cracked. 'J’hc heart- . 
wood hard, vup'ing from yellowish brown to reddish brown, with ! 
a beautiful satin lustre ; seasons aud works well, aud in used for 
furniture aud curving. • 

Nagesar Wood {Mrmiri ferrea) has dark red heartwood, ex- 
tremely hard. It has been found to ansvver for Hleepers eipiully 
well with Pynkado, but the cost of cutting the hard wood, its 
weight, and the freight from the Tenusserim forests to Calcutta 
prevent its being much used, as the total cost is scarcely cov’^ered 
by tho price (Hs. 5) per broad-guago sleeper. It is used for 
building, for bridges, gunstock, and tool handles : but its more 
general use is prevented by Its great havdacss, weight, aud the 
difficulty of working It, 

Pitraj Wood [Amoora PoUituka ?) is reddish, hard, close and 
evoii-grained, but is little used, lu Chittagoug. cauocs are somo> 
times made of it. 

•Kandeb Wood {Cuh^phi/lUui polyanthnm) is light rod, shin- 
ing, cross-grained, and mod^ atcly hard. It is used largely in 
Chittagong for masts, and rafters, and sometimes for small 

boat-huilding and canoes. — Oamhlr'a Manual of Indian Timhcrn. 

Tal Wood {Dii‘ho}mn polyanihit) is red and hard, aud is much 
valued iu Cacharaud Cliittagong. Maun says it docs not float ; 
but he must refer to greou-wood. Major hoiviu says it is used in 
Chittagong for making bods, tools, &c., and is sawn iu boards for 
the Caloutta market , — Timber Trades Journal, 

There are largo tracts of virgin Nagesar hu’ests iu tho (faro Hills 
and other parts of Assam, and if tlio Assam Government would 
imitate tliat of tho N.-W. Provinces in spending money liberally j 
on roads and timber slides, this laigc field for enterprise might be 
opened out. The Meehis are most patient and experienced wood- 
cutters, and nothing is wanting but proper means of export ; aud j 
now that the demand for railway sloopers for the projected North* i 
Eastern Frontier Railways is assured, it seoins a pity that they 
should be dependent on Europe for their sleepers, whilst such vast 
natural resources are close at hand. 

Some Toou logs have lately been sent from Dehra Doou to Lou- 
don, to Messrs. Church and Hims, aud realised iu a sale by public 
auotiou per superfleial foot. 

Messrs. Churchill and Sims report that Toon resoinbles West India i 
Cedar, but is too hard to be used for the ordinary purposes for | 
which the latter wood Is imported, namely, cigar boxes aud cabinet ‘ 
Work. 

Regarding a previous consignment of Toon, however, the same 
firm reported that it would prove salealdo as a substitute for 
Mahogany, if sent in well squared {hen'n^ hot sawu) logs, almut 15 
inches square and 12 foot and upwards in length, and would com- 
mand 2s. H. to 3^. per cubic foot. Tlio price lately obtaiued, 
£18 m. 6d., for ll2i cubic feet, was nearly per vulno 

Ibot, but this Is accounted for by tho present scarcity of West 
India Cedar in the London market. 

If Toon wood can bo delivered in any large quantity at Chitta- 
gong or at any Burmese port, It might be profitable to send some 
trial shipments to Loudou, though of coui*so export from the 
forests of Northern India is out of the question, both on oceottut 
of tho scarcity of the timber and local demand for it,and also owing 
to the prohihitivo charges for transport by rail io tb» seaports,—* 
Ifpdim 


THE GARDEN. 


THE CULTIVATION OF ORCHIDS. 

T he cultivation of this highly interesting and beautiful clas* 
of plants is not an easy matter, oven although India is the 
homo of a groat many of thorn. 1*ho largest oIqss are epiphytes, 
aud are found growiug on trees, and sometimes on the face of 
rook.s, in the doons and valleys along the base of tho Himalayas, 
and in other hilly parts of tho country. Tho torrostrial species 
are numerous iu the high and more toinporatc regions, but os 
there are only one or two species oultlvati^ in gardens on tho 
plains, I do not intend to speak of them at present. 

As they are found growing on trees in a natural state, it is also 
natural to suppose that they will thrive best under cultivation, if 
nature Is imitated os closely as possible. When a uardon contains 
suitable trees, they should always bo made use of for orchid cul- 
ture, hut as this is not always tho cose, artificial methods have to 
be adopted. When selecting a troo for their culture, seek out 
one that is full grown ; if it la old and beginning to decay, so much 
the bettor. Never select a young and vigorous growiug tree, as 
its vigour and growth tends to throw off such encumbrances as 
orchids. IE an orchid is securely tied upon a tree of tills olass, 
and regularly watered, it will live for a long time, although it sel 
dom makes enough root growth to cling to it without arti A 
ticial support. In orchid culture, dimlulshod root growth means 
scarcity of flowers, therefore we must do all we cun to enoourage 
tho production of healthy roots. The species of tree to select Is 
also a matter for consideration. The mango Is one of the commonest 
trees in our gardens, aud luckily It is one of the best for orchid 
oulturo. Tho jamun, aud other rough barkwl spocics, are also very 
good, but I have found that orchids do not establish themselves so 
quickly upon it, aud other species I have tried, as upon the mango. 
The best season for collecting orchids from tho jungle for garden 
culture is from November to January. They are quite at rest 
then, and will hear remov'al without any injury. When you have 
collected and deposited them safely within your garden, tie them 
up at once, or plant them in tho baskets I have described below. 
Cojpper or ])ras ♦ wire is the best tying material, but if not obtain- 
able, strong string may bo used. If the roots are slightly covered 
with moss before running the wire over them, it will be found to 
ho beneficial for retaining moisture, and keeping the wire fronj 
•uttiug them. 

Hanging liaskets, made from bamboos and blocks of wood, is tho 
two commoiio.st nrlifitual metliods of growing them. The first- 
named 1 cousidcM to ho the better method of the two, ami when 
filled up with nice healthy plants, they always look very onia- 
meulal. They are easily made, a common village carpenter will 
turn out three or four of thorn in a day. When filling them up, 
the orchids should be planted in the middle, in \\ mixture com- 
posed of wood chips, pieces of charcoal and moss if obtainable 
They thrive liost if hung up under tiio slio^Ie of a large tree, but 
will succeed tolerably well if hung iu a verandah. Blocks of wood 
may be very suitalile for (lamp climates, but in tho dry climate of 
tln‘ N.-W. Frovinc‘fl orchids never look happy upon them. Bam- 
boo baskets should, tliereforo, b(’i always used iu preference. When 
cultivated in baskets or on blocks of wood, orchids rorjuirc a 
gi’eatei* (piantity of water than they ever get in their natural state. 
When clinging to living tives they probably inhale small rjuantitles 
of inoistiu’c tlirough the bark. The absence of this natural mois- 
ture in bamlioo baskets, aud cut blocks of wood, is probably the 
cause of a greater (piauLity of water being required. I may poa- 
flibly be wrong in my supposition, as a nigh botanical aiitliority 
defines the word “ epiphyte” os a plant that grows on trees with- 
out deriving any nourialunent from thorn. Whether right or 
wrong, experionoe provoM that water caimot bo withhold for 
moil t ha at a stretch under cultivation. Water should, therefore, 
be given once every day to oichidH grown iu liaskets or on blocks, 
except duiing tlio mouths of November, December, and January. 
Three times a week is sulliicieut during those throe mouths. 
T1 iok(( grown on trees should also ha watered once a day until they 
are well cstahlishod. When th^y have once taken a firm hold of 
the tree, they will thrive with loss water than re<iuirod for baskets 
and blocks. — -W, O. •^Indian Forrftter, 


CULTIVATION OF THE ARTICHOKE. 

( Cymra Sadymn^ L, Comimito'. DO.) 

T HI$4 vegetuble is a hardy porenuial, a native uf Barbary and 
South of Eii)‘ope. It appears to have boea esteemed as a 
vegetable from very early times, as Tliny speaks of it as having 
been cultivated by the Romans. The culinary part is contained 
iu the immature flower heads. 1 ho broad flesny flower roceptaclc 
termed the bottom, aud the thick bswe ot the horny invoiucral 
scales, arc the parts oaten. It sucosods with little care and 
trouble, and is otteu met with in tho gardens of Europeans, but 
soldom iu those of natives. 

On the pUiuH the flower heads begin to appu(r in March, but 
are most plentiful in April, and continue iu season until tho 
middle or end of May, The plants are raised from seed or by 
suckers. Tlie former should be sown breadcast in beds, from tho 
begiuuiug of August to end of Sopteinhor. The seedlings are 
very hardy, and seldom suffer from damp : the seeds should, there- 
lovo, be sown os soon as au opportunity occurs after tho bogiuniug 
of August. Wliou they have made four or five leaves they are 
fit for transplanting to whore they arc iuteadod to bo grown, 
Tfaoy lovcadvopguariolisoil^ and wbon preparing tiio grodnd 
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for tK«^ir r^jccpfclon it uhOulii be trcuchiitl 3 foot deep 4ttd liberally 
nmnuicd. When time and labour does not allow of such an 
foctive preparation of tho gr<iu ml, l»olc3 2 foot broarl and 2 feet 
dtsep shoald be dug, «ji'»d the Mojl thrown back UboraUy mixed with 
old mamtro. The plant « Rhoul'n>e tranaplantod at 2^ feet apart, 
in rowis 4 feet asunder. They tthuuld bo watered regularly, and 
the soil l>etwot’U th<' planti# ocoaaionally ftirrod with a fork. 
Whoa raised by suckorf! the strongeefc abould be separated from 
the old plants m rfoptoinbcr, and at once tratisplantod at tha same 
distances apart gu eu for ecodliugs, Thoy *ihould be annually 
transplaufced in a fresh plot of ground. If this is not done the 
flower heads decroaae in «iz:o, and by tha third season are all but 
worthless. It is a good plan to raise one-half of a plot from 
seeds and the other by suckoi's. The latter should bo annually 
thrown away after the ftOwer heads are post use, and the former 
preserved for the production of suckers for the following season. 
Huokors doWor soonor* and the advantage gained is a crop of 
flower heads a fortnight or three weeks earlier than when soedllugs 
only are used. This vegetable does not degenerate If seed Is 
saved from flowers produced by the leading snoots of the plants 
raised fyom seod. A few of the largest flowers should, therefore, 
bo amiually reserved for this purpose. 

Ou the hills the plantation need only be renewed every 
three or four years. When a stock has onoo been secured from 
seed, this should bo done every third or fourth year by suckers, 
and the sumo plan followed as described for the plains. When 
the plants have to be raised from seeds, these latter should bo 
sown in March or April* and transplated as soon as they have 
made four or five loaves. At elevations below 6,000 feet, 
suckers should be transplanted in September, but above that elo- 
vation, and especlaUy if on a northern aspect, it should be done 
in March or April. At elevations above 6,000 foot, the stools 
should be protected from frost by a covering of stable litter or 
half-decayed leaves. In spring, when all datigor from frost Is 
past, the oovorinn material should be removed and a quantity of 
old manure forked in botwoeu the plants. During the operation, 
imcovor tlie stools and remove all the suckers except two or three 
of the strongest. At lower elevations manuring and removing 
suckers should be done iu autumn ; iu spring and during their 
progress, all that reciuires to be done is weeding and occasional 
stirring of the soil. 

W. G. 

•^Indian Forester,] 


MINERALOGY. 

rjiTuoLEiTM Supply of Baku.— According to a detailed 
Hlaleinont ou the above subject, lately made before the Berlin 
Association for commercial progi’eas, by Professor Liobermunn, 
there is at present a remarkable devolopraent of activity in the 
Russian peti’oleum indust^\^ There are at Baku al>out 200 
small distilling works, and also several large establishments. 
In the year 1881, there were distilled, at Baku, about 1,400,000 
tons of raw naphtha, which yielded about 180,000 tons of 
illuminjiting oil. 

The most important factory is said to be that of Messrs. 
Nobel, which has lately extended its operations, and has at the 
same time increased its capital from £900,000 to £1,500,000. 
The springs are about eight mOes distant from their works, 
and the transport of naphtha is eflected by a five-inch pipe, 
through which 1,600 tons are daily convoyed to the factory. It 
is intended to replace this pipe by one six inches in diameter. 

The factory produced illuminating oils, in 1880, to the extent 
of about 22,000 tons ; while, in 1881 and 1882, there Inis been a 
progressive aiigment^ition to 60,000 tons and 90,000 tons. It 
IS calculated that a further considerable increase of production 
may be expected during 1683 and 1884. 


ASPHALTE DEPOSITS IN MEXICO. 



uantlties along the coast of tfio Gulf of Mexico, chiefly in the 
tates of TamauUpas, Vora Cruz, aud Tabasco, but there appears 
to have bocu no organised efforts to utilise the deposits, either 
for domestic purposes or for commerce. Cousul Casaard, of Tam 
pioo, says that almost inexhaustible bods of asplialtum exist on 
both banks of tho river Thamosn, about sixty mllos above that 
port, being found iu a comparatively pure state and contaiuiug 
only au Insiffulficant proportion of foreign matter, chiefly vegetable 
which It galmers w’hlle through oozing tlie sedgy borders of the 
river. The substance may be gathered with little diflSoulty, but 
the locality Is only ocoessiblo to boats of light draught, the beds 
arc com^ratively negloctod. Aspiialtum, or as it is 

called in Mexico, is froq^uontly found floating in masses on the 
rivers and lagoons, and is cost up on ths beach by the waves all 
along the Gulf Coast, and ©specially in the vicinity of Tuxpaii, 
aud ou the Grijalva river in 1\vbasoo. These masses, by the 
local law of flotsam, are the property of the finder, aud arc sold 
at the rate of from e^ht to nine sliiUings the hnndred-weight, 
in the state of Vera Cruz asjjbaltum is found in cousidurablo 
quautitios, the principal deposits being In the* canton of Jalaciugo 
iu MinatlUau, in the oautoa Oxuluama, whore aeveral deposits 
of jpotrolcum, asphaltnm, and coal arc known to exist iu a place 
coued El Ohapopoiltoi in the n»idlcipality of Fannooi in Vapontla, 
to xaxiiitot 8M Tomtoytioih In Venr tfoai' too village of 


I Moloat^au, a few milos distant from the river of Coateaooalcof, 

‘ there in m immense deposit pf asphaltam, which* at somejplooej^ 
is found pure aj*d at others more or less mingled with rook sMt 
iind saltpetre. Acc(»rding to Or. Hochler* a German traveller who 
visitoil it, the salt mine,”as it is popularly called, is an 
spur, branching off frpin the main ridge, or oordillerA This 
mountain is from 1,000 to 1,200 foet in height, and with a base of 
from three to four miles in extent, of oono shape and cracked by 
earthquakes ; ou its slopes are fountl a number of pits, some cold 
and still, others soethiug and bubbling, and emitting a stifling 
odour. These pits appear to have cavernous communication with 
the internal fires of the mountain, which, as indicated by the 
oxtorual heat and frequent subterranean noises, contain vast 
masses of material in a state of oombustlon. The whole adjacent 
surface consists of asphaltura partly solid, and partly liquid, and 
more or less mixed with rook salt. So extensive arc those beds 
that tlie supply may bo considered inexhaustible. In some places 
. the seetliing pits eject considerable quantities of asphaltum in * 
liquid state. Extensive beds are also known to exist m the State of 
Chiapas, on the upper waters of the Grijalx^ river, which hos^ its 
course througli the State of Tabasco, and empties into the Mexican 
Gulf, nearg Frontera. 


TOBACCO. 

Frencu Tobacco Statistics. — The consumption of tobacco in 
France is rapidly increasing, and hist year showed no oxception 
to the rate of progression, the quantity consumed amounting to 
941 graiues (about 21 lbs.) per inhabitant, and presenting u 
value of 9fr. 76c. (7s. 9jc^.). In 1881 the quantity consumed 
was .925 grammes (20jrlbs.) per inhabitant ; iu 1880, 907 gram- 
mes (iiudk’ 20lbs,) ; in 1876, 855 grammes (under (lOlbs.), 
worth 8fr. 680. (G«. lOkf.). According to the returns of the 
indirect taxe^i direction, tFio sales in Franco during 1882 produced 
the following amount: — Tobacco fur smoking, 1 04,930, 180fr. 
(£6, .597, 207) ; of inferior quality, 23,209,677fr. (£928,383) ; 
common carotte, 5,765, 870fr. (£230,634) ; cigars, 67,758,948ir. 
(£2,310,358) ; for chewing, 8,6l7,6l9fr. (£844,704); cigarettes, 
16,767,318fr. (£670,692) ; and snuff, 78,229, 607fr. (£3,129,180) : 
milking a total of 355,339,019fr. (£14,21^,560). 


tobacco-(;rowing. 

M r, W. W, SANDERSON, of South Deerfield, Mass., in a 
letter to the Tobacco gives some of his experience as a 
tobacco grower as follows. He says 

My Buecess in growing this variety is due more to improvement 
in quality of «e(5a aud careful oultivatiou thau all other items, 
f have grown Havana seven years and iu only one iustauce (and 
thou one-half acre) have I obtained less thau one ton to the acre. 
I take run-out grass land, and plough it soon after haying very 
shallow, and plough again seven or eight inches deep jirst boforo 
till* ground freezes, ana thon apply two or three bushels of dry 
slaked lime, and iu the spring harrow thoroughly, and in May 
plough iu ton or twelve cords of good barn-yard manure. 
When the plants are nearly largo enough to set out, harrow fine, 
and furrow out rows three foet apart, and strew about twtt or 
throe cords of fine manure In tho furrow aud five to eight hundred 
pounds of Peruvian guano, aud covbr this witJi a ridger tliat will 
leave tho hills 22 inches apart. 'Phe f(ffcili/.cr must be nearer the 
plants than for seed leaf. Keep clean ami cultivate often, and 
havM* soil loose between tho the rows. 

Sucker clean and top high. A good or perfect crop cannot bo 
sec urod unless it is suckerod clean, as suckers suck the juice 
absolutely necessary to perfect tho loaves. 

Let it stand four weeks or more to ripen alter topping, and hang 
with twine or hooks, as Havana is hard to lath, aud, besides, 
euros too quiuk. The slower and darker it can be cui'ad the better. 
i.)o each part carefully and well. 

Take down aud strip only whoa in just the right condition aud 
make neat single bunaios of ten to twelve pounds each. Tie with 
twu strings if Havan^i, and three if Seed leaf, keep the butts even 
aud tips straight, aud you can always sell at a good price in the 
bundle. 

I always sell in tho bundle at from 16 to 20 cents, and others 
can do as well, if not better. 

About ton years ago 1 believed improvomont could bo made iu 
tobacco by selecting in some way tho best seed, and adopted the 
following method, which proved my theory with Seed leaf, and 
for the past sevou years witii Havana Seed : Select best plants, 
remove all suckers, and when a few of the earliest seed poas turn 
brown, remove all tho blossoms and seed pods hot full ripe, and 
the strongth of tho plant is concentrated iu malclug tho seed plump 
and stroug, instead of large in quantity. When the seed Is ripe, 
shell it, aud then cai^efully winnow it several times, removing from 
4 to 2 ol the lightest seed, causing the plant to give, you the most 
j>erfeet seed. By this method you get a better quality and more 
eight. 

I have sold large quantities of seed raised lu this way, an#* it 
always gave >Hat.isl‘action. I read a paper this post winter to an 
audience of Outfield tobacco growers, which I liopo will result in 
ludping to regain the reputation of tlie Connecticut tobacco. At 
present Soedloaf will not supply the demand lor fiuo wrappers, 
and Havana Seed will, being far superior in flavor aud quality, 
aud nearly equal in wrapping capacity to Sumatra, t have used 
flmt, second^ thirds fourtii and tenth year*# ^growth of Havana Seadf 
but rcoonmiend the tenth yearns growth, 
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niANCB. 


R AKEEOtTKOfe JPIBE BHICKS as supplied t<^ Govemmont wid 
the various Rallwavs, Iron Works, Coal, Gas, and Steam 
Navigation Companies, fhice— Rs. 9 per 100. 

Extract from Official Report of tests made at H. M’s >Iint, 
Calcutta, by Theodore W. H. Hughes, Esq., f.g.s., a.r.s.m., Offi- 
ciarti^ Deputy Superintendent, Geological Survey, India 

" Tm /tfc Bricks tested by me were fio'rtishtd' by the Firm cf 
licdSTBt BURN df Co. * * *^ The matcrhilH from which they arc made 
are vciy rffraciory and capable qf reHhtinfj hhjh temperature with- 
oua aemibly fnsiiuj, * ^ That compared icith Stoarbrkbje Fire 

Bricks are somewhat superior f 

The specimens were subjected to a temperature of over 3,000 
d^. Fabr,, the smelting point of Cast-iron being 2,780 degs. 

Apply for the above, and for Ranoegunge Salt-glazed Stonewai’e 
and impcxishable Drainage Pipes, to 


BURN & CO., 

7, Hastings-etreet, Calcutta, 

or Raneegunge Pottery Works, Raneegunge, 

EJ.R., Bengal. 


CONTINENTAL & COLONIAL AGENCY, 

(LICENSMDJ, 

14, RUE DE OHABROL, PARIS. 

Transacts every doacriptioii of Commission, Jlleroliaufc, and 
General Agency Busin esa. 

All Indents executed at ManuCaoturors^ most favourable terms. 

Twoand a-half per cout Commlsaion whoa Baiikors' 
Draft oil London or Paris accominudes order. Special tovni,^ to 
regular corro^on dents. All Discounts oouccdod to purcUascra. 
Original Invoices acut when reipdrod. 

Produeo taken chwgo of and rcaliacd to beat advantage. Cash 
ad\ anced on ConaignmontB. 

The Agency Represents, Buys, ami Sells for Firms. 

Public Securities, Estates and Properties, bouglit and sold, Loau.a, 
Mortgages, Mines, and hidustml Investments, Ac,, negociated. 
Manufacturers and Producers can base suitable articles introduced 
to the markets on advantageous couditions. 

Price List — comprehe mice and rdtablC’-^ou application, 
BANKERS. — Paris; George Waters, Esep, 30, Boulovard de« 
Italiens, 1 ^>ndon : The London and County Bank, 
3, Victoria- street, Westminster. 

Address : Tlic Manager, ConiineMal and Colonial J^/ency, 14, Rue 
de Chabrol, l^oris, France, 447 


ZULULAND AND 


OETEWAYO. 



‘I know what it is,* he answered; ‘this honey Is made from 
eupliorbia flowers, whicli are very poisonous.’ This explanation made 
mo foci exceedingly uncomfortable ; bijt I elicited from him thattliere was 
not much danger, as the ‘ maass’ taken with it would neutralise the oflect 
of the poison. Directly he inentionod poison 1 dived into the packs, and 
pulled out a bottle of KNU’S FRUIT SALT, and emptying a quantity 
into two pannikins, lilltd tJiem up with water, and several timoa 
repeating the dose, in a few Ijours we were considerably better.” — 
Xu! uhnid ami (Jctfieayof {p, hy Captain If', Jt, LiidloiCf Ist Baft, 
R. Ifvjfol Warwickshire Rey t merit. 

“ ‘ W hat oil earth sliall I lake to Ziiluland ?' asked my friend Jim 
Law Ole* day at Aldershot, when he had just received orders for South 
Afiioa, to start at lurty-eighi hours’ notice, I replied, ‘If you take 
niy advie\‘- and it’s that of an old traveller- -you’ll not budge without 
a feu bottles of KNO, even if you leave half your kit behind. I 
never am without these >SaJt.s, and, please the pigs, never intend to he.’ 
On his leturn I impiiitil, ‘ Well, Jjom'’ about EJVO'y FRUIT SAJjTP 
* My dear fillow, it nas tlie bent advice you over gave; they saved 
me many an illoesK ; and when J left Tuogla, I sold the remaining bottle^ 
for ten times the original ju ice ’ ’ ” — La at, -Col, 


JEOPARDY. OF LIFE. THE GREAT DANCER OF DELAY. 

« • 


You can change the trickling stream, but not the raging torrent. 


W HAT EVERYBODY SHOULD RE, -AD. — How imj>ortaut it is to every individual to liavo at hand some simple, effective, and palat- 
able remedy, such as END’S FRUTl' S.Ajyj’, to chock disease at the outset ! For this is tlio time. With very little trouble you 
can chonge the course of the trickling mountain stream, but not tlio rolling river. It will defy all 3^our tiny clibrts. I ’fc<jl I cannot suffi- 
ciently impress tills important infurination upon all Householders, or .Sliip Captsius, or JOiiiopoau.s generally, who ai’c visiting or reinding in 
any hot or foreign climate. Wlionover a cluingo is contemplated, likely to distiub tlie condition of healt!., letENO’S FRUIT SALT be 
your companion ; for, nmler any circumstances, its use is bonelii-ial and never e;in do Uann. AV'hou you feel out of sorts, yet unable to say 
why, frequently ’ivithoiit any warning you an* suddenly seized w*ith lassitude, disinclLuation for bodily or mental exertion, loss of appetite, 
BickuCBS, pain in the forehead, dull aching o) Imck and limbs, coldiie.ss of tlie surFaco, and often shivering, ifec., &o. ; then your whole body 
is out of order, the spint of danger has been kindled, but you do not know where it may end : it is a real necessity to have a simple remedy 
at hand that will answ'cr tlic very best end, w ith a jiositive aasuraucc of doing good in every case and in no case any harm. The pilot can 
BO steer and direct as to bring the ship into safety, but he cannot Apivll the raging storm. Tne common idea when not feeling well is, “ J 
will w’ait and ace, p^rliaps I shall be bettor to-morrow^ ; ” whereas, had a snjqdy of ENO’.S FRUIT vSALT been at hand, and use made of it 
at the oiuet, all oalamitous results might liavc I leeii avoided. What duHlies to the <;arth so many hopes, breaks so many sweet alliancos, 

blasts so many auspicious enterprises, as untimely death’ 

E MI’S FRUIT SALT. After Hiitfering for lu ai-l> t wo arjfl a half years mUK ART OF VONQlfEHT IS LOST WITHOUT THF ART OF FA'p. 

from aevero headache and disordored Hp^uiach, mid aftur tiyiri^ 4 ’ ahnost - 1 INiL - DINNKH, FNOA(tK.MBNTH.— STJ M ULAN'l^. -TOO UK 'IJ 
«vorvtliimr and spondiug much money without tindmg any benefit, I w/vi ' FOOD.— L.VTK HOURS. -TNHUFFJ Cl 13NTEXERCIBK.— EXCITEMENT 
rocommendod by a friena to try ENOS FRUIT SALT, and before I b.ad — A goutloman writes: “When J feel out of sorts, 1 take a dose of 
finished one bottle 1 found it doim^ me a ^rcat deal ot good, and now 1 ! ENO'S FRUIT SALT one hour hoforo dinner or first thing in the morning, 
am restored to my usual health ; and uthoiM 1 kiiow that li.'U’e Iried i< Ij.i VO i The olfect Im nil 1 could wish.” How to enjoy good food that would* 
oninvod such irood hoallb for years. —Your.s most truly, Rout. ; <*thorwiso cause bihouriuos.s, headache, or disordered stomach — uso ENG'S 
HiiMMnm, Fort Offieo, Jtorasfor,). ’ . mUll' MALT. 

ri UCCESS IN LIPK.— “ A ucw' invention is brought before the public, and commands success. A score of abominable imitations are 
O immediately Introduced by tlie unsorupulou.s who, in copying the original closely enough to deceive the public, and yet not so exactly 
as to Infringe upon loftal rights, exorcise an ingenuity that, employed in an original diauncl, could not fail to secure reputation and 

profit. ’^^^A daais. ^ _ 

C AUTION.— Lrj/ai mi/hls arc protected every civiUsed country. JSxainiw', each BoUk, and see tlte capsule is marked END’S FEUIX 
SALT.” Ifithout it you have km Impoml on by wortMesa imilatiOHis, A'oW by uU Vhemkta, price »d. anti -fa, Od, 


DIREOTION8 IN SIXTEEN lANGUAQES HOW TO PREVENT DISEASE. 


ItToPured only At £NQ'S FfilTIX SALT WOBXS r - -vr ■■'i,'' -v- w. 


V 'TV””"!"'’ 1") 


t. .L ' 
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PH(ENIX IRON WORKS, 

CALCUTTA. 


THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & CO., 

Civil and Mechanical Engineers, Contractors, Brass and Iron Founders, 

Metal Merchants, &c. 

Fiyrged and Cast Iron Worl\ JBoilerSt Machinery fcrr Juie^ Cotton and Eice Milh^ ColHenes^ Indigo Concerns^ Tea Gardens^ dc.i 
Contractors' and Brkhmaking riant ^ and every class of h'on and Brass Work made to order, 

SOLE -A-GhElTa?S EOE 

Robey & Co’s celebrated Portable and Fixed Engines and Machinery, Gwynno & Go’s “ Invincible Centrifugal Pumps, Gould’s 

Rotar)^ Pumps, and Robinson’s Patent Steam Traps. 


IMPORTERS AND MANUFACTURERS OF EVERY DESCRIPTION OF STEAM ENGINES AND MACHINERY. 


Robey & Go’s Portable, Horizontal, Fixed, and Patent Robey ” Semi-fixed Engines, Combined Vei’tical Engines- and Boilers, Land 
and Mwine Boilers, Gould’s Rotary Power Pumj>s, J. & H. G Wynne’s Invincible ” Centrifugal Pumps, Hand, Lift and 
Force Pumps, Tangye’s ‘‘Si^ecial” Steam Pumps/* Vauxhidl” Donkey Pumps, Flom* Mills, Saw Benches, 

Sjiencer’s Hand Drilling Machines, Bteam Pressure Recoitlei’s, Richards’ Engine 
Indicator, Gifford’s Tnjcctoi*e, Cooking Stoves, 

Fire-Proof Safes. 


J. & H, Gwynne’s “ Invincible ” Centrifugal Pump. 

This Pumj) leiug arranged to swivel on the bed plate 
may be fixed at any angle re<|tiired. Jt does not re- 
quire a foot-valve, being iittetl with small air ex- 
hauster and clack on discharge, which always keep it 
charged ready for work. 


^ Robey’s Combined Yerlieal Engine and Boiler. 

This class of Engine is nearly twice as large a.s 
those of the same iiominid horse-i)ower of sonie 
ruakej’H The Engine, instead of being fixed to the 
Boiler as is usual in Engines of the same ehtss, is 
erected on a massive Cast Iron {Standard which makes 
it quite independent of the Boiler. 


Ransome’a Indian ” Plough, price— Ra. 15. Howard's Ryot's Plough, No. 0, price— Rs. 20 

These Ploughs have hoen expi'gsslY dosiguod aud manufactured for tlie use of the Kyots of India, whose special needs have Injon 
cai'efully studletV in their construction. Th»’y embody all the qualifications for which the native-made implementa have hitherto been 
preferrea, whilst being incomparably superior hi strength, durability, aud efficiency, 

MCRAE’S PATENT SUB-SOIL AND GENERAL PLOUGH 

Stirs up the soil to throe times tiio depth of a native plough, and leaves the good mould on the top. Goes through the dirtiest land 

■ without getting choked with weeds. Price, Ra. 15. 

INBiaC AND TEA PLANTERS' IMPLEMENTS AND STORES. 

Eisra-iisrESEsias’ tooils storbs^ OB’ -ojoiL bchtids. 

AJ-WAI'S oh HAHB a lAAOtt fWWK OF PlATK, a\R, AHai,E, Two AHD CoBRVOATKO IbOH, StkkI., BrABS, CorPBK, Pia iBOK, 

Foundry Cokb, Smithy Coal, Firb Bricks, and Firk Clay. 

Cat^gues on Application, 
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We pullUh tJie follminff paptn at thi$ Office 

THE INDIAN AaBIOULTITRIST. 

(MONTHLY.) 

Satei (if Subfcripiion, includitij potlage. 
STBIOTLS IN ADVANCE. 


For Europe {IXyearly 


Re. 12 
7 

13 
.. 7 


Sitiffk iopieSf Re, 1 ; hook copied^ R>^. 

AdvfiHi^emmU for the Indian A^rknUnrist ” tthonld h.> nent in 
not later than the SSrdf to appear on the Ut of the. folio mnij month, 

THE FEIEND OF INDIA AND STATESMAN 

(WEEKLY.) 

Rates of Bnhseription^ inclndina postage, 

STBIOTiy iry ADVANCE. 

Town, Maftmil. 

fYcarly ... ... Rs. 20 0 Ra. 22 0 

•{Half-yearly ... ... „ 11 0 „ 12 0 

iQuarterly* ... ... ,,6 0 „ 7 0 

The reduced rate for ^lisaionarios ia Rs. 15 per annum. 

rVewly ... ... ... R«. 26 8 

[Half-yearly ... ... ... „ U 0 

Svigle copies, As, 8 ; back copies, Re, 1, 
AdocHisevnents for the JPrknd of India''' should he sent in 
not later than fP'edneBday, to appear on the following Saturday, 


For India 


For Europe 


For India 


19 0 
10 0 


Mojnssil, 
Rs. 42 0 
„ 22 0 
,1 11 S 
n 4 0 


I 


THE STATESMAN AND FRIEND OF INDIA. 

(DAILY.) 

Rates of Subscription, including postage, 

STSIOTLlf . • ADVANCE. 

• Town, 

Yearly ... Rs. 86 

Half-yearly ... 

Quarterly 

Monthly ... ^ 3 8 

Single copies, As, 3 ; back copies, As, ^ afid S. 
Advertisements for the Statesman^' should be sent in not later 
than 6 p.w. ,To appear on the folio wi v) moeninj. 

Intending Subscribers will please address (he Manager. 
8id)8crihers should state distinctly for which paper rcmillanccs are 

intcndid, jjj London for the above papers ’ 

rn^ORaE street, Esq, ... OornhHl. 

^0. - 11 & 12. Clement' sdanr, Lyndm,E.O, 

■RATFS HENDY & CO, ... 37, Wfdbrook, Loml ^n, E, 0. 

D J KRYM R II- ^ CO. ... Whitefriars'-Hfrect, FLect'Strees, 

Lonil'}n, E, 0. 

SOLE AGENTS FOR THE UNITBO STATES: 

THE INTEUNATIONAL NEWSl’xVl'ER AOENCY, 

H. P. HUBBABD, Propriotor, 

New Haven, Ooiweeticut, U.S.A, 


PLANTERS’ STORES & AGENCY CO.. 

MERCHANTS AND GENERAL AGENTS, 

Calcutta,— 30, STRAND. 

General A/cwia.(/ty— W. E. S. Jefferson. 

Manager ■ 

‘ Ap;enciea or Tea Estates undertaken on tho moat 
advantageous terms. 

Coolies recruited by our own stftiT of experienced Agents, with 
Do[)6t8 throughout Chota Nagpur and at Dhubri. 
Indentors and Cojisignees of all merchandize. 

Amy, Navy, Civil Scrncc, and Private Agents. 

Assam,— “THE EXCfLVNGE,” DIBBUGARH. 

W. J, Whkatlev, Mmagcr. 

A. D. Stuart, Agency Supcrlniendeni. 

Direct Importers of every re»jiii8ite for Tea Estates and Eu- 
ropean Residents, 

Price Lists on application. 

Agents for India ft oueral 3tOi\ui Navigation Go., Ld. ; Agent 
for Commercial ruion Assurance Co., Fire and 
Lite . Agents fin' Star ” Line Ocean 
Steamers, Calcutta to London ; 

Agents for Router’s 
! Telegram Co., 

Limited, 

London. -GREAT WINOEBSTER-STREET, E.C. 

E. G, Rock, Secretary. 

Agencies at Birmingham, Bordeaux, and Ohurente, 

GOVERNMENT 

OinsrOHIOlSr-A. FEBEIFTJGhB. 

A N fjfcknf subsfilufr for Quinine. Sold hy tho principal European 
A. and Natirc DruggiMn of Cakntla. Obtamid)k from, (he 
Sup'Tintcndatt, Botanical Gardens, Calcutta. Post free, 40:,,, aC 
Rs, G ; Soz., Rs. 11 : 16 oz., Rs. '.10-1.1, Cash with order. 


THE AGRA BANK, 

“ LIMITED." 

mltal • ..£ 1000,000 

MMvePmid . £190,000 

caia;utta branch. 

CJRRENT ACCOUNTIS are kept, and 
vest allowed, when the Credit Balance 
I not fall below Rs. 1 ,000. 

EPOSITS reooivod available at any time 
Remittance to England in the Bonk’s 
), and Interest allowed tliereon at the 
of 4 per cent per annum, , , 

K POSITS are also received lor hxcu 
ods, on terns which may be leai'ut on 

icatiou. . , r .1 

RAFTS ctrauted at the exchange ot ^the 
on London, Scotland. Ireland, and the 
k’a AgtMicies in the East. 

Lite Aar NO’PES issued, negotiable 

sSrea bought and sold, and the safe 
ody of the same mldcrtakcn. 

41’EREBT, PAY, and PENSIONS col- 
}d ; and every other description 01 
king Businow and Money Agency tran- 

U^Ecmlttaiwc# should bo mado pay- 
W the Affra Bank, Limitodr W 


The Public are invited to send, from any part of the world, to ROBINSON and 
CLEAVER, BELFAST, for Samples and full range of Price Lists (POST 
FREE) of their 


‘ Thoir Irlah IJnnn Collarn, Cnfffl, 
SMrlfl, ki-., Uavo tlio niortt <»f 

IRISH LINEN 

■ Court CirctiUr. 


TiHdicH' and Clnl 

nor doV‘. lJuntrt , i ninon, 
4 -foW, 4yil to bill , pyr 

* povdoK. yard. 


i,nuiu.» I 1 

COLLARS, ■ 


Ileal Trihli l.meu SlrMtn. , 

IRISH 

.1 r.xtm Heavy (cv uloht tlnr* 
a>»lo article) 2|^ yards 
ivido, 3/:i por yard. 

Rfdlcr TowolliriL'. IS inch 
wide, 3i((. per yard. 

ivliiun Dus- 

LINENS 


f^hlldrou’a 

C&MBRIR 

liwmonib Gontlomcn « 


iwr doic, 
.. LV(. 
.. H/,l 

.. 4/10 


Heu^titcuk 


C ,. f- I- n ForLadioK.ficmllc* 
OFFS, men, and Children, 

“ * I to 10/9 por doz. 

Best Lnngcl'd'k & SHIRTS. 


lludiOH, witli 4-ti>ld 
all llnoii front.Hand 
cuffa, tho half 


tiTH, 'J':i per 
do/, ; H I rt H a 
Cloths, I/Opor 

do/. 

Fine lancns 
and I /Inca 
Dl.ipcr, 
104, pov y^rd. 


POCKET 


, |ior .|„ 

Codioa . . 4/1) 


Fisl) Napkina, 

8/(> per d«»:. 

Dinner Napkina, 

TabtK; DAMASKS. 

ydsHtjuaie, H/U| SS 
, sjJ yarda hy 4 
I ykiUa, lJ/4 each. 

D» oaa M.itcri.vl 




FLAX. 


HANDKERCHIEFS. 


‘The IHsh Ctinibrica oL Moskim 
U olniiHoii «r Ciiaver have a world- 
wide f.+UJC. --7V/6’ ywrew. 


CUnSi AD/v) 

nv.v LiZ* F,.«moK M.U K.,,....ordortc.. 

(«ov«,'’l“dSlv«tei' rUiill? i Uoo Good, o( vv.ry dwriptlm, l<w«t 



Oa 01 vvvvy uvjt.. .^v 

the Grown Prlnoew of Germany. 

THE BOYAIiJBIiNS LINEN WASEHODSEi BELFAST* 
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S. OWENS & 00., 

wbcites®’ 3 ri^ 3 B’S-street, liOiraoisr, 

HYDAAUUO ENGINEERS AND MANURAOTUREftS OF 

PUMPING MACHINERY OF EVERY DESCRIPTION 

FOR STFAM, WATER, WIFE, CATTLE, AED MANUAL POWER. 

Hydraulic and Screw Presses, Oil MiU Machinery, HydrauUc Lifts, &c. 

SOLE MAKERS FOll OHEAT BRITAIN OF 

BLAKE'S PATEBT DIRECT-AGTIHG STEAM-PUMP-MORE THAN 10,000 III USE 

THE yOLLO’WIN<i^ ARE SOME OF THE PROMINENT ADVANTAOKS OF THE BLAKE rtJMP:— 


It Mill start at any point 
of atroke. 

It baa no dead point. 

It works fait or slow 
with tile lame certainty of 
action. 

It is economical. Has a 
lead on the Slide Valve. 

It ii compact and dur< 
able. 


Hand Power Levor 
Letaohci). 


It is interchangeable in 
all its working parts. 

It will deliver more water 
than any other Pump. 

^ It is made of best mato- 
Hals in the most workman’ 
like manner. 

Can be worked at 200 
strokes per hour, or 20 
8ti*okea per minute. 




COMPLETE OIL MILL. 


1 





14-M 



Irn proved stettm Borlni ■ ^ - ^ 

AppftrEtati,alM ■ 

•• BOKHC TOOL!. 

Boring Tools of eveiv doscription, for Arteelan Wtdls, 

t wl l i g for Mioorals, Foundations, f^o. 'i- 


BLAKE’S PATENT 


If^ 




Wroij^.at-iroM 
FortiiDlo PomiiS. 




Fatent Oniriftiprinl f«r Coiibrnotor* 

use, or Lri-lgution Work. 



Cant-irun Hoiiao 
or GanlETU Pump; 


Portable Irrtifatora ft»r B»rs<9 
or StcHtu I'ovetrr. 


BLAKE’S PATENT DIRECT-ACTING STEAM PUMP AND VERTICAL BOEER 

B-OIl ITtHIG-^XIOIT F'CriiX’OSBIS, 

FIIXINO TAKKriJ WATBU-SUl'Pl.-V TO PliANTATIONS SMALL TOWNB OR VILIAGES. 

Whit^riar’s Irtntworks, Whiteixiar's-street, Fleet-street, Iiondon. 

Caialc^fveS and Ettimait* Em m Applicaiim. 


Vmmaifi ft FOH XHH HV W* £» VlUOiS, At TM S '* tiTATElOdlAN ft OF iFVlA '* QjtJfUmf OAMfStAi 






thb; 



i. 'iio!n!jiE.T 

\fomm OF iMom mwmm, m£mm, Am statistios. 


VOt. Vlidy " , CALCUTTA :-MONDAy, OCTOBER 1, 1883. [No. 10 . 



•PfiOtALLY auitra POR AND PATi^TeD M INDIA AND ABROAD. 

PRIZES. 

I Cincinnati ... 1 S 80 1 PrmsvRci ISftl 

‘ I New York ... ... 1880 1 Atalanta 1881 

SYDNET ... ••• ! MEtBouRNY 1880 . PrfTftBCRa 1882 

^TAI^A ... 1882, I New Zealand 1888. | Falmouth 1H82, | TYNEMourtt ... 1882. 

Firetlme, Syunf^, 1870. Hiiuilmrg, Diplonm, 




.New ^ealjuwi, 1882. 


Mellxwnie, 1880. . 1878. Oinciniuti,\fwi^, 1880, 

OVIR 460,000 nafir BQLD during 1881, 

Incliuliug 3,877 foot of main Drivii^ Belta, of wi4tU8 mngmg from 13 iu. tx) 

GO iu., arc working iii bvor 6,000 Mi!l8 aild in Furopetmd AmoHoa. 

The fullowim/ 2Ws {hy KWhxidy^ oj London) s/uow the relative Urengih and twlwr, 

♦ coi^rpm^ with Lmher, 


Bwakiag S<iuftre iuoU of Bectioa, * Ww per Iqoi. 


Best Double Leather 6 iu. Belting 

Gandy'fl 6 in. x S-pIf Cotton 


3,572 JbA 
6,811 IbB. 


6$. 7it 

2b. 6<L 



THE 

0AND7 BELT. 


Any LtinM or Width 
for Mem Mvingf 


It in the best belt 
ever ma<le for all purjKW- 
e«. Much Cho»|)er and 
Stronger tbau Leather. 
Tjif>i;uttgl|ly 'Waterpi'odf, 
audimt £&fecied by teiu* 
jierature, cliugn well to 
the pulleyH, true, 
and can be msule miy 
length without joints. 

Tfiie Serie«i o;’ Belting 
X^«f engmeiny) wa$ sup- 
plied in One Older to 
Mema. John Crotiale} 
and Sons, Halifax, May 
1, 1880, aud ooittiuaee to 
give entire ktatiefaetiom 



O'^beiii 
afi Shown 1 
(liroeted. 


cortt 
ieathor, 


mu- wvjrariM 

MMtRKI (ilUN», 


ANDY'8 Patent AmeHoiin Cotton Bolt^ can Srtl>erl6rity weVeey paHloalar ; itn 

about haW that of leather, wlillo its Atrongth iwd gapping powef Is liboitt ' do ible that of the best (eat . 
repeated tests taken by Kirkaldy, ot, Loofion. ^iSjpse toiU# are givon a»K)Ye, to whi^h speeU) attention is 
'haeo “ Gandy ” belts^ are in«ulo of any width «|rio 72iiJohc«, and any Iwjgtii hp to 340 feet without joint, 
tbo noeeseity of having two belhi on tlie eanie pulley, 4 t^tvm of driving which is novor uatiefeofcory, 
to havo l)elte of eataotly the mmo tension ; heneo ono or tlic otlier w always ceudug a stoppage# 
are ftYoided by usiug Gmdjtu patent Holla in w Width. 'J'hwio Gandy lielte aro made of the htwat 

, I'Duek, Hpeoiatly ppopared at Baltiniore for the pmrpoeo, and tlwu put together and finish^ by Gaady*B 

I patentW Mludiinery and i>roc«s to pr ‘vont ■tveloMnr, and render them Inmervious to atioow^^noii^nA^ 

LP<HNie«#d otadvantflgof* euoUai th^ the uuivoml adoption ^Oawly^i Reltii ortuoify be a qu*?<Wion of ' 

A stnisvAirnuijL auiRAinm 

TaieiiWe aud Maoufacturdr; tftitAAIt WOi^: Lfi^rpoolr KaglM4f 

m, Qttwft vktortMirerty^ Mmlwb 



U.k 
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THE e&SAT &EIKBST 

FOR PRICKLY HEAT, INDIGESTION, HEADACHE. BILIOUSNESS; AND FEVERS. 


Thu tettimony til RwUeaMtt hM b«m uaaiiAllfltd lu mmlM of 


UMPLOUBl’S PTRBTIi; SALINE, 

AM potoefMluft flJttTMnUi most eMMUtlA) for tlaie rMtoratioa akmI mainteuAiiee of )»altb with portset viitour ot bo(U mM mind* w 


It in Bfrervenoing and Tanteleu; forming a most XnTigotating» Vitaltaing, and Befireshing Bavatage. 

fjjviii InMtnnt in IIEADACHB. 81!A w UILIOTJH 81CKNE88. OON8TJJ»ATIO\, INDTOKSTION. LABfiITUl>«. HKARTBUEN, JWd FBVBlUaH 00^; pwentijtou 
Outokly cures the Mortl formM of 8CAlit£T. JUNGLE. ftUU other FKVKllH, H3WAU4l*OX. ^ASLliS. and ISBUimVK or COMPLAINTS, ^ wlou* other 

•Iterea condltlon'i of the blood. ^ ^ » 

S r. PBOITT.-** UnfoWtng wrme of Itnmeuap beuofll to mankinit.” 1 txr. SFARKB ((loverninent KedicaJ Inipeotor of EmtirM«tfl ftr(OT Port,of London) 

t MOBOAJC.-^** It fumlfihw the blood w!ua Its lost muiue constituents.” I writes I have grMt ploMure lu oMrlng my ooiillftUesuino^ to ittf etBcapy/ 

aOTSBVXSVT OlTICXAXdi ABB PXiAVTS&B oaring for the wel&re of thoir oupli^aa should note 

its vsdtie as a specific in Fever oases* 

Or, J. W. DOW81KO.-” I used 11 In the treatment of lorty-two omos of Yellow Fever. ; nAWpT. FIKn*». FUNTJACB. UTDIA.-” We flr^y beHevo t^t the use of yow 

and wnhappytoMtit^ nirtw lost* MinsleoMc?^ _ PyroHe&llne will rto more to prevent fever tbwisU the Q,umlm) ever Imported can cure/ 

jDr/W. BTMISviiMB,— ” Bluee Its IntrodiMtlon the Fstal West ludla Fevers are deprived nr. TXrnUBF.— I found it net as a sp^ne, In my experience and fiunily, in the wortt 

of thrir terrors.” I forms of Bmrint Fever, mwithor nicdlolne betUR required,. 

UK MAJr»flTy*fl MPlUiaKKTATIV* ll»e OOVnaiTQK OF SXXllKA LKON*. i Dr. 8. GIBBON (formerly Fhysrclsu to the Loudon HosplWl.-*” usefulness lu the 

In A tetter of reottest for an ammmnal supply W the t'yretle ^Tlite, states—” Ii Is of artiat i troatniont of disoaso has long been couflrmwl by mertloal earpertenee.” 
vtUHi, and 1 shall rejofoe to hear It la In tiie houses of lUl Europeans visiting the tropios.” ' 

7o be obtained of any Ohemitt or Drug Store* in Patent Olaas-stoppered Bottles, Ss. 6d., <U. 6d., 11s., and Sis. aaob. 
Please note in oonneoUon with the rec ently observed effects of the nse of CSitrate and other preparations 
of ICagnesia that 2^AMFLOXrOK*8 FTBSTIC SABIHE is warranted not to contain any snhstanoe 
which would oanse oalonlons or other earthy deposits. 

K. LJL3sd:F»LbTJ&BI, ii3ri3:OLBO^ir~li:iLx7, lodstidoit; E.O. 


City Line of Bteamere. 


FOR LONDON DIRECT SUEZ CANAL. 


Cifj/ of Manchutci' 
City qf Carthage 
City of Canterbury 
City of Venice 
City of London 
CUy qf Edinburgh 
City of Khios 
City of Agra 
City of Calcutta 
City qf Oxford 
City qf Candmdgc 


TonSi 

. 3126 
. 2651 
. 3212 
. 3207 
3212 
3212 
3230 
. 3412 
, 3836 
. 3059 
3788 


Captains. 

A. Macdonald. 
J. McPherson. 
J. Marr. 

J. Y. Moffat. 

J. Black. 

W. H. Barham. 
A. Thoms. 

J. Gordon. 

Iw McNeil. 
Wra. Miller. 

D. AudoiBon. 


The City qf EUnhurgh la intended to sail on the 11th October. 

GLADSTONE, m^LLIE & Co., 

7 Agents. 

K^3SrEE3GhXJ3Sra-E5 

FIRE BRICKS 

AND 

DRAINAGE PIPES. 

APPLY TO 

BURN & CO., 


1ft 


CALCUTTA. 


NOW BEADY. 


THE 

SOUTH OF INDIA OBSERVER, 

rtTBusHhi) Weekly at OoTACAMuyu, 

The Head-quarters of the Madras Ctovemment for 
the greater part of the year. 

TERMS OF SURSCRIPTION. 

(Exclusive ok Postaoe.) 


Per annum 
,, half»y©ar... 
,> quarter 
,, mensom ... 


Advance. 
Rs. 20 0 0 
„ 10 0 0 
„ 6 0 0 
.,200 


Arrears, 

Rfl. 28 0 0 

„ H 0 0 
n 7 0 0 
..280 


REVISED EDITION. 


S UBURBAN Villas, Market Gardens, and Residential Farms, 
in Kathiawar/ By Major H. L. Nutt, ^mbay Political 
Pepartmeut. Xhice. One finpee per copy. Apply to SupeHn* 
Umdonit Bombay Saucatiou Society*# Press, Bycaiu, 


Neilglierry Press Co,, Limited^ Proprietors* 

Agents In India : 

fflGGINBOTHAM & Co. ... Madras. 

Agefits in London: 

Mehrks. OKO. street & Co. ... Oomhill. 

F. ALGAR, Esq. S, Ctemenl'edanef Lwidotit E,C, 

Messrs. BATES, HENDY & Co ... Old Jewry ^ London. 
Messrs, GORDON & GOTCH ... St. Eride^street, London, E.O. 
MES.SRS. RHODES A Co. ... S4, Nlcholasdane, E.C. 

14 

THE 

TROPICAL AGRICULTURIST : 

A MONTHLY 
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Our Corirspondtiiis and Contribufors will <fr^atly aljliyr 
m if ihfy will take the trouble^ where fh^ returns of cultiva- 
tion are stated by them in Indian weights mul measures, to 
give their English equivalents, either in the te.vt, in paren- 
thesis, or in a foot-note. The bigah in particular varies so 
7 nuch m the different provinces, that it is absolutely necessary 
to give the English value of it in all cases. It umtd he a great 
reform if the Government itself followed the same cotirse in all 
the. official reports published by if. 

All correspondence 7iiust hear the full name and address of 
live writer, not necessnnly for publication, but as a guar ante 
of good faith. We shall take no notice of anony mous letters. 


ACKNOWLICDGMENTS. 


Report of Police Administration in the rniijab for tlio year 1882. 

Report of the KEteriial Laud Trade of the Punjab for the year I 
1882.8. 

Rbdords of the Ooologiijal Survey of India, Vol. XVI, Part III, 
1883. 

REroET on the Nagporo Model Form, In the Central Provincos, 
for 1882.83. 

Report on the Administration of Civil Justice in the Punjal) and 
its* dependeimles, 1882. 

RKP'^fe.pn tho Sanitary Administration of the Punjab, 1882. 

Annual Statement of the Trade and Navigation of British 
Indio, in the year ending Blst March 1883. 

Report of the progrese and condition of the Government Botani* 
ool Gordene at Sahoroopore ood MuMoorie for the year ending 
MoiOiiWa 


INDIAN SUGARCANES. 

TO THE EDITOR. 

Sir, -C ould you or any ol your correspoadonts inform me if 
there is any standard work, or scleutifio authority which would 
unable mo to obtain a correct idcntificatiou and the teoUnioal 
nomenclature of the different kinds of sugaroauo grown in India 1 
TIio author of Tropical Affriculturv enumerates more than 
thirty different kinds grown in India, China, Mauritius, Bourbon, 
Africa, Australia, Egypt, West Indies, North and South Amorioa** 
Herr Schrottky in bis work mentions two or three distinct species, 
but it does not appear whether tliey are identical with any 
grown in Northern India. 

In this, tho (Julluudhur) Doah, there arc I know six distinct 
kinds met with, viz,, Oh'Juii, Euuara, ELar, Dh^idu, Kuhu, and 
Ponm* 

(1.) The Chaun is a tluu slender cane with a pale brown color 
streaked with purple, rich in juice, and inoebariue matter, the 
juice, having in well cultivated lands, an average density of 
10 5“ Beauml. 

(2.) Tho Knnara in native estimaliou ranks next to tho chtim, 
hut is cultivated chinfly In the subinontaue tracts, the Siwaliks, 
nnd lower vallcyR of the Rangra districts. It is soltar to crush, 
IS rich in jnice and waccharino mat'or, and has a pale, greenish 
.‘olor, and given a very fair sugar. 

(3.) The ATerr i« a very inferior description of oano, hard to 
crush, and its cultlvaticn U being ge»»erally discontinued through. 
iMit the Doah, 

( i.) The Dhaulu ranks next io the kana ra ; it attains a much 
arger size than the three preceding varieties, it has a pale green 
(dor, bard to crush, rich in juice, but dcticient in aaocharlno 
natter, juice rai’cly if ever exhibiting a greater density than 7*6’ 
Beaumi, The dhnulu is, as far as I was able to ascertain from 
omparisou with some specimens of cane specially procured from 
he Aligurh Distnot, identical with a kind known dowu country 
18 Saharanpuri. 

(5.) Kahti is grown extensively in the Bari J)oab, more 
specially in the Goordaspore district, it has boon introduced into 
ho DosnryaU tahsil (llosbiarporo district) and was tried for tho 
irst time in the experimental farm at Hosl.iarpnre at tho instance 
)f Mr. Coldstream, the then Deputy OommiHsionor. It attains 
i large size, about three iuohoa in circumference, with a height 
arying from eight to nine feet; the color is a pale green, 
treaked wdth violet or purple. The yield in juice is good, and 
the juice has an average density of lO'S"" Beaitvu!, 1 may add 
hat tho exporiment of last year was conducted on a smaU area, 
lot inoi*c than 0*17 of an acre, and the results which woi'c goml 
hould on that account ho received with caution : this year’s crop 
vill enable us to see whether the heavy outturn of last season, 
>7 maunds or 6,360lbs. of goor to the acre, was merely 
lu accident, duo to the unsafe practice ol calculating produce 
ff small areas, and accepting the results as reliable factors for 
general application, 

(6.) The Pomia is grown all over the Fimjab but seldom for 
'onversmu iuto sugar, generally tieiug reserved for use as a 
sweetmeat to be oaten raw. It is too well known to need 
lesciiption hero, hut the question has often suggested itself— Why 
do not the natives crush it for sugar ? It attains a large size, 
very juicy and sweet. It is a very expensix o crop to cultivate, 
inasmuch aa it requires gu vuovinom amount pi water to bring 
It to maturity. 



m 


THE INDIAN AGRICULTURIST. 


Octobfil? 188Bt 


The ffhann^ hinarff) nud ch^ttir ci©l all bo growtt ^>0 

jfocKl kud without tnuch irrigation, the ordinary rainfall 
hoiDg generally artflloioDt to dcvelope the orop ; whereas kahn 
requires watering at least once every ten days during May and 
diiUo until th^ rains sot in, and should get at least two waterings 
between October and the cud of Oeoembor in order to proserre 
it from 

The cultivation and preparation of the land is the same for 
roub kind, hut I found that whereas an aero of chfinn can he sown 
wth 20 it takes 40 mauuds of seed to sow an equal area with 
kahu. 

In converting the kahu into goor^ a Myhic and TltoriiHon^H mill 
was used, evaporation and conccutmUow^ if such it can bo 
termed, being elTeoted iu a kartiha or open pan, 

it was found that the ratio of juice to cane was on average 
72'7r> per ooiit, which was of cotu’so very good. 

The juice was strained through thick clotJi at first, but latterly 
through Jtannfl : it was then emptied into a space karnhtfy 
treated with one ounce of slaked aud scroenod lime, well pulveri- 
zed, made into a cream with water ; a slow fire maintained until 
the arum and all mechanical impurities present had risen to the 
surface ; the juice was then emptied into another pan and a 
steady fire of aud cotton stalks maintained, until the proper 

degree of coucoutration, about 25 Beaume wos arrived at ; it \vas 
then run off into a cooler and allowed to attain the crystallized 
mass and fonuation known as qoo)% It had a bright goldfu colour, 
prrtseiitiug a marked dilTerenco to the goor^ claHfivd with 
sicklai, 

tSeiklai is the bark of the aca<ia amhicay “ bahuJy' pounded up * 
and made into a paste with w'attw. 

A eousiderablti amount of chcinioal impurities must remain in 
all juice so rudely clarified, animal charcoal on defecation by 
sulpJmfvus acid gas being the most cdicicnt moans hitherto used 
to remove the fecula^ wax, and to noiitralizo completely the salts 
of potash, soda, aud magnesia existing in cane juice. 

Another great defect iu the native mctliod of open pan e\ apora* 
tion, is the waste of fuel and the great heat applied to the juice 
during concentration : iu a vacuum pan the temperature raicly 
exceeds 150’ Fahr. (65'5 Cent), bonce the superiority of the sugar, 
the large coliunv and well thfined form of the crystals. 

The results obtained during the exporiments on the kuhu have 
impreesed the natives witli the idea that it is n staple worthy of | 
more general and extended cultiration. And there arc grounds j 
for assuming that iu course of time this variety wdll to a great 
extent supersede the chatm which is now most generally culti- 
vated. 

If there is one industry more than another which should 
attract English capital into India it is sugar, labor and fuel being 
cheap, and practically no competition, there being onlj^ two usings 
in tlic whole of Northern India— Shahjehonpore, and Sujanporo 
on the Bareo Doab Canal, 

A small ushic capable of turning out 5 tons of sugar per diem, 
on tlie produce of about 3 acres, equal to say 150 tons of sugar 
per mensem, w^ould, if properly managed, yield a very fair profit ; 
considering that French w-?bt€#iu Martirngtic, aud English factories 
in Jamaica and British Guiana have, where fuel and labor are 
dearer than in India, been known to yield as much as 25*.H0 per 
cent on paid-up capital, there is no reason to assume that an equal 
measure of success should not be attainable in Upper India. 

A properly conducted mine should he able to supply good sugar 
to the people at large and turn out a fair drinkable liquor. If the 
Aryan brother is to get dmnk, it is far hotter that he should get 
drunk on good sound cane-rum^ than on the adulterated aboinina- i 
lions sold in the bazaars. | 

That the establishment of a sugar factory in tlie heart of a | 
sugar-producing district would be an unqualified blessing to the ' 
cultivators, is a question not admitting of a single doubt. 

A native helna will work off an acre of sugar-cane, or say 
40,00011)8. of cauc in about 45 days, the boiling, cooling and other 
processes taking an interminable time, the refined sugar not coining 
into the inavUct till about the following May. I 

A native has not a highor extractive powder that .55 00 
pi^rct'iit, BO that a.swaming an aero of sugarcane to neigli ' 
40,0001bs., we should get 24,000lb«. of juicn, and allowing H per ; 
cent of this to bo dry sugar w'egot l,920lbs. as tho gross outturn, j 
and 1, 020 804-24 mdb. sugar, falling, say at 16 per muund, total ! 
vaUio-^IiS. ,154. 

An English nmobiue turned out by any good maker, such as 
M, M, Walker Hcodersou and Co., Cllas^ow, Buchanan A Co, 
Irf^ftdon, or other largo ffroi* too uuinerout to UQiitlon, wfU give an 


extractive power, or rather and more correctly epeaking, give an 
extractive power nearly 80*85 per cent, so that for our 40,0001b8. • 
of cano we ehould got 82 poi* cent of juice, or 32,0001bB. and what 
is more of a higher density than frdm the native helm, so that wo 
might calculate on something like 2,500— 2,7501bs of dry sugar, 
which would be (at the some rate as before) worth Be, 600. 

Hence, irrespective of tho very important consideration cf^ 
cheapness of nianufaoturo, the usvic can get more out of an aor^ 
of cano than tlio zemindar or village shah, consequently the 
can afford to pay more for tho cane than the native manu- 
facturer. t 

But tho advantage to the zemindar doel not cease here. It 
takes lum nearly six wooks to work off his acre of cano, whereas a 
nsitic sncl) as I have desorlhod would run this cane off iu half as 
many hours with tho greatest ease— in fact, faster than the 
cultivator could supply it oven with 20 carts working. The 
aquatic weeds alluded to by your correspondent in your last 
issue, w'hen <liscussitig the siigar-produoing oapabilites of tho Doab, 
arc VaUisnei'iu Spiralis and Potavwge.lon Orispm. 

Let us hope, now that our Aryan brother is about to be poUlioally 
educated by means of Local- Self ‘QoveryimeiU aud Native Jurisdic- 
tion Bill, his intellectual and social education may bo taken iu hand 
tts well, and that he will be able to dispossess his mind of many 
pre.judice.y which preclude his availing himself of the advontagos 
modern science places at his disposal, ho may thou ascertain for 
himself the important truth tliat there are easier moans of win- 
Jiing purgatory aud courting social ostracism than by eating sugar, 
rdined by animal okarcoal> 

C. S. P. 

EXTRAORDINARY CASE OF A BITFFALO-COW 
SVYALLOWING A STEEL SPINDLE. 

TO TUI-; KPITOU. 

Sjk, — Tho following particular of tliis unusual case may interest 
vctcrinaiy readers : — 

On the 1 Ith of .July lust, a hiiffalo-uow in very prinio condition 
and about seven months gone in calf, the property of a cultivator iu 
tho Agra district, ^.-W. Provinces, finding herself near a spinning 
wluvl, and pronqjted no doubt by lior evil genius drew out tlic 
sLcl Mpindle by the roll of nosvly pr-q^arod thread that was on it, 
with tin* intention of eating the tlireivd only wo presume, hue in 
swallowing tliia she took down the spindle with it. 

Giijat was the distress of tho owner, for sho was of a valuable 
breed. ** Ah ! mifortunute,'" he w'us hoard to say, “ I susixsetod that 
your vile habit of making a mtisticatory of every bit of cloth and 
paper you came across would bring you to grief in some way, but 
little did I think it would lead you to swallow a sword." All the 
oovv-lci chos in the neiglihourhood were appealed to, but thoir 
pathology contained no rules for the treatment of such a case, and 
tlic only con><olation he received was, that cattle generally died 
when tliey swallowed a needle only two iuehos or so in length, and 
that eaUlo-poiRoners foninl that throw’ iug a noodle into tho fodder 
of their intended victims was one of the safest ways of ensuring 
their demise. 

Left to his own leaourcos Im ground down some load-stone, and 
made the cow drink it ; not that he thought that it would do 
much good, but simply beeaiiae he was hanged If he could think of 
anything else, lie also went to great pains to secure a large horse- 
shoe magnet, and was found in the act of moving it about her body 
iu a listless manner in the hope forlorn that the splndlo would bo 
attracted out. 

For the first 8 days slie would uot oat anything, aud for 10 days 
after w’os kept ulivo by hand-feeding with wheat chaff, for she would 
not touch grain of any sort ; after this she ooinmenoed eating her- 
self, but only a little green gross and wheat chaff. By tho 9th 
.September, 60 days after swallowing tho spindle she was reduced 
to a perfect skeleton, but on this date a swelling, about an inch and- 
a-half high and 8 inches in diameter, appeared suddenly about 
midway on tlie right flank, so low down as to be almost under tho 
stomach, which for the first time gav© an idea of the whereabouts 
of the spindle. This morning, the lOtli September, the owner in 
possiug his hand over the swelling felt tho sharp point of tho 
spindle prujoeting just a little out of tho skin about 4 inches away 
from the anterior edge the swelling. 

The village goldsmith, with his wire drawing tweezer^,' soon 
extracted ami exposed tho spindle to the gaze of the delighted 
villagers. It was brought to me this morning, and I examined it 
carefully. It was just 144 Inches in length aud J of in Inch in 
thickness in the middle, from which it tapered on both #ikU down 
to very fine points. 
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the calisaya controversy. 


{To the, Editor of the Planiore' Oazetu.) 

[ *SrB,— My time has been much oooupiefl iu the last two weeks 
111 Quiuologioal pursuits, and In returning your papers 1 send 
some bri)f notes. I am correcting, whilst passing through the 
press, my contribution to the subject, whioli will shortly be 
published by the Llnnmnn Society. To this no romu-tedf I must 
refer you, in place of newspaper reports. I 
a visit of Mr. C Ledger to this country to go carefully into the 
whole question with him and Mr, Holmes, the Curator of the 
Musoiini of the Pharmaceutical Society, and with others intcroated 
ill the cultivation of Calisaya. 

It will interest your readers to learn that Mr. Ledger is quito 
satisfied with my plants derived from the Yarrow Estate (Ceylon) 
as representing his true Jiojo or red sort ; resting his opinion on 
the characters I pointed out at tiie Linuo'au. Ho says that the 
beautiful richuesa of the foliagfi roniaius, especially in tlioso parts 
of the tree which are least exposed. It is this sort t(» which the 
Indians attach so much value that they cross themselves when 
they meet with a tree of it and call it the Tala or “ Father ” tree 
ibelieving (as I think not without reason) that it has a beneficial 
u fluenco on all around, and that all bo found “Calisaya” or 
true bark, 

Mr. Lodger cannot tell what this word means, but Dr. Weddoll, 
who spoke the Indian language, says (in his “ Histoho,” p. 31) 
that it means “ the red sort,” “Colli sigiiitic, en ellet, 
en langue Quichiui, et mya paris agur/j, veut dire ‘sorte’ ou 
‘ foimo,’” or (as I gather from Tachudis Cermau Dictionary of the 
language), CovU^ * ‘‘ the red of glowing embers.” “ Sfc/frn," 
Mr. Lodger fixed upon a slab of Calisaya iu my possession nearly 
three-quarters of au inch in tliiekuoss as the true and highly 
prized Jiojo, Ho tells me tliat Dr, Neddcll had heard of the 
white flowers, and sought for them, but v^itlioiit success. 'I'o 
obtain tiiis “ red sort” has boon the special aim of Mr. J.<et1ger, 
ai^l by policy he was able to defeat the jealous tactics ol 

the Indians, who boast that in oiio that obtains true seed shall 
leave the valleys alive. Tiiey cithsr supply inferior qualities or 
destroy the germinating power. Tiiey laid wait for live days for 
Mr. Markham, who escaped through a Providential clrciimstanc,, 
and they poured boiling water on my friend Dr, AVeddcirs plants, 
who w^as profoundly alleoted Ijy the outrage. 

This Rajo is, thou, the true Ledifenam, as, in looking over my 
old letters, 1 fully recognize. Mr. L-^dgev secs it reprusonted in 
my Plato IV^. or the Macho form A. does not see it in form 
B, or in the plant I have from Darj^^Sliug which I think is proba- 
bly the same B form. I have, in all, nine spi'nimcu? of dava tree s 
from Lodger’s seed through the hands of M. Moons, There ai* 
diifcront varictioa in those, whi<5h Mr, L. does not recognize, but 
wdiich are reproduced in speeimouH from British India. ) aliould 
say, that his faithful Indian employed his own sons m gathering 
seed from fifty trees in different places, and the diHorcnt coliuc- 
tions got afterwards mixed together. The whole appeared to me 
to present Weddoira var. microcarpa. 

Mr. Ledger entirely rejects my Mh-ntniha Galhayodicfi ; as also 
Dr. Trimen’s plate. 'Ihc colour of tlie ehauging loaves, he says, is 
exactly that which I eopieil from nature in tin: Culisaya Augliea, 
and the rich colouring of the leaves is pnrfeotly given theri , but 
the fonn of the loaves is, as above described iu form A. Wlion, 
as in the C. Succirubra, the leaves turn this rich red colour, it is 
generally oouuocted with ricli colouring in thu green of the IcaAos. 
This is a feature ou which Ledger lays great stress, and it appears 
that many of the leaves assume this tint at the time of flowering. 
Hence the term (7o//i(QiiicIiun) 7i^j/o), (Spanish), Roija (French), 
Now, is this “ red sort” a different specie from the Calisaya? It 
is not distinguished by the bark, for w'hcro the Tata treaa are 
found (single amongst the rtbauchan or patches) all the bark is 
good, owi^, according to the ludlans, to some counoction witli 
chief Sees. This is what 1 find in the specimens sent me by 
M. -Moena from Java. Most are of equal (quality to the true 
some superior, others indicating, by proportions of Quiuidino or of 
Ciuchouidinc, tiie influence of inferior pollen. 

* The verb signifios to cover a liro with ashes so as to retain the glow, 


W. E. 1 cannot mako all this fit in with Vhat is oalkM “ conca botan- 
ical dosoription, which seem to bo consistent wUli leaving out all 
allusion to the l>ark in the description of the Bark Tree ; as in 
Bonpland’s most coufuaing ar-iount of his Ooiidaminca. The 

Spanish botanists and Weddell wore most particular to ooUoofc 

samples aud carefully to dr..ribo the bark. I have a^proaeimd 

the subject .Vi/?, of the bark, and consoipmutlv coiisidor 
this the chief factor in the piYd.l.m. I think pmotival niUivatorn 
will agree with mo in this. My tonn “ T.^dgeriaua” was meant 
to mclmlo all the bark oi a ovutaiii rich quality grown in 
Java trom L^lger's bag of hccmIs, and called such in trade. But 

am aval nig myself of ^ the true Ledyenuna must bo tlio of Ledger, and again I ask 

eo earefullv into the ,bat Js that ? It is the form A of iny l,ufnolog> . that Is, S: 

Macho form, distinguished, as Weddidl shewN (p. ;il, Histoiru) 
all such forms are by richer colouring (tire purple of ilm under aide, 

however, is aeeidental); and, ns 1 think, by it.- fomksJiing pre 

pollont pollen needed to ko<?p up tiie superior str.-iin of those best 
qualities. Without this, they would degouerubq as iu an aim 
logons manner is the case with animals. The Indians, by long 
observation, arc nearer tlio mark than the scientiae botanists I 
These are questions for practical (niUivatora l\y a kind of 
rovorsal of the process above hinted, my gardener obtains for mo 
d.yc/i/ /nfc oucunibcis, c,, leithoid vrtv/, and conse^jiioutly swooter, 
and devoid of tJio strong principle whiuh disagrees with some 
persons. By careful fertili/atiou, he keeps up the strain of my 
melons ; and by artificial impregnation, roijuiring skill, he suc- 
ceeds ill growing beautiful pods of Vanilla, equal to the best iu 
the market. 


M 


I would always have a sprinkling of Tata trees In my plaiifcatioua 
of CaliHuya, and should then count on having all of what the 
Indians call true quality. ' 

I remain, yours, &:o., 

JOHN FXIOT HOWARD, F.R.8., P.L.S. 

Jiidiiiit JLin^ulturist. 

( JAUJdTTA , Or.TOHER 1 , iSSi 
INDIGO. 

CTC'If hue bium said during (ho piist twelve month.'^ about 
oi'i>tict(.d tiinl niiudi about cheiuical and niepbuninrii 

pjwcsf^es fur .•lugmcnting tin* yicdvl of the natural dye. 
G oiiend I V speaking, tho fornici has been stigmatised by rnami- 
fucturers and othors cuneojuied iu the latter as at best out a 
poor imitalioii. They take the w<t)d artifkial iu its literal 
fiiMise, ami refuse to believe that artilieial indigo in identical, 
heinicaliy a-i well um physii:ally, with tim indigo of agriculture. 
Hie few wlio .'u.'kuowledge it to be, oiio .and the saixio asserl 
thal ils prinr imwt for a long (iiue keo]» it without the pal\|^of 
..uinpeiitinii. ft i.s iiH^hw to attempt to couviuce perRoii <5 h/dd- 
ing IhtNo vnnvx They, iinturally perhafn, do not winli to 
realise the truth. We, however, positively set it down, that 
artificial indigo .staml^ exactly iu tlie auiue rclatiou t ' the' 
ijuligoofagrimilture, a.sdoe,siceua+iii-ady formed in uortheru 
lalitudestothalformeil by means of ( hemicab iu the east. 
Just as we can, by exploding the ga.ses hydrogen and oxygei'i 
in certain proportions, form water, so can wc bring togotJier 
from vunoas houvccs the demon ts of indigo, and resolve 
Diem into indigo. This position being impregnable, it is to 
be hoped that the disiistroua seiwai just cloyed will tend 
to open (.he eyon of those concerned, t the ccmscquonces of 
an mlvunce in the home market of the artificial maUrial, 
II IS trim that the proceesey at present followed in its 
manufacture are tediouH and expensive ; but it h reasonable 
to expect that, like mu.st tilings owing their origin to the 
ingenuity of man, it will speedily be brought within the 
iva.Ii of all doHSea, a consummation, of coiU’se, anything 
ut moutly wished by those engaged in the manufacture 
of the natural dye- a cousummAtion, however, udtkh 

not aUoffether powerless to avm. No advance lias beeii 
made towards the comprehension of the thing (tself, 

Ijc plus nolle ou Quinine do tons Jtes Quinquinas riont on ait pnblicJ 

BotaiS<iucdo 
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the$aperiot variety may be fouad to thrive in the aame 
iiei^b^urhood. It ie one of the moet highly nUrogeneua 
or towardB au iniughi into proocaied the adoption of 
which would, for a time at least, effectually check its 
development, that is, by those must able to deal with 
thciu. It nti-ely happens that au individual iudueuoe or 
cause pi'esonte itself iu an isolated form. The discovery of 
artificial indigo was followed by the utilization of a bye pro- 
duct of aluminum mauufactut^, equal in all respects, except 
liojttiesit of lustre to indigo. The monopoly of this dye was pur- 
chased by a member of one of the largest firms of indigo 
brokers in London. This, it might be inferred, corning so fast 
after the more important discovery, would have roused 
tnanufactcirers of and speculators in natural indigo, into 
action. These discoveries, together with reliable reports as to 
incieased sales of iudophenol, methylene blue, alizirin blue, 
and other by no moans despicable substitutes for indigo, they 
have treated, if not with actual contempt, at least with the mo.st 
glaring indifference. Another influence has now cropped up, 
which, taken with those which have gone before, point to con- 
siderable charges in the indigo industry of India. We are in 
a position to state that stej)s are at present being taken to 
cultivate and manufacture indigo on a very large scale in 
countries not very remote from India, and that certain proved 
prooeeses guaranteeing from 50 to 100 per cent increase iu 
yield, above the ordinary process of manufacture, will be 
lidopted. These processes were offered for sale in Calcutta, 
and rejected on all sides, with the result, that competition has 
been set up of a kind not hitherto experienced, and on which 
we ai*e not at present i>ermittecl to dwell, more than to say that 
such will be under trained Indian management, and that all 
the newest improvements with regard to machinery and 
culture will be adopted. We shall of course be debarred from 
using the patents alluded to in India, for it is most unlikely 
that the patentees will grant royalties under the circum- 
atances stated — that is, to people whom it is their purpose U> 
oppose. The out-look, therefore, from India ii not at all pleasant 
in view of the drawbacks iKJciiliar to climate, the gradual 
reduction of the artificial product at home, and the competition 
alluded to, with advaubigcs /w/w beyond our reach to 
be set up away from us, but suflicieutty near to be felt. 
Our ultra-Indian competitors, from being able to manufac- 
ture cheaply, will doubtless establish the rates. They will 
sell 50, 60, and 70 per cent indigo at a profit, while we 
dispose of it at a sacrifice. It may be said that it will take a 
long time to overstock the market to such au extent as to 
necessitate reduction. So much the better for our ultra-Indian 
competitors. They will reap large profits, while we barely 
subsist, and by the time that wc begin tu realise the fact that 
we have from the beginning avoided information most accessible, 
and refused processes ino.st intelligible, the artificial product 
will be iu full operation against ns. We have siid that we 
are not altogether j)owerle.ss to avert this calamity. Bat we 
doubt very much whether it would improve ni itters were we 
to explain how, for we have come to the coiiclusion that the 
few speculators who at present rule the market are not so 
tdiortsighteil as tliey ap]iear. (.Contemplating, perhaps, c.irly 
retirement. They say to themselves, “ The devil tAke the hind- 
moat.” “ Explain your patent improved processes to our 
nuecessors.'* Whetlicr this is fair to tlie manufacturers, wlio 
ore in many cases finaucetl and advised by them, is a (|uoation 
which they themselves must consider. 

We can well understand that it would he much more satis- 
factory for those at present iutereated to go on in the old way ; 
but as it is becoming widely known that not one of the 
multifarioaB blue dyes offered to the public as substitutes for 
indigo, can compare with such iu exquisite softness of tint, 
it is to be expected that workers in science will leave no atone 
unturned to produce indigo at a price which will create an 
fsiliiiediate and large demand. Our obvious duty, under the 
nifuuinfltanoes, is to obviate this necessity. 

This W6 will not do by treating inventors with scor n, and driv- 
ing tlwm dfi^gtisted from the country. It seems almost beyond 
belM that iix this City ol Palaces, this nursery of merchant 
princes, the coital of a province ideujified with the indigo 
iudusU'y^ thero cvwot be foond a eapitaUst, or body of 


capitalists, willing to launch a company to work patents 
of such higli promise, say, as Miohetfla I don^t beHeve in 
your chemicals !” is a frequent iteration of persons opposed 
to improved processes. The expression, it will be seen, 
is a hackneyed one. “ You may get an increase, ” they 
say, “ but the colour must be bad.“ This is the logic 
that science has to contend against. Quinine is obtained 
from cinchona bwk, it is obtained from the bark ?yy 
means of chemicals, er^, it cannot be the same a** the 
quinine dissolved out of the bark by water. The -same 
might be said of Imndreds of valuable drugs which 
have to be extracted by chemical paeans from the plants 
in which they are developed — drugs a thousands times more 
delicate than indigo. To make indigo, then, an exception, is 
simply to subordinate Western intellect to Asiatic fancy, or, as 
wo have before hinted, it is pdrpOsely excepted. "There is a 
consequence to which the collapse of the indigo industry will 
lead, which demands more than mere passing attention— vts. 
the abandonment of tho.isanda of labourers whose interests are 
totally bound up in it. History shows that the sudden collapse 
of an industry of this magnitnde must be followed by serious 
results. It will, therefore, be well if Government give a closer 
consideration to certain complications which may arise, in 
the event of our conjectures with regard to the future of 
indigo proving more dismal than we care to presage. 
What we are especially in want of at the present time, is that 
criticism of the improbable, barely probable, and possible, 
which our manufacturers themselvc-s are so well able to ad- 
vance. We look in vain for this. Pig-sticking and horse- 
racing are evidently more congenial pursuits. We are not of 
those who contemn sport — indeed, we should be the last to wish 
for any change iu the present routine of an indigo- 
planter’s life ; but we do think that they should at times 
manifest some cleei»er interest in aflUirs pertaining to their voca- 
tion, ventilate their opinions and grievances, so that the true 
condition of Ahiugs might be accurately judged, and the worst 
possible results anticipated. They have a journal specially 
representing their t)wn interests, The PI (inters* O it .'‘tte 

elegiUitly got up, and well conducted. But it i.s a rare occurrence 
to see anything in the correspoudeucc columns pertaiinng to 
indigo. Nothing points more strongly than this to the lack 
of interest exhibited by iudigopiauters iu their |own aft airs. 
For this roivjou, should calamity befall them, should this great 
staple take its place in the obituary of c online re ial products, 
scant sympathy will be shown them. 

One year ago lu'tificial indigo was not foun I iu commerce in 
an isolated state, that is, in anything like the form of the indigo 
of agriculture. It Wtos sold as a paste, called propioUc acid, 
and from this, w.kj developed, on the fabrics to b; dyed, pure* 
hidigo. A few luoiitlts ago the Baden Chemical Company 
Succeeded in producing a liquor of a deep ifdlou> colcur^ fioiu 
which, on ejposnre to the air, indigo separated out. 

THE NAUPOUE MODEL FAUM KEPOBT. 

T UE two points that seem to call for most promiuen 
notice in the lleport on the Nagpore Model Farm for the 
year 18B2-3, ai*e the change of system and site, and the attempt 
to inu-oduce Kacbi cultivators from Oawnpore. Before 
dealing with either of these topics, we have a word or two to 
say regarding the various hands through which reports on 
purely agriculturals matters ixass. The Nagpore Model Farm 
Beport is as good an example as any of what we mean. The 
Central Provinces has a Director of Agrioulturo who, we may 
suppose, is responsible for agricultural znattei’S over which 
Government money is expended. The report of the farm is 
written by the person superintendiog the farm, and passed on 
to the Proviucisd Director of Agriculture. He in torn vrrites 
what amounts to a review of the report, and passes botkon to 
the Secretary of the Chief Commissioner. The latter, utk^Ietter 
to the Director of Agricultare, writes what is virtually a 
resolution on both documents, and the three deliverances are 
printed as Model Farm literature. We do not wish to question 
the wide knowledge and capacity of Indian Secrotari^ There 
is scarcely any topic under the heavens or beyond them on 
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which they are not able to write a tolerably readable eeeay, 
and should the matter be uausuolly techui^ah their deficiency 
of knowledge may easily be covered under generalities and a 
cloud of words. No doubt it is iti some respects highly 
desirable that the rulers of provinces should exercise super- 
vision over all operations in whicli Government money is 
expended, but in the case of Agricultural Departments it seems 
to us that while the responsible oflicers of the L^cal Govoru- 
, pioEts should in every case be consulted and hold tlie power 
0 f the parse, nevertheless, the Director-General of Agriculture 
is the person to whom the reports of the various provinces 
1 should be submitted. A general report, embodying what is 
valuable in provinciial reports and passing in review the 
operations of each provincial department, would we, venture to 
think, be a valuable addition to the literature of Indian 
Agriculture. We are quite aware that the policy of 
the present Imperial Department of Agriculture is to leave 
a good deal, in fact, nearly everything, to provincial, 
departments, and confine itself mainly to suggestions, to the 
collection of facts and information, and to the noting of 
useful experiments. A good deal no doubt can be said 
iu favour of this, but in our estimation all matters agri- 
cultural, even to the reviewing of provincial reports, should be 
more or less under the control of a central office, ready at 
any moment to supply information of what is being done iu 
every part of India in matters agricultural. There is another 
matter, wc think, which calls for attention in connection 
with the Nagpore Model Farm. The net cost of the farm is 
less than that of the previous year by Rs. 2,115-5-7, the 
reduction being due to saving effected by placing the 
farm under Colonel Lugard s unpaid management, instead of 
retaining a European Superintf.ndent. Colonel Tiugard, the 
Deputy Commissioner, one woulu imagine, could find sufficient 
occupation in his district wTthout taking on his shoulders 
the resiwnsibility of superintending a Model Indian Farm. 
No doubt the peraons who advised and confirmed such an 
arraugeineut are prepared to prove a huiidred?,times over that 
it is the beat of all possible arrangements /uiancially, scientiti- 
cally, goverumcntally, philosophically, and every other way ; 
iwvertheless, the non-official heathen lying in outer darkness 
will blaspheme and will not dance to the pipings of Directors of 
Agriculture or Secretaries of Chief Commissioners. 

Turning to the matters noted at the opening of this article, 
we find the Director of Agriculture of the Central Provinces 
allying 

“ In the repi. rls for the past eight year-s the unsuitability of 
the farm, site for experimental agriculture has been often 
strongly insisted upon, and this oi^inion is corroborated by 
Colonel Lugard’s experience. Ikwing tlie year under report, 
it was accordingly determined to discontinue Government 
farming altogether on the Model Farm site, and to limit agri- 
cultural experiments in future to a smaller, but much more 
favorably situated tract of land lying iiniuediatcly south of 
the ‘ Maharaj Biigh.* * Model ’ farming on a large scale will 
not be attempted iu future, and all that will be aimed at is 
the careful conduct of experiments on a sufficiently large scale 
to render the results reliable. Experimental farming on this 
new site has already been started. Part of the area of the 
Model Farm has been diapo.sed of by lease to cultivators. Part 
will be utilised as a sewage farm for SitabuUli and the Civil 
station of Nagjmre, and for this purpose a tract has been re- 
served of sufficient area to utilize the whole of the sewage and 
of the irrigation water available.” 

In this conclusion we heartily agree, and hope iu future 
reports to see good results following from such sensible dotcr- 
minatians. The attempt to iuti'oduce Kachi cultivators — is 
•ucoinctly described by the Director 

" Very little agricultural use is at present made of the sewage 
of Nagpore, and the income which the Municipality derives 
from it is quite insignificant. The Kunbi cultivators round 
city A strox^ly prejudiced against using it, and are quite 
igUorant of the manner in which it can be used to best ad- 
vantage. It was therefore determined iu June 1882 to import 
some cultivatoi-s of the Kachi caste from Cawupore, and 
endeavoui' to proselytise the Kunbis through theu example. 


Twelve of these men wei’e accordingly brought down ot 
Nagpore, and were at the outset entertained as paid labourers 
on a very liberal rate of salary. They promised exceedingly 
badly, and were very idle and discoutanted. In September 
the three most obstructive of the number were sent summarily 
back to Cawnpore, and the I’cst were induced to accept an ar- 
rangement under which their salary was reduced from Bs. 7 to 
Rs. 4, and in return for this they were given four aprer of land 
rent-free for nine months, with the right to use, free of charge, 
the manure stored in the farm sewage pits. At the end of 
this period all salary wjw to cease, and the laud was to be 
assessed to rent. The crops which they grew under these 
conditions were exceedingly good, and gave them handsome 
profits. Tlieir salary has now been discontinued, and they 
have accepted 8 acres of land on a five-years’ lease at a pro- 
gressive rent, which has been fixed at Rs. 5 per acre in the 
first, arid Ra. 15 in the fifth year. TJiis is exclusive of water 
rate, which is chained for separately according to the amouut 
used. A portion of the Sitabuldi sewage is stored in pits 
close to their fields, and they are allowed to use as much of it 
as tliey please, free of charge, Government undertaking to 
maintain the aupi>ly. It is too early yet to speak with con- 
fidence of the future of the scheme, but I am glad to be able 
to report that tlieir example api>cars to bo having the desired 
effect on the Kunbi cultivators. Tlio hitter have from the first 
shown great jealousy of the Kachis, and witliin the last two 
months three Kunbis have come forward with applications for 
land on similar terms. Two of these applications have been 
accepted, and the men are in possession of their land. It has 
been expressly stipulated that they are to use the sewage with 
their own hands, and not to employ Uk'viyi laboiii*ers. The 
result of their cultivation may be expected to yield some really 
trustworthy dabi as to the agricultuj*;d value of sewage, the 
best method of utilizing it, and as to the value of irrigation 
when used in conjunction with it. There can be no doubt 
whatever that lack of irrigatiou is the principal obstficle tti the 
proper utilization of city sewage in these provinces, and it may 
be possible to deiuou.strate that the value of water when 
a}>plied to a sewage farm is sufficiently high to render it 
profitable to incur a considerable outlay in bringing it on to the 
land.” 

KEPOirr OF THE GOVERNMENT BOTANICAL 
GARDENS AT SAHARUNPORE AND 
MUSSOORTE. 


T he Report on the progress and condition of the Govern- 
ment Botanical Gardens at Saharunpore and Mus- 
soorie, which has just <;oiue to hand, calls for a few 
•emarks. The distribution of plants shows an inoreaee of 
36, 088 over last yoiir. The total weight of drugs has fallen off 
rom l,377tti. in 1881 to 6l8lb. lOoz. in the present year. 
The recei))ls were Rs. 7,095-9, as compared with Ra. 6,937 of 
ast year. The net cost of the gardens to the State has 
iicreased from Rs. 19,871-15 to Rs. 21,919-2. This increase is 
mainly due to plants and seeds distributed gmtis to soldiers’ 
gardens and to an increase in salary to Mr. Gollan. 

Perhaps the most important class of recent introductions to 
the gaidens ai'c the various kinds of ]3laTits that are especially 
adapted for growing on salt or sandy soils ; of these the 
Atrlplcx nmifivuliirUi has been distributed to Mr. Wilson at 
Awa and Mr. Impey at Cawnpore, and in both phwjes has been 
found to thrive admirably on usar of the worst kind, A 
huge qufvntity of seed hiis been sent fur fi’om Australia, and 
it may be the means of covering the now nearly useless 
stretches of usar in the Doab and elsewhere with a vegetation 
that will be of fliorac use as a fodder for cattle, and of still more 
value in checking erosion, and gi'adually depositing a layer of 
humus over the baiTen salt, Besides this, the sand bush of 
South Africa, which fiourishefl in deserts and can survive a 
prolonged drought, may be found of use for the same 
purposes. 

Mr. Benett, the Director of Agriculture, N.-W.P. and Oudh, 
hopes that among food phuits the soy bean may become a 
success. The existence of an inferior native cougeuet iu the 
lower iiuiges of the Himalayas encourages the) expectation that 
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fomis of food known, and should prove a valuable addition to 
fhe food trapply of the couhtry. The yields of imported 
cottons wOrc fairly p^ood, New Orleann ijave ^Olb., Upland 
(!>eOi*giAU $061^., and other varieties 16011b. to the acre. In 
caletdating the value of the crop, the bazaar price of the native 
varieties has lieen taken ; but iu the gi‘0at cotton market of 
Cawnpore, ilie Amerio«iii realizes more thiui half as much 
again as the native fibre. ITie oirperimcnts msde at 
Sahai’Unf/Ore coiiflrm the results obtained on a much larger 
scale at the Oawnpore farni, and are chiefly valuable in show- 
ing that American cottons will thrive equally well in the 
different climate and soil of the former district. The coarse 
variety which was imported last year from the Garo Hills has 
not pi*oved a succehs. 

The following acclimatized and imported varieties of cotton 
were cultivated during the past year ; — 

Aooliinath^. ‘ hnp(rHefl, 

Eg>T)ti»ii. I 

Garo Hills, | Louisiana. 

Hinuunghat, Jjouiaiana Prolitie. 

Nankin. Georgian. 

New Orleans, Sea Island. 

Tree Cotton. Upland Georgian. 

Upland Georgian. 

As iu past years, says the repoi t, the acclimatized varieties 
of New Orleans and Upland Georgian gave the best return 
per acre. The first named variety produced 8 maunds 
10 seers and the second 7 maunds 30 seers uncloaned cotton 
2 >er acre. The value, of the croi^, calculated at 8 seers per 
rupee, is Be, 41-4-0 and Rh. 38-12-0, ruwpoctively. Tlu* cost 
of production was about Rs. 24 per acre, wliioh, deducted from 
the total, loaves a balance of Ra. 17-4-0 aiul Rs. 14-12-0 profit 
per acre. I have valued it at the rate obtainable in the 
bazaar for the common country cotton. It is of superior <piality 
when compared with the latter, and I have no doubt would 
comm^d a much higher price if inodueed in sufficicritly large 
quantity. 

The Egyptian, Hiugunghat, Nankin, au«l Tree cotton 
produced on au average 6 mauuds of uucleaned e.otton per 
acre. If calculated at the same value as ilie New Orleans 
and Upland Georgian varieties, and deducting the s.imo 
amount for cost of production, the balance of profit left would 
oidy amount to Rs. 6 per acre, lender more favo\irable 
circumstanceB these vaiietios, and also the two first named, are 
c<') 2 >able of producing heavier crops. The plot in which they 
were grown had been for some years previously occupied by 
rhea, which U known to be a gross feeder. The Garo TfillH 
variety germinated vmy badly. It was receivevl rather late 
for sowing in the previous season, and the pods th^^n in'oduced 
evidently did not contain miuiy perfect .seeds. Only 40 plants 
germinated and produced two seers of uncleaned cotton. This 
is not a large quantity for the number of plants ; the yield, 
however, may improve when the plant becomes thoroughly 
acclimatized. The imporhul varieties gave a )>oor icturu, 
altliough grown under the same conditions as the acclima- 
tized. They all germinated freely, but none of them grew 
to a height of more tlnni twelve inches. They have all 
ripened, a few pods, and if the seed is jjroperly developed 
may give better results next year. The fibre of the Sea 
Island is much superior to any of the acclimatized varieties 
we at present j>osse»s. If it can be acclimatized and made 
aB pnKittetive as the New Orleans, it will be a decided acquisi- 
tion. The Lousiana, Louisiana Piolific, Georgian, and Upland 
Georgian arc all very much alike. The fibre of all four 
varieties is similar to that produced by the acclimatized New 
Orleans and Upland Georgian, 

The following is Mr. Uuthic 8 account of the silk -worm ex- 
periiueuls : ■ 

As the iiii pro V omen t of silk and the e.Ktension of this industry 
has lately been engaging the attention of the Government of 
India, I was induced to try a small exporiment here in order to 
ascertain how far the climate of Saharunjwe would prove ^ 
suitable for rearing the silk-worms. I 

Two ounces of eggs were received about the middle of lust 
February from Oai>taiu Munay, Lelira Uun. The first worms 
appeared on the 25th of that mouth, and the lost were hatched 


on the ^Qx of March. As they were all kept in the same 
temperature, euch irregularity iu hatching seems reniarkable. 
The worms were at fimt ^e<i splely ou Morm inuUicanlU ; but 
os the leaves of that variety of mulberry ran short, those of the 
common kind (JT. vid^ca) were given and were as eagerly 
devoured as the formei*. Leaves of if. end of auether 

variety with broad thin leaves, said to have been introduced 
from Kashmir, were also given, but the worms did not eat 
either of them so greedily as the two flrsb-nattied. The total* 
weight of leaves used amounted to 6121b: A leSa quantity" 
would have sufficed if hot dry winds had not prevailed during 
the greater part of the period they were' bej^Jg fed. The leaves ^ 
were often too hard and dry for the wofms within bMf-aii-hour 
after being suj^plied. The first cocoons were Spun on the 23rd 
of March, and the last on the 23rd of April. The total number 
produced was 10,400, and their weight in a diy state was 9fb. 
6oz. The following is Captain Murray opinion on a small 
samide taken at random from this first batch of cocoOns : — 

I took your cocoons to the silk exhibition held here last 
“ Friday, to see whether they would Come up to those raised in 
‘‘ the Dun. All I can say is that, if at Saharunpore you can 
“ raise liny quantity like those few sent to me, the people of the 

district have an industry to their hands. I do not say your 
‘‘ cocoons are so good as those raised by my son, but they are 
“ very good indeed." Two pounds of the cocoous were reserved 
for eggs, and the lemairider killed by exposure to the sun. 
The moths from the seed cocoons have produced their eggs, 
and as they are of the bivoltiue variety of silk-moth, another 
batch of worms will soon be hatching. Until this second batch 
has been brought to the cocoon stage the experiment may be 
said to bo only half finished. The amount exj)ended ou the 
exj^eriment u)> to the 2 ■>enod when all the cocoone had been 
formed was Rs. 20. This amount is really the pay of the men 
employed in bringing le.aves and tending the worms. The same 
amount of money would have sufficed for an experiment on a 
I much larger scale. Mr. Gollan has personally supervised the 
experiment from the commencement ; all credit is therefore 
due to him (sfiya ISIr. Duthie) for its ultimato success. 

The ])o».'<ession of a new site for the Gardens at Arnig.wlli 
has now been obtained with a cultivable area of 30 a(T 0 s on a 
projecting plateau of a hill-side 5,000 above the sea, and the 
work of removing all that is worth moving is now being taken 
iu hand. 

EDITORIAL NOTES. 

A couREspoNDENT miteS to UR 2)ointiiig out that the deriva- 
tion of Fijarai from two Hiilai words given last month in the 
leading article ou Agricultural Banka is “ as fanciful as it is 
incorrect," We shall be glad if our correspondent will furnish 
us with the correct derivation. 

A PREMIUM of 6<f. per dozen has, it appears, l>een placed upon 
sparrows’ heads by the Government of South Australia, acting on 
the advice of a Commission specially appointed to inquire into 
the sparrow ([uestion,” while the somewhat disproportionate 
Slim of 2ii. 6J. per 100 is offered for the eggs of the bird. 

Tue committee engaged iu the organisation of the Austro 
German Exhibition of 1885 recently, it seems, addressed a peti- 
tion to Prince Bismarck, asking for the support of the Imperial 
(Government. In this document reference was made to the 
Austro-Gerraau Exhibition of Art and Industry, beld at 
Munich iu 1876, and to the opinion then generally formed, 
that the repetition of such displays in important oitiee would 
be of undoubted advantage. Au interval of six to eight years 
was then Ht)okeii of as being the most suitable, but in this 
instance a longer delay has been inevitable, as Berlin was^ 
selected for the next Exhibition, and up to the present 
Hurt city has not possessed a fire-proof building of a auitable 
character. This difficulty having been removed by the erection 
of the Hygienic Exhibition, the suggeatiou was made in the 
document referred to, that this building should be utilised 
for the purpose iudioated. According to the most reoent 
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• informatioD.pabHHhad upon the subject in the German pvei*«, 
^ thapropoaal has met with the approval of the Chancellor, and of 
the Imperial Court. It is stateii hi the Colo^m Gautfa that 
the m^icipality of Berlin will, in all probability, takeover 
or hire the principal building of tlie prewnt Exhibition, la 
this case there would be held, in 1885, the propoeed exhibition 
^of induetriol aii; ; in 1887, an international trade exhibition ; 
find in 18,88 an eleotro-technioal dia])lay. It had been at one 
proposed to include France in the Exhibition of 1885, 
but this idea has been abandoned. 

FftOM a summary of 'the agricultural returns of Gi-eat Britain 
for the present y^r, lately issued by the Agricultural De- 
partment of the Frivy ^uncil, jt appears that the acreage 
mn4er the hve main crops are-- Wheat, 2,613,147 ; barley, 
2,291,984 ; oats, 2,975,377 ; potatoes, 543,455 ; and hops, 
68,027. As compared with the returns for 1882, there is a de- 
crease to the extent of 390,813 acres in the case of wheat, but 
an enlarged acreage in the ciise of the other four crops ; thus, 
of barley the increase amounts to 36,715 acres ; oats, 141,512 
acres ; potatoes, 2,391 acres ; and hops, 2,408 acrD.s. 

Tanning Trxtile Fabtuos.— M. Piron, a Belgian, has in- 
vented a process for tanning textile febrics which i-onders them 
waterproof, and nt the same time, it in said, proof against de- 
cay, w'hile their suppleness is not diminished, and their weight 
not appreciably increasetl. Arguing from the high state of 
preservation in which tlio bauds which surrouiul the heads 
of Egyptian mummies are found to this day, and which are 
impregnated with a kind of resin, M. Piion ha<l tveoiirso to 
the substance extracted from birch bark, and wliich is now 
used to perfume Russia leatlier. Vr.ieii the ftne white bark of 
the birch tree is distilled, it yiehfe a light oil, nearly a fourth 
part of which consists of the special phenol, or carbolic acid, 
which gives the well-known odour to Russia leather. It is 
now found that the residue, or green tar of the birch, which is | 
obtained from Kiidimma, yields neither aciih nor «n1kaloid, .and 
it forms, wdth alcohol, a ‘solution of great fluidity, which, h(jvv- 
when once dried, is unacted upon by alcohol. It is tliis 
substance, which will unite with the most brilliant colours, 
that is used by M. Piron for treating textile fabricM. Not 
only floes it fdl the capillary vessels, but it also coats them 
with a varnish of great elasticity, which is unattackable by 
acids and sea w'ater, while it also stands great changes of tem- 
perature. ddio aromatic odour of articles thus treated drives 
away insects ; there is no spiioe for microscopic vegetation, 
and neither air nor w^ater can pei.etrate into th« tissues. 
This process is applicable to all vegelable products, such as 
lail-cloth, cordage, blinds, and awnings. 

The current number of the Jamaica Handbook contaiin 
valuable information upon the trade and production of the 
island, fi*om which it is evident, says the Planters' GazeUe, not 
merely that li]uro[)eaii enterprise is extending in various new 
directions, such as cinchona, cocoa, &c., whilst the exports of 
sugai* and lum lost yeai‘ were larger than for nearly forty 
yeani previously, but that the economical condition of the 
negroes forming the bulk of the ]) 0 [)ulatiou Las also greatly 
improved. The total exports for the past liiiancial year 
amount in value to over a milliou-and-hfilf sterling, being an 
increase of more than £370,000 (we give round figures 
throughout) on the previous year, and of £205,000 on llm 
average of the five years preceding. On the other hand, | 
the imports have decreased by £70,000, and as this de- 
crease was mainly due to the largely- in creased production 
of ground provisions and other necessaries grown by the 
native population, it must really be counted as so much 
gain on the whole to the people— in other words, to the 
negroes themselves, who form the practical working body of 
tv colony. they have paid so much the less to outsiders for 
foJf^^it is because they have raised so much the more them- 
selves for home consumption. When we come to examine 
the details of the figures, the results are still more striking. 
The industries peculiarly affected by the free black on his own 
account show a great general ind'ease. Ti-ue, last year was a 
bod one, owing to drought for the coffee crop, the principal 


! stand-by of t lie iududh'ifuts liill iicgDit":* ; and tUv^ < bdl 

I to 66,000 cwt. valued at £133,000 as agaiuwt 87,000 cwt. 
I (£231,000) in the preceding year, andi>6,000 cwt. (i>‘iJ10,0<)0) iu 
j 1879. This is a serious If»ss, but the fact that in spite of it the 
j totiil exports was more than maintained is a very promising one 
‘ for the future of the colony At prosont the industries arc be- 
I coming more varied, and a loss in one direction may bo more 
I than counterbalanced by a gain in another. I'he md»t notice- 
able of all the features iu tly* report is thn imniouse and sleaily 
inorciwe iu the email negro’s busiaess par exMam, the fruit 
trade with America. In 1867 this consisted of a few bunches of 
bananas and barrels of oranges valued at £720 ; last year the 
export of oi’augcs alone had risen to 35 tuillioiiH, and tlje value 
of the trade was £124,000, For a huuUI country like Jamaica, 
with only half-a-million of inhabitants, this is a very large sum 
indeed ; but what makes it all the more important is the fact 
that the fruit almost entirely grown by the small negro 
peasant proprietor, an f I that the mon^y ( In is gof)e directly into 
the hands of the ])eople. Tim total number of holdiug.s of laud 
iu the island is fifly-two thousand, of which nearlv ten 
thousiind are les.s than one .acre, and l\Veuiy*six ihouMaud are 
between one and three acres ; and the proportion ofthen^- 
small liohliugH iiudor cultivalion is far and away greater than 
the large estates, a vast part of whicli still remains in wild 
land. All those facts go to confirm the Irdief, already lield 
by most of those who know the West Indian negro personally, 
that the small propiietors are steadily, though slowly, progres .- 
ing in habits of iadiisUy, thrift, and civil/;5:irion. 

TiiBEK is no special mode of making buitcr Twrites Profe.sfior 
Arnold) which i« better under all circumstuna^s than every 
other. What i.s best f-s* one may not be best for another. 
The method pursued by un impiii’ing friend who lowers his milk 
in deep and narrow vcs.selsiuto water iu his wtdl with a temper 
at lire of 50 deg-, foi thirty-f^j.v hours, may be, and probably 

best for him with i small dair) , lie makes an avtich^ 

that brings 4 or 5 (units o puiuid above other dairy butter iu 
his noighbonrliood, but such a \>r;nUice coukl not be followed 
iu a large <ni‘amery with any convcnieuco or profit ; Iwsides, 
evoT-ybody cannot ]>ravido himself with such a well. The 
very finest butter is made by setting sliallow in a pure ami 
only modoralelj cool aii’ ; yet Miis mothod is now best for 
general use, because it calls for loo much room, too much labour, 
and too much time and exifeuse, tube aoce]»iable oi* prolitable 
for those wlio have much milk to handle. TliongU the butter 
might be very cimice, it would be too expensive to com])otc 
with buUt'r neuily as good, hut made with ouo-quartor the 
labour and expense, and in half the time*. The Elgin creamery 
buys the milk of 800 to 1,000 cows from large dairies mvar the 
(uty. 'I'iu* best mode in such a case is to set tlie milk in largo 
vats and eool vigorously with iced water to hurry the sej^ar.ation 
of the cream, and do it with the least expense ; but iu new and 
sparsely -settled localities, it is better to cream the milk at the 
farm iu small vessels with only suc‘‘ refrigeration as the 
farm affords, and to send only thf* cream to the factory. 
Though sudden changes in milk, cream, or butter are not 
conducive to the highest quality <n‘ longest keeping, yet 
rapid refrigeration, as a rule, brings the best practical results, 
because it makes a more perfect separation of cream than slow 
(’ooliug and saves time and expense iu working, and thus reduces 
I Ht. Foi’ those who i-olish the peculiarly fresh acid 
of a little butteriuilk in their butter, u.uwaahtKi butter 
will be preferx'ed while it is new. As soon, however, 
as the buttermilk which adheres to it has liad time to 
change — which it will do iu about forty-eight hours iu warm 
weather — its fresh taste disappears, and it begins at first to 
bo 9tale, then strong, and finally rancid, and decidedly objection- 
able If the working is so thorough as to practically remove 
all of the buttermilk, the increased am'iunt of violence breaks 
the grain of the butter, and this is about .vh bad as buttermilk to 
injure it* keeping, so that worked butter ia short In -^d accord- 
ing to the amount of working done to it? or t^e quantity of 
buttermilk left iu it. Butter whichw well washed in good water, 
eepecialiy when it is gathered in pellets or granules iuetead of 
in amasBi has no tasftj of buttermilk, and for this reason those 
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who prefor that flavour do not admire it so much ae unwashed 
butter. Nine out often persons, however- prefer the pure, 
dUtinot, and full flavour of butter unadulterated with butter- 
milk or disguised with excessive salt, and this flavour is 
obtained only by washing every paiiiicle of buttermilk from it, 
and avoiding the working which most follow when witshing 
is omit^. 

A CoTTOx expoeitiou on a large scale is being organised in 
the Southern States of America. The committee's prise-list 
exceeds 5,000 dollars, and it is anticipated that this amount 
will be largely added to in premiums offered by local dealers. 
The highest prize offered is 1,000 dollars, for the best bale, long 
staple ^first) ; and the lowest, 50 dollars, for the best twenty 
stalks of cotton of the second quality. 


Most farmers have great ideas of creating an improved cow 
by crossing one breed with another, such as the Jersey with 
the Ayrshire or Holstein. These violent crosses are opposed to 
all the principles of breeding, and the great prepotency of the 
two animals used for the cross are put at war with one another. 
This creates the greatest uncertainty as to results, and there is 
sure to be a want of uniformity in the offspring. It is l>etter 
to grade than to cross, tliat is, use a thoroughbred bull of your 
favorite breed on a native cow. Tliis native will be found to 
respond kindly to this treatment, and tlie offspring will follow 
strongly the prepotency of the bull, — Ame^^au Dairyiwxn, 

SoMX comparatively recent investigations of Professor Forbes, 
the State Entomologist of Illinois, and published in the 
“ Science ” column of the New York hidep&ndeivt, are exceed- 
ingly instructive. He selected an orchai^d which for six years 
hi^ been stripped by the canker worms. He shot a consider- 
able number of birds therein for two successive years, on 
May 24, 1881, and May 20, 1882, representing nearly all the 
kinds seen in the orchaixis, made full notes of the relative 
abundance of the species, examined carefully the contents of 
all the stomachs obtained, and tabulated the results. It 
appeared that the robin and six other sj>ecies of the family 
had eaten no vegetable food, 96 per cent consisting of insects, 
of which 16 i>er cent was canker worms and only 4 per cent 
insectivorous beetles. The blue-bird ate 12 per cent of canker 
woms ; the house- wren 20 i>er cent ; fourteen warblers ate 
•76 per cent of canker worms ; thirty cedar wax-wings 
destroyed 2,000 canker worms a day or 90,000 for the month 
during which the worm is exposed ; and forty-seven finches, 
or seed and grain eaters, ate 98 per cent of insects, of which 
40 per cent was canker worms. From these observations the 
anthor concludes that biixls of the most varied character and 
and habits, migrate and resident, of all sizes, fvom the tiny 
wren to the blue-jay, birds of the forest, garden and meadow, 
those of arboreal and those of terrestrial habit, were either 
attracted or detained here by the bountiful supply of insect 
food, and were feeding freely upon the species most abundant. 
That 35 per cent of the food of all the birds congregated in this 
orchard should have consisted of a single species of i nsect 
is a fact so extroordioary that its meaning cannot be mistaken. 
Whatever power the birds of tliis vicinity possessed, os 
riieoke upon destructive irruptions of insect life, was being 
largely exerted here to restore the broken balance of organic 
nature. 

Tsx fundamental principles of reproduction [N. Y. Agricul* 
tnral Experiment Station, Geneva, N. Y., July 7, 1883] seem 
alike in the and vegetable kingdom. In both, the 

my^tiiry of life ; in both, accretion through cell multiplication 
in both, changes of form aa arising from immediate heredity 
and as governed by environment. In our domesticated plants 
as in our domesUoated animals, we have the male and the 
female element of varying potency whose union is productive 
of the new individual. Both classes are alike influenced by 
the oondittons described under the term selection. We can, 
henoe, ^peak of bi^eeding the plant as legitimately as we can 
•peak of breeding the animal. We may also use the term, 
pedigree, as applied to the improved forms of animals. As in 
our domesticated animals, improvenjeut is brought about 


through the systematic mating and selection which constitute 
pedigree, so the same system in our domesricated plants wit! 
avail to produce an improvement which may be described in 
the same terms. If a pedigreed ammal is superior in value on 
account of the conditions which allow this term to apply, then 
a pedigreed plant must necessarily possess snperior value over 
the plant which has been developed only through unsysbemato 
effort. As the recognition of the value of systematic effort j^n 
improvement has differentiated the pursuit of animal breeding, 
and has constituted a class of men called breeders, so seed- 
growere should be likewise differentiated into a class called 
seed-breeders. Seed breeding is already beginning to be, and 
soon must become, of importance as a farm or garden pursuit. 

In gardening we have many illustrations of seed-breeding 
in the production of new forms of vegetables, secured through 
liybridizatioii and careful selection, aa also in the system called 
rogueing,” which consists in the removal from plants designed 
for seed purposes of all the plants which are untrue to the form 
desired. In agriculture we have fewer illustrations, and the 
farmer has applied leas discrimination to his field produce than 
the gardener has to his small but more intensely cultiviitetl 
garden. We have, however, a few illustrations in agriculture 
of wliat may be accomplished through the selection of seed 
under that uniformity of idea which is flescribed as seed- 
breeding. In 1867, Major Hallet, of Brighton, England, com- 
menced his experiments on wheat, selecting his seed from the 
quality of the plant produced, his standard embracing hardi- 
ness, trueness to type, quality of sample, productiveness, power 
of tillering, stiffness and toughness of straw and earliness of 
idpeuing. The results obtained may be expressed in the 
following table : 

GruinH in original Kind of Wheat. j" 

eiir. I proved oar. 

45 Original red, commenced in 1857 . 123 

00 Iluntor’s White, „ ,,1861... 124 

60 Vic1<)ria White, „ ,, 1862... , 114 

82 Oolden Drop, _ ,, ,, 1864... | 96 

Wc have hero an illustration of what has been obtained in 
the effort to increase the jiroUficacy of the plant, and thih gain 
in prolificacy has also been attended by again in the size of 
the kernels. The amount of crop raised, or prolificacy of the 
I plant under circumstances of field seeding also, if reports are 
' to be trusted, offer parallel results ; the increase of yield by the 
use of Hallet’s seed in various countries in the world being 
reported as between two and three times tlie average ci'op from 
other varieties. 

In the case of the -Waushakum corn, the selection being 
made by castrating the barren stalks for two years in succes- 
I sioii, the seed saved being not from the moat prolific stalks 
I that were left, but merely of the ]>erfect ears, raised the 
average crop from about 45 bushels to 80 bushels to the acre. 

Although the Station has not as yet had time to do much 
work in tliis direction, yet a beginning has been already made. 
On account of the importance of these facts relating to seed, 
we are disposed to quote the conclusions gaine<l by Major 
Hallet, which read as follows : 

1. Every fully developed plant of a cereal presents an ear 
superior in productive power to any of the rest on that plant. 

2. Every such plant contains one grain which, upon trial, 
proves more productive than any other. 

3. The best giaiu on a given plant is found in the best tar. 

4. The superior vigor of this grain is transmissibls, in 
different degrees, to its progeny. 

6. By repeated careful selections the superiority is 
accumulated. 

6. The improvement, which is at firet rapid, gradually after 
a long series of yeai*s is diminished in amount, and eventually 
so far arrested that pi'actically a limit to improvement in the 
desired quality is reached. 

7. By still continuing to select, the improvement hsg^/kin- 
tained, and practically a fixed type is tlie result. 

An account of Major Halletk process may be found in 
Popular Scienco MoiMy for July 1883. 

Bo far as the Station work has gone, these claims of Major 
Ballet have received confirmation. It is particularly noticeabl 
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able that when each kernel of the ear of wheat k planted by 
itself) one kernel haa invariably proved far more productive 
than any other one, notpe7* gradum, but per soUtum^ i, <?. not 
regularly, but at a jump.— E. Lewis Sturtevart, Director. 

I TLAKfED a peach orchard, writes M. Siroy, of the Society 
of Horticulture, and the trees grew well and, strongly. They 
^ liad just commenoed to bud when they were invaded by the 
i^ulio (puli/on)f which insects were followed, as frequently 
happens,, by ants. Having cut some tomatoes, the idea 
oocnrred that by placing some of the leaves around the trunks 
and biiiDcdies of the ^peoch trees, I might preserve them £i*ora 
the rays of the sun, whicli are very powerful. My siuprise 
waa great upon the following day to find my trees entirely free 
from their enemies, not one remaining, except here and there 
. where a curled leaf prevented the tomato from exercising its 
influence. These leaves I carefully unrolled, placing ui>on 
them fresh ones from the tomato vine, with the result of 
banishing, the last insect and enabling the trees to giow with 
luxuriance. Wishing to carry still farther luy experiment, I 
steeped in water some leaves of the tomato, and sprinkled 
with this infusion other plants, joscs and oranges. In two 
days these were also free from the innumerable insects which 
covered them, and I felt sure that had I used the siime means 
with my melon patch I should have met with the stime result. 
I therefore deem it a duty 1 owe to the Society of Horticulture 
to make known this singular and useful property of the tomato 
leaves, which I discovered by the merest accident. 

ALTHouoif, says a contemporary, the teak forests of lJj)per 
Burmah are a source of wealth wImcIi for another generation 
at least will always bring in *a handsome revenue, even if 
worked in the wjisteful and extftivagant manner which charac- 
terises most of the financial cxpe rim ents of tluU couuljy, they 
must come to an end in time, for no steps are taken in Upper 
Burmah to reproduce them. The mineral rcaources of Uj»j)er 
Burmah are known to be great, but these algjoare sadly negleet- 
cil. Tlie rich soil and the excellent cl i mate should make 
ain'iciilture what it has never yet been, the real .source of the 
wealtli of both people and Go\eniment. Wheat of an excellent 
description grows near Sagiue, and two crops a year can beliaii 
with very little trouble. But few peoj)le care to cultivate 
anything beyond siuall patches yielding them froui 20 to 30 
baskets. If any one tried agriculture on an extended scale, he 
would at once a marked man, and ofiicials from the higheat 
to the lowest would look uj)on him as a fit object fijr squeezing. 
Under such a rule it is hardly sarprising that a soil which 
seems to “ blossom at a touch if often altogether negleck*d, 
and that people, who do not know if tliey will be idlowed to 
reap, show a supreme indifleience to the preliminary operations 
of ploughing and sowing. The Burman plough used in our 
own rice-fields is not a very scientific instrument, but it goes 
very much deef>er into the soil than the one used in Upi>er 
Burmah, and yet even with their primitive implements wheat 
grows to profusion wherever it is planted. Upper Burmah 
might not only supply all our needs in this article, and render 
us independent of Indian supplies, but might export that 
grain to Europe, where a constant and remunerative market 
would always be met with. It is to be regretted that the luoie 
enlightened of Uie Burmese ministers do not awake to the 
advantages to be derived from extending wheat cultivation in 
their country, and imbuing agriculturists with the required 
faith in tlie stability and honesty of the present rule, which 
would result in improving the prosperity of the people and of 
the whole country. 


The following resolution ai>pears in the Gazette of Lidia : 

“ A freciueut objection to the salt-tax in this country is that it 
makes salt BO dear that the people cauuot atfiml to give it to 
Hattie in Entities sufficient for the health of their stock, in 
several European countries where laxh i» subject to a hea^ 
duty means have been found for supplying owners of stock 
with cheap salt for the use of their cattle and sheep Without 
'le case in any way, and without com- 
befmhand to any pl^es which it 
«v t«r ii iii»y U 


attempting to prejuuge u 
mitting the Qoverntnent 
may tMrfmkl ioq^bW 


admitted that in India, where th(> bulk of the p opulation is 
dependent on agriculture, it would be a distinct giin to be able 
to issue cheap salt for cattle, and the question of m 'ding 
necessity in a way compatible with the safety uf the salt 
revenue has more th.aii once engaged the attention of the 
Oovernment of India. On the last occasion on which J;ho ques- 
tion was taken into consideration, it was suggeHted the 
object aimed at would lie secured if a process could be discover- 
ed by which salt could be rendered ao unfit for human con- 
sumption that its restoration to an edible condition would be 
neither easy nor cheap, wliilo il would still remain suitable for 
use by cattle. This suggestion commended itself to the (Govern- 
ment of India, for, if this could bo done, salt could safely be 
issued for stock at a comparatively cheap rate without coming 
into com|>etition witli salt intended for human consumption. 
Exjieiinieiits for denaturalising salt were accordingly under- 
taken in Bengal and the Punjab, details of the pn>cos«es used 
ill Oermiiuy and France having been obUined through the 
Secretary of State. The exporimeuta were a failure, in so fai* 
that they did not satisfy tho main condition that the restora- 
tion of the rnedieaUifl salt could not be cheaply and o.asily 
effected, while the Gennan and other process were found either 
unsuitable or otherwise objectionable in this country. The 
problem of issuing siilt for cattle in a form wlucli will not 
endanger the public revenue, therefore, still remains unwilved. 
The Governor-General in (Council has ag/iiii had the question 
under his consideration, in connection with a process devised 
by tt private individual, and submitte l for trial to the Commis- 
sioned' of Northern India Salt Bovonue. This process, like 
those previously tested by Crovenmumt olhi'erH, h.is not given 
satisfactory results in prarlicc. But his E.xoellciicy in Council 
is inclined to tliink, on )>erusal of the papei's read in the 
preamble, that the e.xpertmeuU as yet midc have nut been tu 
wide or exhaustive as the imiK)rUnce of tlie subject demands, 
ff any satisfactory method could be devised which fully met 
the requirements of the case, a groat boon would be conferred 
on the country, and it is hoped that a process may yet be 
iiscovered which, if not satisfying all the conditions hitherto 
prescribed, may yet be sufficient for nil practical purposes. 
IJis E.vcellcucy in (Jouncil iiccordiugly requests that the Local 
(h>vei*nmeuts will be good enough to arrange with their chemi- 
•al analysers, or with any other thoroughly skilled and com- 
petent ollhier, for the commeucomeut of systematic and careful 
'xperimeuts in the direction indicated. The officer selected 
should bo furnished with a complete copy of tho papera c >n- 
(aining tho details and results of all the attempts already made, 
and tho results of the experiments made under tliesa iustruc- 
tions should bo communicated to the Go vomraout of India. 

If any private person should wish to take up the enquiry, the 
Government will be gliul to furnish him, on application, with 
•opie« of the corrospoudeucc read in the pro luible to this 
Bofiolution,” 


The discovery of “Kairin,” a <pmlity latent in coal lar, 
which resembles that of (juiuino, wiy^ the Madras Mad, is 
ikely to prove a blessing to a mankind, shonld further 
•xperieuce confirm the result aitixinod by careful experimeiiU 
Ip to the present time. It had been known for some time 
)ast that tho plants brought to India by Mr. Clements 
Markham lieloiiged to an inferior s])eoieH of cinchona, and are 
jomparativeJy valueless. Useful alkaloids, no doubt, can be 
extracted from them, tinged, as it wore, by a small amount 
>f the virtues of true quinine, and it is {>i)SsibJe that a 
’ebrifuge may be obtained sufficiently powerful to act upon 
lie easily affected coustituiious of the native population. But 
Europeans require a more poteut principle to counteract the 
uiry of fever. This febrifuge, which General Richard 
cJtrachey has taken under liis especial patronage, is the utmost 
that aciijnee can extract from the iiumense plantations at 
Dai'jeellng. The Nilghiri trees must be chwsed under a 
different category. For tho most part they arc grown from 
Dutch seed, are descended from tho legitimate quinine- 
producing cinchona of South Amoricit. It is skttod, howevor^ 
that tho proceed of extraction demands tho utunwt nicety of 
manipulation, an^ native aesieUnts have failed to give 
even in the prepaiution of the tuilder lebrifu^e. 
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They could not be truBted to work by themselves, but had 
to closely superintended through every stage of tho opera- 
tion. Tticre is some talk, we Ijelieve, of making one more 
vigorous fi ttempt to ctstablish in Calcutta a thoroughly organ - 
ijsed laboratory for tho manufacture of febrifuge, abaudon- 
ing all ambitious hopes of supplying the European garrison with 
Indian quinine as well ns with Indian beer. Tlic project of 
iniroducifag the cincliona cultivation into Guatemala will create 
a foraiidabJc thougli beneficial rivalry. So long ns quinine is 
obtainable nt a price that will render its application universal, 
wo must not look too closely to the quarter whence relief 
comes to the sick and sufifering, though we may be pai'donod a 
i*©gret that such an unfortunate blunder was committed by Mr. 
Markham. At the same time, it appears to us a very short- 
sighted econom)’^ to maintain tho Darjeeling plantations at a 
gi’ent cost for such little purpose, when, by tho courageous ex- 
penditure of a certain sum of money, the true cinchona might 
be brought in to supplant its bastard brother. Tho real objec- 
tion, we fancy, may be traced to a natural, if weak-minded, 
reluctance to acknowledge an error of judgment. Instead, 
however, of wasting time and money on the production of an 
inefficacious febrifuge, it would be far wiser to got rid of the 
Dai-jeeling plantations altogether, and to begin afresh with 
good Dutch seed, and with young jilanta from the Nilgiris. 
The Agricultural Department must have been nodding not to 
have taken uj) this matter heartily, and juessed it upon the 
earnest attention of tJie Goveimmeut. The introduction of the 
true cinchona would be a far more valuable boon to “ the 
bulk of the people ” than the abolition of anomalies and the 
worship of the abstract.*’ 

Tub following letter of Surgeon *Geueral Balfour to the 
T 'nder-Secretaiy of State for India has been communicated by 
tlie writer to the Journal of the Society of Arts : — 

Silt,— -During the bygone nine years, the quantities of poiipy 
seeds expoiled from India have Ijeen on the increase, giving an 
outlet to a })voduct which wii» formerly only locally used, and 
employing a considerable amount of tonnage, 

1 beg to place on the margin the countries to which it wa« 
shipped ill the year 1881-2, and it would be of value to Imlia, 
nml to the niercaufilo and manufacturing comm uni ties of 
Euroi>c, if information could be obtained as to the purposes for 
wliich, in France and the United Kingdom, such large quan- 
tities nx’e utilised. In all probability it is pressed for the oil, 
wdiich may be used as a substitute for olive oil. 

It lias been a subject of inquiry by Deputy-Surgeou-General 
Day, with myself, as to what oils are used for tho sardiius of 
the jSlcditorrancnii, in order that he might be able to recom- 
mend the same for the pilcliai'd tiade. — I have tho honour to 
be, Sir, your obedient servant, 





Edward Balfour. 


Year. 


Cwt. 

Value in Rs. 

1874-5 



402,296 

22,12,58 

1875-6 



253,326 

13,54,194 

1876-7 . 



351,133 

! 18,43,047 

1877-8 . 



449,394 

1 26,45,257 

1878-9 . 



249,072 

{ 16,60,749 

1879-80 . 



630,382 

579,644 

1 37,51,347 

1880-1 



i 89,76,254 

1881-2 . 



003,289 

1 39,64,065 

1882-3 

. 


671,642 

30,26,401 


Country. 


Cwt 

Value in Ks 

France 



346.031 

22,50,871 

United Kbigdom 


170,493 

74,582 

11,04,084 

Belgium . 



4,71,259 

Egypt 
Hyland . 

. ... 

... 1 

9,111 

57,6;14 



1,809 

11,080 

Germany. 

, 


1,000 

* 6,250 

Other Ocnuitries 


203 

1,417 


Sir Loui^ldAllet, in his answot to Burgeon-General Balfour, 
enclosed a letter Irom the Board of Trade, signed by Mr. 
Giften, containing the following partlcuhirs The seeds in 
question are ehMiified in the Im))ort LUt amongst the 


imnumerated seeds from which oil is expressed, and the Board 
of Trade have no information os to the uses to which they arc 
applied. J t appears, however, from a communication which has 
hren received from Mr. Dyer, the Assistant Director of the 
Hoyal Botanical Gaidens at Kew, that these seeds yield about 
50 per cent of a very valuable oil, which is easily decolorised, 
dries well, and remains fluid to a low temperature, and it is 
understood that this oil has long been recommended as a sub- ^ 
stitute for olive oil.** 


A wiiiTKn in the Scie)\ilfic Amrican states that, within 500 
miles of New York city, there is a large section of country, 
comprising from 12,000 to 14,000 square miles, which, for 
the quality and variety of its minerals, is in all pro- 
bability tho richest and most interesting mineral country 
in the world, and one not surpassed by Saxony, in Europe. 
This remarkable section lies on the borders of Kentucky, 
Tennessee, North Carolina, and West Virginia. Seventeen 
counties of Virginia arc included in it, and to these may 
be added Ashe, Alleghany, and Wantanga counties in North 
Carolina, which form an intorgral part of tho same geological 
formation, and contain the same kind of minerals. In this 
section are to be found gold, silver, copper, lead, zinc, 
nickel, iron, manganese, ]>lumbago, arsenic, antimony, lime- 
stone, gypsum, salt, barytes, kaolin, feldspar, soapstone, 
fireclay, asbestos, talc, mica, umbej‘, millstone grit, marble, 
sandstone, gi*anite, syenite, and many of the minor minerals 
useful in arts and manufactures. Besides this, the country 
is linely timbered, from the valleys to the mountain tops, 
with white oak, walnut, maple, tulip-tree, bats-wood, 
hickory, cherry, chestnut, )>iickeyc, cucumber- tree, and other 
oaks, dogwood, white pine, black pine, spiaice cedar, and 
many other useful and v.iluiible woods. It is also a tine 
agricultural district. 

The great and growing increase in the consumption of 
paj)er, and tho coiVesponding scarcity of inigs, naturally cause 
attention to bo turned to Hubstances suibible for the paper 
manufacturer. Already the alf.i and the ramie have been 
pressed into his service ; and the same country which produce.s 
these, r/;., Algeria, also affords another plant which, whih 
being useful for tliis purjrKse, is, at tho same time, a great 
enemy to tlie agriculturist. This is the dwarf palm, 
the fibrous properties of which have long been known to 
the xVralw, while they have been unable to turn them to 
account. A Frenchman, M. Ileynaud, has found means for 
utilising the whole ]dant„ except the roots, which serve for 
Jiriog. Every })nrt, from Um stalk to the top-moat leaves, is 
transformed into libre of excellent quality, and it makes 
no difference if the plants have been pulled up several 
years previously. TJie plants are placed in a kind of 
cage, which is immersed in a boiler filled with a special 
lyc, and heated. Tho substance being thus retted, be- 
comes soft, BO that the libre may be readily separated. It 
is withdrawn from the bath, and drained, the lye being saved 
for use over again. It i.s then passed between rollers, while at 
the same time being made cold by quantities of water. Tho 
number of rollings, rinsings, and combings depend upon tho 
degree of liaeness reipiired. At last, the product U allowed to 
ball into a rettopUicle containing pure water, whence it is with- 
drawn to be tie<l up in bundles for traus],x)rt, Tho vegetable 
hair wliich may also bo obtained from this plant is finer and 
more tenacious than any other known ; it readily takes all the 
ordinary dyes, even without being bleachevl. As the whole of 
the tannin wliich it contains is not extracted, this plant is not 
liable to decay, while it is, at the same time, antiseptic, on 
account of its aromatic odour, aud to some extent impermeable 
by water, 

'I’uB pro<;e«M of tinning straw into paper frotl the rav|^ 
miiterial b> rolls and sheets is an interesting one. Beginning ip 
the upper part, the rye and oat straw hoisted by a fork, after 
being cut, is carried into a large cylinder. In this, tho cut 
straw ia cooked by steam, and mixed with chemicals, 
which are drawn from large tanks* From the digester the 
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looked straw is taken to the bleaching maeliines^ where the 
cooked mass Is I'educed to hne pulp, and from these it is taken 
to the beating eugineB to draw out the fibre, ao that the stock 
will “ web.” After this process it is emptied into stuff chests 
and kept stirred by an “ agitator. Tho pulp now for printing 
paper looks like milk and water, and for wrapping paper like 
thick mud, and of whatever colour desired ; and it is ready 
I for the paper-making machine.” A floating cylinder in each 
i tank takes up the pulp, conveyB it on a felt carrier, where it 
passes through rollei’s weighing a thousand pounds, wliich 
presses out the water. It is now a sheet, and passes round 
eight drying cylinders four feet long and three feet in diameter, 
heated by steam. Next it goes through two sets of heavy 
thousand-pound rollers, and afterwards round a set of seven 
solid chilled i^oUers a foot in diameter. The paper is finished 
and passes to the cutter, where it is cut into sheets and packed 
in bales. By a new process it is expected to utilize flax straw, 
which has hitherto gone to waste. 

Table napkins are regularly supplied at the cheap dining- 
rooms of Berlin, The napkins are of tissue paper, with a 
coloui’ed ornamental border — not only because paper is cheaper 
than iliaper, but as a protection against pilfering. Indeed so 
common are paper table napkins at Berlin that the mauufac- 
turci*s advertise them regularly in all the newspapers at 
yi». per tliousand, being about nine or ten a penny. 

A NEW kind of matting or carpet for covering floors, says a 
contemporary, is composed of a fabric woven or knit from 
strands or threads of i>aper in such a manner that when, laid 
upon a floor, it will serve all the ]>'irposes of oixliuary straw 
matting or textile carpets, land ciift be cleansed by washing 
when such becomes necessary or <*usirabl 0 . 

Any kind of stroug paper is taken and cut or formed into 
strips of tho required or suitable size, and then twisted or spun 
into strands or threads. If a fine texture is desired, the strips 
are made smaller than where a coarse texture ip preferred ; but 
ill either event the twisted or spun strands or threads are 
wovaii or knit into a fabric by any of the well-known methods 
practised ill weaving or knitting textile material. Before or 
after tho paper strands or threads arc woven or knit into the 
matting or carpet, tho paper may be rendered waterproof by 
satm-aUoti or impregnation with any known waterproofing 
material ; or it may be otherwise chemically treated in ordei 
to strengthen it, and permit the use of water (u- other cleansing 
fluid in waahipg the floor covering when desire<l to fiee it Irom 
dirt or stains, and it may also bo troate Uvith carMio acid or 

other material UM>revent tho vavages;.f 

If the strips of pa^n'r are properly and tighil) twisted oi 

spun into strands or threads and closely woven or knit, the 

fabric can be subjected to a moderate amount of washing 
without liability to injury. The strips of paper may be for ined 
very narrow and spun or twistcl with strands of yarn : or the 
twisted paper strands may be woven or knit with some suit- 
able animal or vegetable matter, the strips of twisted paper 
forming the warp or the woof, and the animal or vegetable 
matter forming the warp or the woof, as dt? sired. 

Paper strands or threads jirodiiced from diflerontly-colonred 
paper, produce a variety of designs in the faliric during .the 
process of weaving or knitting, as well as the various designs 
that are produced in ordiuaiy tapestry ; and the fabric can be 
woven or knit into any determined <limemsions to be iHteJ 
the floor of an apartment, so that the floor covering will be in 

a single piece. 

Paper produced from what is known as the “ palmetto-leaf ” 
is pi’eferred for this use as it is strong and durable ; but it is 
obvious that papei’ produced from other sulistances can be 
used, 

fiwRE is now every prospect, it seems, of excellent crops 
throughout the Canadian North-West. In Ontario the bay 
crop is the largest for the past twenty year.'^, and the hay is 
now selling in Ottawa Valley for £l Us, per ton. The grain 
crops in Ontario are not so abundant, but there is every 
lirobability that better prices will be paid thau last year, 


I At the Royal Show at York, a new method waa shown 
I of utilising skim milk. Mi*. Ahlborn, of Uildesheim, 
Germany, at Ids model dairy made what he calls “ -spark- 
ling milk,” and which is neither less nor mere tliau ao<la 
milk or aerated milk. It is skim milk impregnated with 
carlxinic acid gas, in exactly the same manner as water in tho 
manufactuix* of soda-water, and is foi-cod into struilar bottles, 
corked and wireil down, and is then roady for .sale. " It will 
keep an indefinite i^riod ; one bottle was openoil that had been 
made 17 weeks previously, and which was rpiito fresh and 
good, and os frisky aa possible. It is a very take.‘ible beverage, 
and was quite as refreshing to a thirsty soul as soda-water, 
with the additional advaufage of lieing distinctly nutritious. 
The cost of making it is very small, and it could easily Ikj sold 
as cheaply as soda-water. Tho price of the machine for making 
it is ;£40— poasibly smaller sizes might l>o got— and the same 
machine will make ioratetl drinks of any kind. 

We are all taught (says the JV'o/'i/i Bnlisk Agnmllnrut) that by 
reason of the inclination of tho earth’s axis, the several .seasons 
happen at different times in different ]K>rti(uis of our globe, so 
that seed-times and harvests do not correspond in the various 
zones. But probably few jxn-sons realize tlutt if all the harvest 
perioils of the world were grouped together, they would bo 
found to occupy altogether more than three-fourths of 
the whole year. As a fact, leaving out of siglit altogether 
the equatorial and neighbouring regions, in which different 
seasons are actually contemporaneous, thero ai’e perhajw only 
two months out of the twelve in which the haiweat is not being 
actually gathered somewhere on tho face of the earth. Thus, 
in the greater part of Chili, portions of the Argciitiae Ropublic, 
Australia, and Now Zealand, January is the harvest montii. It 
begins in February in tin; East Indies, going on into March 
as wo come North. Mexico, Egypt, Por-sia, and Syria reap i u 
April ; while Japan, Chinn, Northern Asia Minor, Tunis, 
Algid’S, and Morocco, and also Tex:is, do so in May. (Jaliforuia, 
Spain, Portugal, Italy, Sicily, Greece, and some of the southern 
deparimonts of France, gather the harvest in June. July 
tin? harvest month for the greater part of France, for 
Austria, South llussi.i, and the greater p.art of the Bailed 
States of America ; Germany reaps in August with Englaml, 
Belgium, the Netherlands, fwirt of Russia, Benmark, part of 
Canada, and the North- Fastorn States of America ; Septem- 
ber is the time for Scotlantl, the greater part of Canada, 
Sweden, Norway, and tlie Northern Midlands of Uiissia ; while 
th ' harvest drags on .slowly throughout October in tho most 
nortUferii parts of Russia and the Hamdinavian Peninsula. It 
would thus .seem that Novenik'r and December are the only 
mouths which have not a j/laco in the harve.st e.aloudai' of the 
world. 

The frequency of thimderstorms in Switzerland thi.s summer 
has afforded Profe.sHor (Alladoii, of Geneva, a great authority 
on elcctrieity and meteorology, ample opportunity of continu- 
ing his obsorv.'itious on the wffoot of lightning on trees and 
vegetation generally, lie lui.s ascertaii ed that when lightning 
strikes a tree it loaves very few marks of its passage on the 
upper part and midille of tho trunk— .a peculiarity which he 
juicvibes to tlic fact of thoso parts being more impregnated 
with sugar, a good conductor, than tho lower part. As the 
electric fluid descends to the neighbourhood of the heavier 
branches, where there is hss saccharine matter, it tears open 
the bark, and in many instances nhivera the tree. It is no 
uncommon thing to find tlie lower part of a tree literally cut by 
the lightning, while the upper portion and the liighor branchepi 
seem to have aufferod hardly at all. Oaks, however, would 
appear to present an exception to this rule, for they are often 
fetund with tops ijuito blasted, and the passage of the lightning 
lower down marked by a gouge-like furrow. These furrow.-i 
flometimes go completely rnuiid the tree like a screw, tho 
reason of which, says Professor Oolladon, is that the lightning 
follows the coils of which the bark is composed lengthwise, and 
in certain sorts of wood these cells are disposed sjjirally. 

The recent rain in the Punjab has been moat seasonable : 
about half tho I'harl/* has been saved, and there is every 
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ground for anticipating a good rahi. Four montha ago, in 
H filiittif oro, jwr waa Helilug at 26 aeera par mpoo j ifcU now 
Lai’eiy 8 aearg ; and wheat, which was selling at 32 seei's, has 
gone down to 20 aeora per rupee. 

The drouglit in Upper India has been very severe and pro- | 
longed. In Ifodiiarpojo the rainfall frf3tm let April 1882 to 31at | 
March 1883 way 1 1 inchea under the average, the result being 
that a gtoat u\any welln mid tiinks liad run dry, and in j 
many jiaita of tlie district the jieople were obliged, previous | 
to the last raiuhiH, to send their cattle 30aud 40 miles otf down j 
to the Bees and Butlej Valley for gi’azing and water, the low ; 
hills and submontane tracts being quite bare, tjiuks dry, and no 
gi*een grass left. 

In a little work, published at a shilling by Cassell & Co., 
** An Old Exhibitor '* gives his experience in potato culture. 
With the view of stopping the ravages of the disease, he re- 
commends early planting and early lifting ; the proper selection 
of healthy woi’ts ; and the substitution of manures with 
suitable chemical ingredients for gross fai-myard manure. The 
disease, he agrees, is due to atmospheric influences, and is sup- 
porte<l by dampness and shade, the former of Avhich can be 
counteracted by ilrainage and keeping the soil in a looses dry 
state, and the latter by thinning out the stems ami fiJiitge m 
they become too thick, and so exposing the surface of the ground 
to light and air. A eoinmou source of disease is the fermenta- 
tion that takes place in heaps of green tops, and Avhic-h causes 
the malaria to spread in all directious ; the shaws should 
therefore be carried away at once and buried. At planting 
time, too, the unused potato sets should not be left in a heap 
ou the field, because they <]\uckly ferment and throw oil a ga^ 
which cai*riea with it the germs of the disease. The author is 
strongly opposed to the notion that potatoes should have a long 
period for ripening in tlio ground after the crop is completed, 
believing that nothing tends so much to produce disease. As 
soon as the tul^ers ai‘e fully grown, he recommends that they 
■heuld be lifted and stored, any delay having only the cftect of 
increasing the risk of disease. For keei»iug potatoes any length 
of time ho finds tUo handiest and safest plan is to store in 
lieai>H on the ground, every jn’ccaution being taken to guard 
against the four enemies of the tubers — frost, wet. disease, and 
light. 

The writer also advises those entering ou experiments to 
raise their own seed and grow their own sorts, in preference to 
grafting one stem ou another or grafting eyes. He l>olieveH the 
latter methotl will foil to produce distinct varieties. A light 
fibi-ons loam is the most suitable soil for the potato, ami 
thorough cultivation is necessary to its successful growth. He 
considei’s liom-dung the l>ost manure for cold, wot soils, and 
cow-dung for hot, light soils, with a top-dressing of guano, 
potash manures, soot and salt or bone manures. He docs not 
favour Mr. Jensen’s theory of earthiug-up. A sharp ridge, in 
bis opinion, causes the crop to suffer from drought, the rain 
being carried away from the roots of the plants ; a hollow 
along tlie top of the ridge would cause an excess of moisture ; 
but an inch or two of earth placed around the stems would 
strike the liappy medium, and yield dry, clean tubers in the 
greatest quantity, and of the best quality. In preparing sets, 
due regard should be paid to the position of the eye on the 
tuber, as the shape of the tuber depends very much upon that. 
He agi'ees with the opinion that there are a separate set of fine 
tisanes or veiu-like threads for each eye, and experiments have 
shown him tliat in cutting potatoes for sets, sufliciout width 
and depth of flesh must be left around the eye tliat is intended 
to produce the crop. They also proved to hia satisfaction that 
when the cut is made too near the eye, or when the portion left 
is very thin, the eye is weakened by the fibres being interfered 
with. “ An Old Exhibitor ” argues that the potato is about the 
most profitable thing that can bo brought into the market, and 
that the French and Belgian competition can be met by earlier 
and thiid^er planting, if the drills were only a foot apart, the sets 
eight inefies apart, and the seed so sorted that each set is only 
allowed to maie one spioul, Ti planted in the second week of 
Marcbi they should be full grown by the first week of June, 
when potatoes at^ selling at about 2«. per stone ; and a medium 
cropttgmbiii of planting Would iJe stones per acre 


which would yield a very handsome return for the outlay. 
The writer oonciudei his litUa by giving a descrip- 

tive list of known varieties of potatoes suitable for cropping, 
iudioating those which are likely to prove most satisfactory. 


It appears from statistics that there are in the world no leas 
than 8,985 paper mills, producing yearly 959,000 tons of paper 
made from all kinds of subatauoea, including rags, stcaw^ and 
alfa. Alx>ut one-)ialf the quantity is printed upon ; and of * 
these 476,000 tons, about 800,000 tons are used by newspapers. 
The various Governments oonsume in official business, 100,000 
ions ; schools, 90,000 tons ; commerce, 120,000 tons ; industry) 
90,000 tons : and private correspondence another 90,000 tons. 
The paper trade employs 192,000 hands, including women and 
children. 


Titk following is a letter from Deputy Surgeon -General M. 
0. Furncll, M.D., Sanitary Commissioner for Madras, to the 
Chief Secretary to Government 

I have the honor, with reference to the Order of Government 
of 11th July 1883, No. 841, Revenue, on an inquiry to be made 
regarding a disease said to be prevalent amongst sea-iish, to 
report that 1 find certain steps have already been taken by this 
departmiMit, )>efore the above order was received, which it 
wonltl l>e as well Government should be informed of. 

During my absence on privilege leave a letter was addressed 
to Dr. Bidie, Acting Sanitary Commissioner, from the French 
Vice-Consul of Madras, enclosing another from the Government 
of Pondicherry, in which latter it was stated that the sanitary 
authorities of that town had, on examination, discovered worms 
in certain sea-fish, ‘‘ qui en I’oiideut I’indigestion dangereuse 
pour la sant6,” and asking if the like phenomena had been 
observed in our territories. , 

In reply, Dr. Bidie remarked that no oflicial information liad 
reached thi.s ofllee regarding sale of dise.ised fish in Madras, 
but that the rumour prevalent in Pondioherry on this head had 
made iU way to this town, and that many pei*sous in conse- 
quence refrained from, as usual, using fish as food. In the )aean- 
while he would be glad to be furjiished, from the French au- 
thorities, Avith more detailed iiifonnatioo as to wliich Bpeoiif^ of 
fisli had been fouml uuwliolesome, and what sickness had nrisen 
therefrom. To this letter, dated 9th Juno 1883, no answer 
has as yet been received. 

Al)out the same time the President of the Municipal Com- 
miasion, Matlnis, and the Commissioner of Police, Madr.is, 
were addressed for any information they might posseiis on the 
subject, and the Museum iissistiiuts were instructed to make 
careful dissections of fishes, and preserve any parasites that 
might be discovered therofif. 

The answer of the President of the Munici|>al Commission, 
copy of which is attached, was to the effect that a belief was 
prevalent in Madriia that many species of aoa-fish were diseased, 
and that the consumption had decreased and prices fallen, but 
that at the time of writing ( J uue 20th) the scare was passing 
away and Irailo resuming its normal condition. He enclosed a 
list of fish in which ^larasites had been found, but ends his 
letter with the following remark “ I have heard of no case 
of sickness or disease from eating fish.” 

The Commissioner of Police was not able himself to send 
any information of a useful nature, but enclosed the reports 
of foiu luspecloi’K of divisions. Two of these speak of there 
being a rumour, but Umt in tUeii' divisions it liad not deterred 
the people from using fish ixa usutU. In TripUcano the people 
have been alarmed, but the Inspector had not heard of any ill- 
effects luiviiig arisen. The scare at tlie time of his report 
(June 15} was subsiding. The fishermen blamed the mutton 
butchers for the whole story, as a diminished consumption of 
fish, of course, increased their trade. In Mylapore, according 
to the Inspector’s report, the scare seemed to have existed with 
greater force than elsewhere, and the people ^ore labor«^l 
xmdei' the belief that people using diseased flrii would airifer 
from leprosy. A fish formerly sold for four annas fetched no 
more than six to nine pies. 

Dr, Bidie informa me that the assistants of the Museum 
examined 122 fish, embracing twelve aperies of the kinds moat 
ccuuuQn*/ sold iu tho bmuus, Of the total inspected, 4Q only. 



0<3tober 1, 1883. 


THE INDIA]^ AGRICULTURIST. 


369 


compviftiug uiu6 apeqies, were found to contain parasites in the 
aesopln^os, stomach, or intestines, but in no case was the flesh 
found to have an unhealthy appearance. 

Since the receipt of the order (11th July 1883, No. 841, 
Revenue,) I have personally inspected the various fish markets, 
and find fiom inquiry that the trade has resumed its normal 
state, tlie scare having subsided. I liavc also examined a great 
many fish, and found parasites in only a very few : a more 
detailed account of these examinations will follow. My object 
at present is to Inform Government of what has been done, 
and that the panic-^if such it cjui be called -^has apparently 
entirely subsided. 


In a letter to Sir Louis Mallet, Mr. W. T. Thiselion 
Dyer, Royal Gardens, Kew, says:—! am desired by Sir 
Joseph Hooker to draw your attention to the steps whici 
have been taken by this establishment to obtain inf or* 
nuition as to the lacquer industry of Jaimii. Ah you are 
aware, its products are highly esteemed by all lovers of art, 
])ut up till the present time practically nothing has been known 
iis to the methods by which such beautiful objects are obtained. 

From tlie stiitemcnt of Kampfer (1712), it has Ijoen accepted 
by botanists that the varnish, which is the basis of all lacquer 
work, was obtained from incisions in the three-yoar old 
stems of a tree indigenous to Jajiau, known as H/um vemicifent. 
Heyond the fact that the tree is cultivated as coj^pice-wood, 
the iufoimiation of Kampfer does not go, ainl nj) to the present 
time our knowledge of the subject has been a complete blank. 
Thus Balfour in his CJyclopicdia of India (1873) states that ** the 
manner of preparing it (the va)nish) and the mode of applying 
it, is and is likely to remain a secret.’’ It had been supposed 
that the .Japanese lacquer tree wu.5 identical with a common 
Himalayan species of JDj. liraiidis ix)ints out, however. 

(Forest Flora, page 121) that tlie Himalayan tree is not 
“ known to yield any varnish and Sir Joseph Hooker m 
elaborating the Am^urdiacce^ for the Flora of Britisli India 
(ii, page 11) has, in describing it under the name of 
WallichUy decided that it is not ideuti cal with the .lapaneso 
species. The lacques varnish ti'ee of that country is appai’ently 
ifliknowii in India. It seems worth while, therefore, to draw 
the attention of the Government of Imlia to the fact, as seed 
could doubtless be easily obtained from Japan, and there are 
many i>arts of India in which the tree could be cultivated. 

In its lac industry India possesses an art which is closely 
allied to that of lacquering. It can scarcely be doubted that 
the lattci* is equally adapted to the methods an<l habits of the • 
natives, its results are, in an economic point of view, inliuite- 
1y superior to those in which lac is ir* ‘d. I 

At the instance of Sir Jose|)li Hooker, the Foreign Ollico 
caused an elaborate inquiry to be made by its ofiicei’s in .lajiati 
into the whole subject. The result will be found iu a ropoj-t 
by the Acting Consul at Hakodate, dated Tokio, January 13, 
1882, which has been printed and laid before Fiu’iiiuueiit, I 
am now to suggest that copies of this report, together with 
this communication, aliould be printo<l and traiisinitted to the I 
Government of India, in order that some atteutivm should be 
attracted to the subject in that country. 

The very complete collection illustrating the report has been 
transmitted to Kew and exhibited iu the Museum of Economic 
Botany. It has been pronounced by experts in Japanese art 
to be of exceptional interest and quite unique of its kind, A 
portion of the expense incurred by the Foreign iu getting 
it together has been defrayed from the grant nitade to this 
establishment by the India Office for the susteutation of the 
economico'botanical collections relating to India. 

I am desired by Sir J. D. Hooker to inform you that, bo 
received from Mr. Quin, Acting Consul at Hakodate, a small 
quantity of seed of the Japanese laetjuer tree, [thus veniicifcm, 
Portions have been ti’ansmitted to Saharunpore and Madras 
V for experimental cultivation. Mr. Quin states that these parti- 
\Mar seeds were obtained “ from trees which undergo a very 
severe winter, being almost buried iu snow for several months.” 
The ti’ee, however, will doubtless do equally well in a Jess 
rigorous climate. Mr, Quin further states that the wax used 
in the north of Japan is all made from the berries of 
viTikicifem. 


Mr. J. Mills, in a letter to the Macbraa Board of Revenue, 
has the following remarks regarding the dietetic uses of' 
salt : — It would be a difficult matter to say exactly what diseases 
originate from a want of proper supply of ohlorido of sodium, as 
it has never Ijeen recorded, so far os I know, that any of the 
herbivora have absolutely been deprived of it, for the reason 
tliAt it is always more or less pi'esenl in their natiu*al diet ; at 
the same time, animals do suffer very much iu a general way 
from the want of a sufficient supply of salt. This is to be 
accounted for by the fact that the blood, to be pure and wbolo* 
some, must contain a due proportion of chloride of sodium ; 
there must, as it were, be a porpor balance of its constituents, 
and if this is not maintained, wo have a fluid ciroidatiug 
throughout tho body wbicli is unable to replace, to rejMtir, to 
build up, or to comjjensate for the waste of tissue which is 
constantly going on in the animal economy, and the I’esuJt is 
miil-nutrition and general ilMmaltli. This has l>eea frequently 
demonatrateil, and an animal in this sUte is roJways more proim 
to attacks of diaeasti of every description ; but no hard-and-fast 
lino can be laid dawn m U) the exact nature of jlisefiso which 
might develo)) itself. Therefore, I confine niyself to a brief 
descrij)tiou of the advantages of the use, ami the bad eflects of 
a want, of a jn’oper supply of salt. 

Uses of tSaii an a Dicietic . — The constant presence iu the 
cretioUH of salt, and necessity of it iu due proj>ortiou iu tho blood, 
indicate the imporfiinoe of a proper «upj)Iy of it with the food. 
We peiceive this in tlie instinct of animals ; when it does not 
exist in sufiicieni quantity in their food, they will travel long 
disLtuces and brave the greatest dangers to obtain it. 

2. It IS considered to be the natural stimulant of the digea* 
live system, and to assist the blood in maintaining its fluidity, 
its stimulating ju'oiKn ties, and itapowei's of self-preservation. 

3. It gives flavor to and renders fooil more palatable ; even 
fodder of inferior quality is readily eaten when propeily salted. 
The preferable way of sailing hay would be to sprinkle it over 
the different layers as tlie slack is being made u]q which will 
correct the bail effects of damp and smut. 

4. It ivS especially necessary lu animals receiving cooked 
grains or roots, for the wait naturally present iu such prepared 
food is usually in small amount. 

r>. By causing thii-st, it iuduc(}n cattle to drink large quanti 
ties of water, which in torpidity of the bowels and con«fci|witiou 
(disorders wludi are extremely common among Indian cattle 
luring the diy season of the year, when the herbage luw little 
»i’ no succulent properties) is most essential, as it Hoftens and 
carric.s onwards through the stomach and inteetiues the hard 
Aud ilry iugesta .nid faces, thus warding utt' iuipaction., 
which is a mo-st troublewjme and often fatal diaeasc. 

fi. With eatttlc, sheep and goats, salt can lx; employed in tin*, 
ciipacity of a purgative with great bcnetil, and is second only to 
Epsom .s,'ilts (.sulphate of magnesia), and can be used to empty 
he bowels in liistenlion of tlic rumen with food oi gas (ty^m- 
pauitis) in impaction or diarrinea, ilepcudiug on over-feeding 
or kept up by the presence of irritating matter in the digestive 
canal. In fact, it may Ix^ given with the utmost sivfety as a 
purgative in all diseiiscs where it is fot>ud ilesimblc or necessary 
to open the bowels. 

7. Small and repeated doses have an alterative effect, and arc 
useful iu all animals in indigestion and irregularity of ap^K^tile. 

8. From its action as a stimulant as well as tho cold it pro- 
duces diuing solntion, ii is of gioat lienefit in various dise^tses 
of the joints and feet, particulai’ly among cattle, sheep and 
joats. 

9. Halt has Ihe power of increasing the fertility of the male 
and the fecundity of the female, and it doubles tho power of 
nourishing the fmtus. 

10 During the period the young arc stmeking, salt given 
0 the mother venders the milk more abundant and more uiitii* 
liouB, mid acHieleivites tho growl U of her oftepring, 

11 If regularly given, it lessens the liability to intestinal 
worms, and an iujectiou.of haLf-an -ounce of salt with .a pint of 
water will often bring them away from the large bowel. 

12. The body of an animal getting a regular sup})Iy of it 
becomes an unsuitable habitIH for thepuiisite world in general ; 
jonsoquently, it in a highly valuable agent a preventive 
against the attacksiof these i>ests. 
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13, For preveniin^ ainl arresting put rof action, SiiU is cheap 
and efiectual, and stands on the Jint of antiseptics next after 
carbolic iicid. For antiseptic purposes it is advantageously 
conjoined with carbolic acid. To disinfect akius and other 
animal substaucos a pound of salt and two ounces of carlioUc 
acid are used dissolved in a gallon of water, 

Effecti of loani Experiments have sli own that animals 

deprived qf salt, other than tliat naturally coiitaiue<l in the 
food, HO/>n get heavy and dull iu their temperament, fall off in 
condition, and have a rough and staring coat. The process of 
digestion is materially interfered with, and they become iu 
every way liable to conti’act disease. It, has also been proved 
that animals which do not find sufficient salt in their food or 
drink become less prolific, Jtud the breed doteriorato*^. 


Purgative (to empty the bowels) 

Alterative (to alter the conatitu 
tion fiom a disoased 
healthy state) 

^stomachic (to improve the ap j 
petite and promote digestion) | 


latitu- 1 
to aK 


Domm. 


Buffalo 

Ox 

Sheep and 
gf>ats . . . 
Buffalo 
Ox . . 
Sheep and 
goats . . . 


U to 2 lb. 

1 to 14 „ 

1 to 2 ounces. 

2 to 3 ounct ». 

1 to 2 „ 

1 to 2 drachms. 


Tlie stomachic dose may ho 
looked upon as a proper 
tlaily allowance for animals 
iu health. 


To half-grown animals* give half the dose. 

Eiidoi*»ement by W. Wilson, Esq., Director of ileveniic. 
Settlement and Agriculture, dated 20th June 18R3. — 


OFFICIAL PAPER. 


EXPERIMEMT IN SERICULTURE. 


From J. B. FrLiEK, Esq., Director of AgrionUnre, Ci*ntral 
Provinces, to the Hkcrktahy to the Chief OommisBioner, 
Central Provinces,— No. 304, dated Nagporc, the 23id July 
1883. 

I HAVE the honor to tubmit tlio following report on the experi- 
ment iu Sericulture which was cond acted iu (^Uiudwara 
during February, March, and April of tlie ciivrent year. 

2. The object of the experiment was to diHoovor whether tlic 
climate of the Satpuroa was sui tilde for givtwiiig JapaiicBO silk 
on the system which is followed iu the Dohra Dun. The 
peculiarity of this system is that only a single crop of cocoons is 
raised in the year, whereas iu Bengal several crops are raised iu 
eucoessioD. The eggs are hatched at Dohra in February, and the 
uoooons are ready by the end of March. The eggs which are 
rotaioed as seed for the next year’s crop arc thou scut up to 
Mus oorie, whore the comparatively low toinpcratiirc proveuts 
them from hatching until hrouglit down again to llchra iu the 
February of the following year. In Bengal, on the other haml, the 
eggs resulting from the spring crop of cocoons arc allowed to 
batch out during the rains, and the eggs resulting from the 
rain crop are allowed to yield a third crop iu tlie autumn. 'J’ho 
deterioration of Bengal silk has been ascribed to this (the 
polyvoltinc) systom of culture. The rain and autumn crops of 
worms have to endure a climate which is unsuitable for them, 
and the breed hecomea in conaequenco permanently enfeebled. 
The choice between the Dehra and Bengal systems lies between 
having one crop of good silk in tlie year, and having several cropa 
of silk of poor quality. 

3, In Circular No. 24 B\ and S., dated 5th June 1882, the 
Government of India, in the Departmoiit of Revenue and Agrioul- 
turo, offered to supply the Administration of these ProvinoeB with 
2 0 ^ 8 . of sUk-wonn eggs from Mussooric if an e.xperimeut was 
undertaken with them. For Hucoessful silk growing, it is neocs- 
savy tliat the climate should not become very hot until the worms 
have tinlshed spuming their cocoouk, that is to say, until the cud 
of March or beginning of April. In tins respect the climate of 
the SatpUra districts in tlmse provinces most neatly rosembloB 
that of Dohra. The station of (Jliiiidwara stands at a height of 
over 2,000 feet above sea level, and has a climate typical of the 
Satpnra region. There were u sufficient uiimbHr of mulberry trees 
in and around the station to provide foliage for a small trial. 
It was accordingly detovmiuod to make the experiment there. Ho 
far os managouieut was ooucornod, the experiment was made 
under exceptionally favourable ciroumstauoos. The Deputy Oom- 
mlasfoner, Mr. Tawney, took a lively interest in it, and made 
excellent arrangements for its proper conduct. Tlie immediate 
charge of the cxporiineut was committed by him to Mr. DcLango, 
second clerk in the district ofSoo who carried out his instructions 
toaloualy and carefully, and luas 8ahinitto<l a very good report. 
Hinoe no oiio iu Chimlwnva had any practical acquaintance with 
silk-roaring it was considered advisable to import a trainc<l 
man from Dehra, who does not however scorn to have rendered 
much real assistance. His pay and tiavcliing expenses (Rs, 
158*14-2) constitute the heaviest it#! iu the cost of the experi- 
ments. 

4, Two ozs* of Japanese eggs were received from Mussoorie 
on February lOtb, and between that date^ and February 25th, 


3 ox. was hatched out by exposure to the sun. This is calculated 
to have yielded some 30,0(K) worms. Hatching was then 
disoontinnod, since it was believed that the supply of mulberry 
foliage would not bo snffioleut for a larger nmnoer of worms,— a 
belief which was found to be incorrect as events showed that the 
mulberry trco8 which Ohindwara contained could have suimUed 
food to eight times this quantity. The hatching out of the 
worms has to bo so timed as to take place when the mulberries 
arc coming into now leaf, and might in the present case have 
been effected sooner with advantage. Mr. Tawney belietes that 
February 5tb is, in ordinary years, a safe date to calculate 
upon. 

5. It was originally intended to erect a cheap rearing shed 
of brushwood, but it was found possible to utilise an old 
brick oattlo-shed, which suited the purpose well. The 
treatment of the worms is described as follows in the district 
report : — 

“ As the worms were hatched each day they were put into 
bamboo trays, with the date aiBxeu, ana fed on tender 
leaves, cut very small. 

** After a few flays the stronger worms would come to the top, 
and those were again lomovod to other trays bearing the 
eame date ; and ho on, till the contents of each tray were 
distributed into several other tniya, to prevent overcrowd- 
ing. The worms were not handled, but removed from tray 
to tray by means of small pincers, the leaves being lifted 
with the worms on them. 

“ For about 20 days they were kept in trays and then removed 
on to the tables, when they were fed on whole leaves. The 
tables wore oleanod every second day.” 

I»\)r the first 20 days the worms wore fed on detached leaven 
cut into small pieces. After this leaves were given thorn in 
branches, twigs and all. The leaf given to the worms each day 
was carefully weighed, and the total weight of foliage used iu 
the experiment was found to bo 59 inaunds. The superficial area 
of the trays in which the worms wore roared was 130 square 
foot. This is one-l bird more space than that allowed in Italy, 
but oiio-tifth loas than the space whioli was found necessary in the 
Dohra experiments. 

6. The mnlbciry trees in Chindwara wore of two varieties, 

one having much thicker loaves than tho other. Mr. Duthie, 
Superintendent of the Saharunporo Botanical Gardens, to whom 
specimens of both varieties wore submitted, pronounced the 
thicker-leaved one of tho two ’to be MonLn atropvrpurea^ and 
the other to be iwlka^ tfcr mulberry ordinarily used for 

silk-growing iu Bengal. 4Mio Dehra silk-roarer from the first 

f mderred tlie thickcr-leavod variety, and tho results have shown 
da preforonco to have boon justified. Tho worms fed oii each 
variety wore kept carefully separate, aud the thick-leaved 
mulberry has been proved to yield much the best Bilk (sec 
para. 1 2). * 

7. 'Pho first cocoon was spun on Maroli 22iid, tliirly-two days 
after halehiug. Tho following arraugernonts were made : — 

To enable tho worms to make their cocoons, whole brauchtsa 
with loaves wen? spread over thorn, the loaves serving as 
food for those that had not commenced at yet ; other eon- 
trivauoes were also made by tying 3 branches of cypress 
together and spreading thorn like a triangle over tho worms ; 
to these they took readily, and tho cocoons made on tliesc 
M'cre cleaner ami better than those made under the leaves 
aud branches of other tables.” 

H. It is interesting to nolo here the ternperatiiro which tlic 
worms hull to cuduro. It was recorded throe times daily, at 7 A. m., 

2 r. M., aud 10 i\ m. The highest temperature registered up to March 
10th, was 90'', which ocdirrcfl on five days before that date. 
Thu lowest temperature rcgif*tnrcd waa 68 \ On March 20th 
and 2lst, tlie thermometer marked 92', and on March 22ud rose 
to 94', which wiw tlm maximum registered on each subsequent 
day of tho experiment. After March 22nd the minimuui was 
never below 72', and on Bcvoral days the thermometer never fell 
below 82", Water was sprinkled on the floor of the shed to 
keep tho temperature down, but it is probable that it was 
considerably hotter than a grass slied would have been, 

0. The eoeooiis were weighed as they w'oro cleared each day 
from the tables, and their total ** green” weight was 41 lbs. 124 
ozs. A portion of them were “ suii-driod,” tho chrysalides being 
killetl by exposure to the sun. Another portion wore “ steamed ” 
at my suggestion in the simple manner used bv rearers of tussar 
silk in Cliuttisgurh districts. Tho process is described in the re- 
port us follows : — 

** The steaming was effected by means of 2 pots ; tho lower was 
half filled witli water ; and a wire flour sieve was put on its mouth 
into whii'li the cocoons, a pound at a time, wore put ; the other pot, 
its month having been broken off, was inverted over the lower one, 
so OH to prevent the steam escaping. Within 15 minutes of each 
steaming the chrysalides were killed thoroughly, as was tested by 
opening a few. The steamed cocoons were then dried iu tho shade, 
weigbcil and put away.” 

10. When thoroughly dry the cocoons were re- weighed and 
amounted to 14 lbs. 14 ozs. 'They had therefore lost two-thirds of 
their weight, those which were ** steamed” losing rather less 
weight (62 per cent) than those “ sun-driod” (66 per cent). They 
were thou despatched to Messrs. Thomas aud Co., Brokers of 
Calcutta, who had kindly engaged to have tho silk spun and 
valued. The spimiiug was ott'ectod in the Berhamporo lactorios of r 
tho Bengal 8 dk Company. The cocoons yielded 4 Ids. 5 osis.,/Oi^ 
spun silk, and the following producti possessing mercanule 
value : — 


Tape Chassum 
Feshwa No. 1 
Feshwa No, 2 
Godhur 


oz. 

10 

i 

I 

H 
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11. Tlio aucoew of the oxperiuieut dopeudy upon the i^uantity, 
as well as upon the quality of the silk produced. As regards the 
quantity of produce, it is possible to tost tlie results by corrqmriug 
tlie proportfou of cocoons to eggs and of silk to oocoous with tb< 
ratios which are accepted as tliu ataudard in works on Soncultiire. 
This comparison is eneoted below : -- 


One 07.. of Cj 
Four lbs. 01 
yield 


ry cocoons 


Standard 


{from 20 to 23 11 >s. 
cocoons. 


dry 


In the expei'iinon 
under rep ort. 

19 8 lbs. 


lb. silk 


MO lbs. 


The ratio of cocoons to eggs is very nearly \ip to tlie standard, 
while the ratio of silk to cocoons is above it. This is one of the 
most satisfaotory points in the results, since it proves tliat the 
cocoons were above the average size and weight. 

12. Tho best indication of the quality of the produce will bo 
afforded by quoting tho Calcutta report. Of the cocoous Mr. 
Stocks^ the Manager of tho Berhampore silk factory, writes : — 

** I went through the cooooua carefully and weighted them. 
The mn d?'^ieU and the utemied appeared miiuli of the same 
quality. I preferred the latter, and they have given hotter produce, 
The double cocoous were not more that 3 per cent, and tho useless 
ones 1 per cent. I should say that these two lots were worth 
Rs. 3-4-0 per seer dry. The kun-dnnl (diinu Mtdbcny onen were a 
poor lot, — 2 per cent of double aud one-fourth staiued. 1 should 
say Rs. 2-8*0 per seer drt/ a high value for tiiom. 

“ The silk is very good from tho thick-leaved Mulberry cocoous, 
hut you will find it does not open so freely as good silk should ; tlio 
great heat required to uuwind tho cocoon is to blame for this.*' 

I made tlio silk 1213 deiiiors, and it was carefully reeled 

so.” 

It is uotlcoalilc that the worms fed on tho thicker leaves of 
the two varieties of Mulberry {Mont ut roj/urjt a / m ) gdvo much 
better cocoons than tliose fed on other variety {Maruti ittdira)^ 
termed tlic China Mulberry in the above report. 

Tlic Brokers’ report on tl>o spun silk is as follows : — 

“We have exaiuiiied the two large buudloa of raw silk the 
prO(ruoe of tlic jtnn-dnt'd aud >mi-d tluchdmred MMIm rry 
vocoons. « 

“ 'Phero is no noticeable difference between either of tliOHo bun* 
dies or the three skeins from the aun-dro'd (dnna Mnlhvnt/^ 
Wo report the quality to be decidedly good ; the colour is .a good 
wliite, but in some skeins there is « sliglitly greeiiisli tinge and iu 
others a leaden shade, It is also \Mvy clean ; homm- .nliglit sliow ul 
small knit, but bardly worth notice except in a'X-i itii-al report : tie* 
si/c is 12 to l i doiiicrs, ]»ut is not so reliable in tliis i<*spect as w*- 
should like to see it. llowevor, without some exporioms' (d‘ tlic \ l«l 
iujft nature of the cocoons tlu; reelers lue liaudling, Me*) ai'-nla- 
greut disadvantage ; in the; prcsi nt case we eonsider tho u'elcis 
li.ave been quite as successful as could b<; cxpeotc<i' -tin- 'ulk wimis 
\ery wcdl. 

“ ’I’ho ydlow s'lrtn we have not opened, as v\ i* think you wouhl like 
to ree<d\e it in a fresh state ; it doubtlosi will bear just as good a 
report as the others ; tlic only special remark to make is. though the 
cohuu’ is bright, it is not of tho bri</htf'Md^ 

It will be noticed that no market value is quoted lor tlie silk, 
because, in the words of the Broker’s report — 

“ If valued as Bengal raw silk wc could not put put the value 
higher than Rs. Ki to Rs, 17 per fa< ^ory seer, whereas it is the 
writer’s opinion that if the silk be isubniitted for valuation lu Eu- 
rope and 13 not supposed to be Indian or Asiatic silk, it will lio 
valued at about 30a, per pound in Loudon, running certaiu kinds 
of European reeled silk, to wit, Broussa, very close. 

“ Wo could suggest that you Bond forward the snmplea to Lon 
don, Maraeillea or Lyons for careful report and valuation, hut if 
this be done the writer vonturos to counsel you, if you desire to get 
a perfocily unbiassed rei)ort and value, to take sour' pains to dis- 
counect tho silk with India, with which object Indian tickets, 
paper and p.icking should bo destroyed, and skeins .should not 
reinain bundled aud tied up as now iu packets of tliroo and four 
ere they pas.s into tlio hands of the expert at home. Un no account 
Hnnd forward any of the cocoons — chassiiin oi other waste : these 
would Bcrvo aa ii connecting link. 

“ IncoacluBiou we have only to remark that the Bengal Silk Com- 
pany work the filatures formerly owned by Messrs, James Lyall 
and Co, This company would like to sccuio a good supply of such 
cocoons as they have reeled for your department, and w*- and tlicy ' 
will bo glad to learn that your department sees its way tc nntn-a-i- 
the production and to know at what rate this i.s e\p-cLcd to take ■ 
plaoo.” , 

The silk was therefore of a quality greatly superior to that ordi- i 
nanly ^)roduced iu Bengal, aud equal to certaiu clasao.s of Eu- 
ropean silk. 

13. Messrs. Thomas and Co. have favoured me with the follow- 
ing additional remarks on the waste products (Chassum, Ac.) inen- 
tiouod at tho conclusion of para. 10 

“ Besides the raw silk produced from the cocoons wo return you 
the wosto or refuse, which some 20 years ago had only a 
r' »^lnal valffe.” 

Tape Chasmtn appears very good of its kind, but wc can’t say 
that the \'aluation we now put on it of Rs. J7o factory itMftnd 
would be obtainable, because it is whiie ; as a rule, there is a pre 
iudice against whU*> Benycd Ohasmm^ because at tho dyepot the 
white of Bengal silk aud Chassum can’t be relied on as true white, 
and not being a yellow, it becomes a bastard colour. But in tho 
writer's opinion thia white ChMsum will prove perfectly reliable as 


a white silk, and with conaumers’s mmds set at rest on this point , 
the valuation of Rs. 170 ought to-day to l>e ‘ditaiuablc. Ra, 170 
is an extremely high value. This class of Chassum lias never sold 
so high in formei y<'ar«. Last year JtU. ifiO was the the pro- 
vious year Rs. J40. IMore these years tho price ranged between 
R^. 125 and Rs. 140 per factory mauud. 

N(f. 1 is worth neiu’ly as much as the Tape ChaSsum, 
selUug along with it iu tin* contracts we pass, 

Fcimtwi No» 2, worth about Hs. 80 per factory mauud. 

Ootthar o)' basin eniAtc and husks, worth about Rs,” 

14 Tho experiment may thoroforo be pronounced to have been 
a complete suciies.s‘* It was, it is true, on a very small seale, but 
tho results are sufiioiont, I think, to eatabliah beyond doubt that 
excelleut silk can lie grown in tho >Satpura tract, If eggs were im- 
ported from Mussoonc, and only a sLnglo crop taken iu the year. 
And in addition to this, tho experiment was eonduoted with to 
much care, as to furnish a number of reliablo data which will be 
extremely useful iu tho event of sericulture lieing taken up on a 
largo scaic. On this subject, which is directly oounocted with the 
extension of mulberry plantations, I will do myself the honor of 
addressing you iu a separate communication. 

15, Tho total cost of the experiment was only Rs. 292-14-6, 
considerably nion' tliau half of which (Rs. 158-14-2) was iuourrod 
on the salary and expenses ol Mie silk-re irei' imported from D-dira. 
Economy is thoiefore another point for which Mr, Tawuey is to be 
gratulated on ins management. 

J. B. FULLER. 

Ofig. Director of Agriculture. 
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THK ONT.VRTO ACIilCULTCllAL COLLEQK. 


r 


Bv Buok. NV. a. llKMtV’. 

3' was early on a bright morning of tlic present mouth that I 
started from tlic hoti'l iuCuolph for a visit to tlic Agricultural 
Jollegc. Leaving the quiet little city with its walls of dull, grey 
iiiie.stone behind, I passed out on the Diindofi-road, and after a 
)risk walk of a few miuut'^s found inyM<‘lf at th(^ college gate. 
The first rapid sweep of tie- eye over the .sevue brought nothing 
,’ery intoi'esting or Htrikiog to view ; in the background on a rise of 
P'onml fronting me ^to >d n long tlireu-st.orey bmhling of the same 
:;ray limestone us that nse.d foe buildings in tli** city. This main 
luilding was ttauked on on* siile by a couple of neat dwellings, aud 
n till! etiier )>v a cluHt*M of baiax and out-buiMings, while in front 
it I love- lu'^l, lialf hi*l*lon in the lro*H, stood a gnnni-house. Tim 
• loniid * in ti oni of tin- m on bidhUug Were treolns:i, and having 
leeii recenllv plouglunl up, ),i\ bare and brown. 

'J'o om* brouglit up in llie Unit<‘d States where the itlea largely 
nevailH tli/it iiiiinens} Iniihlmgs are prime factors in the make-up 
>1 a eollege, tin' sigh! was not very proposossing, and yet this 
iistitutiou, situut'Mi aw.iy in one side of the centre of our American 
ivllizatiuii and .alinost on the outskirts, luvs of late attracted much 
ittention tiom those studying the problem of industrial education, 
iml caused many persona like myself to iiuiice long pilgrimages, 
veu iu some coses from across the Atlantic to study the causes 
f its HuotMxss. In tluj United States we hav”o scores of colleges 
vitli buiblings fai more maasivo than tliese, and whoso age rouders 
.hem venerable compared with this new thing, yet their fame has 
-carco extended across tho liordcrs of the county in which they 
3xi«t. 

But I have kept the reader entirely too long outside the grounds 
lOutemplatiug the earthy campus aud the gray-stouo buildings. 
w.» I not long iu making my way to the ofiioe of the president, 
jiin.s Mills, who gave me such a weloomu that I felt at case at 
net*. AVith him as guide, the professor of agriculture was soon 
ound, and I now hail my two main sources of iidormatiou at hand, 
.ut me give to tlic reader some of the facts gathered. 

This college accomiiMdatc.s 130 agricultural stiulouts, who all 
eside in the main building under the direct supervision of the 
iresiJeul. Each caudiibite lor admission has to pass a thorough 
xamiuation in tiie eominon English brauche.i upon entering. The 
ourse of study is two years in length, ami Is made to combine 
oth tho practical aud theoretical. All Htudeuts naturally fall into 
ne of the two classes— First Year” or “ Second Year” students, 
iach class works daily live liours in tim fields, bams or worksiiops, 
.lul have five hours for study aud recitation. The work and reefta- 
iioiiM of the two classes alternate ; thus, while the first-year boys 
;ii e with the professors in the class-room during tho forenoon, tho 
year students arc omphiyed, under thu^ guidance of proper 
Buperiulondeiits, ut iimuual labor in the fields, bam.s or aliOfw* 
Daring the afteruoon tho order is reversed. For this manual 
labor tho student is allowed from four to ten cents per hour, 
according to his ability. H in earnings are credited on hli board 
account. For board, wanliiug and Tights the cost is about ten 
dollars per mouth. Tlic cost of tho year’s schooling is, to a 
good, working 8tu<l<mt, not over sixty dollars per year for all 
expeuses, except clothing. 

All students are treated alike as to horns of labor, and the 
emlcnr.our is to make each familiar with nil the varied farm opora- 
tious. To he Bu><i, with only a two-years’ c nusi*, and half ot tho 
diiy .spent in tlie field, no extended courso of iii*<triictiou can 
be given j yet, since no time i.s spent on any foreign language, 

• the student is given a fair start at least in yut.h soicuccs 
aa botany and choniistry, •lid is given a ft'XJd drill lu 
English. 3, 'he range of study aud thoroughness is more than 

one would suppose at first thought. Tlio average student 
leaves the oollego uja iutelUgout man, if not au ©uuoated 
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gu«. It lu practlo^l operations that this achoot 
exeela. Let me tUnatrato l)y showing how the yoting men are 
taught la regard to stook, Wheit Professor Brown takes up this 
topm^ hie leetaros are lllnetratcd by the living ottimala. When 
talkiirg about Sbort-homa, for iuatonot^ a bull or a cow of thia 
breed u led into the lecture room aud studied. Before the subject 
is left, several Indivkluals are brought in at ones and oomparod. 
After this course with each breed, representatives of different 
breeds are placed before the class, os Herefords, Bhort- horns and 
Polled AngilS. and oompariseus mode. Nor does thia end the 
matter. student must pass on examination upon these loc* 

iuresi. And in a most rigid way. WhSn belug examined the stn- 
dent'is idoae tn the room with the stodk, the Professor and some 

S 'oal stockmen chosen for the oOoasion. It ia nob to bo won- 
fttthat these young men become very produient in such 
inatteis. It lilii ways like this that the whole farm is made to 
serve os illusttmtloii. 

The fortn li Vefry complete, and 1 wish this whole paper could 
be given up to on account of it. It eonsiats of 550 acres of choice 
land. There are twenty-one fields of twenty aorea each; there 
are seven fine teams of work-horses and all sorts of farm 
machinery, without limit, almost ; there arc on the farm seven 
breeds of cattle, six of sheep and three of swine. 

The oolite is now about to take a stop in advance. Several 
years ago, 910,000 were spent in blooded stock. Thi^ has paid 
handsomely, os over $15,000 have been reali;;ed for surplus stock 
Hold out of this herd. This fall they propose to hold a clearance 
sale and re-stock the form with a larger number of anim ds of a 
hlghmr type. Not only is there to be a great ohauae in the stock, 
but the omlege grounds are to be metmnorphoBed. Mr. Miller, 
who laid out Foinnount Park, Philadelphia,, has been employed to 
remodel the grounds, and the work has already begun. This ac- 
counts for the large lawn in front of the main building being 
ploughed up, as mentioned at the begimiiug of this article. In place 
of their present small greon-hoUse they are to 'have one costing 
over ten thousand dollara, and all the barns are to be torn down and 
new onea built on a new site. 'J'heso progrcaaivo changes are a 
measure of what the Ontario people think of their agricultural 
college, 

President Mills infonred me that if he wished he could fill this 
school with young men from ISngland alone, and that the cities of 
Canada would over half supply the list. His endeavour, however, is 
to liave the sons of farmers from Ontario fill the school. So long 
aa thia is not tlie case outsiders will be admitted. Last year 
sixteen young men from England were in attcudauoc, Ireland and 
Scotland sent three each, and Turkey, Wales, the United States 
and West Indies each sent one. Each term he has to refuse many 
applications ^for admission. President Mills says that so far as he 
knows evety indent wh^ came U* the Oolleynfrom thv fann hax (joup 
back to ihejarm wlwn thi^u^k Let those who claim that education 
drives young men from the farm ponder over ibis statemont. 

The reasons for the success of this school can be found in the 
men and the methods. Those in authority have tunied thomselvo 
squarely to the fanners of Ontario, and sought to know wliat under 
present conditions should be taught to their sous to make good 
taiinors out of them. They have not looked to classical colleges 
for guidance, but have been governed by the needs of the com- 
mon people. Who could expect anything but success when such 
methods nave been employed ? No wonder money is beginning to 
How towards this school like water, and both political parties of 
Ontario are claiming the college as their ow'n particular child. 
\Vith0ut fear of successful contradiction, I call it the model agri- 
cultural college of America. Loss than ton years of age it ia fairly 
rooted in the hearts of the farmers of Ontario. How can it have 
other than a blight future ? 

It was the afteruoon of the sccoiid day when I closed my visit. 
I fedtas I left that I could profitably stay a week studying the 
reasons why this young school was so rapidly gaining distinction. 
Fanners 


AGRICULTURE IN MOZAMBIQUE. 


T he only agricultural iudustriea that can be said to have firmly 
imd BuooeufuUy established themselves in the province of 
Mozambique, appear to be those of the uultivation of the oil- 
producing plants, Ameiidoim and Oergelim, The production of 
these, says Consul O^Neill, together with the collcotion of India- 
rubber, oalumba root, and orchllla weed, forms fivo-aixtlis of 
the total exports of the province. This cultivation, and the 
labour requisite for the coUecUou of the latter products mention- 
ed, is conducted solely by the natives. Efforts have been made, 
fi-ora time to time, bv the Portaguese and ofhor colonists, to 
lutrodnoe the onltivanon of otbor produce for which both the 
climate and the soil are especially zavourablo, but none have 
been thoroughly successful. Of tho greatest importance have 
been the eno^vours in various ports of the coast to raise sugar, 
opium, tobacco, and coffee. As the cultivation of amaidoim and 
getycUm i« entirely in the hands of the natives, it follows, as a 
natural consequence, that every stage of the working is of a 
most rude and primitive kind. The thousands of acres that are 
ntiliio4 iff oultivatiou of the seeds are cleared in great part 
with ou »3co of native make, of tomahawk shape, and with an 
edge hardly two inches in length. In some parts, particularly 
In the Sd^eao settlemeuts, a species of bill-houk is also used 
for clearing the undergrowth, but these two form the only tools 
of the Mokua foreit-olearer. The vast area of country cleared 
is then turned overqy .both men a^^omon with a rough and 
clumsy )ioe, also of native moke, slow working of which 
entails on enormous and lumeoessary oonsumptiou of labour, In 
the sowing of jBunejuMfMji holek .are modo kn ^Jbe ground some 
little distance apart; generally three or four feet, to allow space 


for the creeper to radikte. This ts usually done With a sharp- 
poinUd stick. One ■ood---oare is taken that it U only one, os 
the natives diwilaro that the growth of two or three will strangle 
each other — <18 then dropped In each other hole, and the earth 
stamped over by the feet. In the sowing of the seed is 

broadcast as with grain, and scattered thickly over tho ground. 
The sowers are then followed by othets with hoes, who work 
the seed roughly into the ground, stamping the whole in with 
their feet. Care and ther^ore mudi Labour is required to keep 
the ground clear of weeds that spring up in this climate and soil with 
astonishing rapidity, and throughout the growth of both these 
plants, the plantations are oorefnlly tended. In the reaping or 
collection of amendoim, the plants are simply pulled up by hand, 
and the tubers taken off a8 with the common potato. They are 
then laid out to dry in the sun, and when thoroughly dried, are 
shelled by hand for the extraction of the seed, an operation 
requiring oonalderable time and patience. With gcrgelim the 
plant is Tn some districts literally reaped, but simdy and by hand, 
with an ordinary knife. In others tho plants are simply palled 
up out of the ground ; In tho latter case they are then cut about 
a foot down tho stem. The plants are now tied into small 
bundles, which arc struck In the ground in the sun till thoroughly 
dried, when the seed will drop readily off. Largo mats are then 
spread on the ground, tho bundles taken up aud shaken vigorously 
over tbom till all the seed have thus beeti extracted. With 
both amendoim and gcrffelim tho seeds are theti packed in baskets 
of native maviufacturc. aud carried ou the lieads of the blacks, 
in some oases a distance of fifty or sixty miles, to the liouso of 
the coast trader, there to bo bartered for cloth, beads, power, 
&c., and to be stored till an opportunity occurs. Tho sugarcane 
is cultivated by the natives upon most parts of the coast where 
alluvial soil exists, but only in insiguifioant quantities, and to bo 
used by them as a sweetmeat, or for tho purpose of chewing. 
Tho only part of the province where its growth has been attempt- 
ed upon any considerable scale is in the rich soil of tho Zambesi 
delta, aud by the Porbuguoso plantora of that district ; numerous 
plantations exist there, and the Cane grows luxurlouHly upon 
them. The only use, however, to which the catio has, up to the 
present time, been nut, is that of tho distillation of spirits. 
Consul Baring says, that boyoud the Zambesi, there are many 
places in tho province eminently adapted for the growth of tho 
sugarcane, and which possess easily accessible and secure ports 
for discharge aud shlpmont. Amongst these may be mentioneil 
Mwambi Bay (Poml)a), Mwendazi ^Mwemba), the western shores 
of Nakaha and Nihegche, ou the branches of Fernao Veloso Bay, 
and tho country to tlm south and in the vicinity of Mokambo 
Bay. Tobacco, though cultivated as an article of commerce for 
export, has not met with much success, os the passion for the 
weed has become deeply rooted in the natives of the coast and 
interior, so that it is cultivated by them in many parts of the 
province for their own consumption, and forms a regular article 
of sale aud barter amongst tiiomaolves. Tho tobacco loaf u 
dried very carelessly by the natives, aud is mode up in a peculiar 
way, as follows : —It is first plaited, an l when the plait lias 
reached a length of throe or four feet, it is wound up in the 
form of a spiral, (iradually drying in this shape, it preserves 
its form without any binding, and it is unwound and cut off in 
short pieces when required fur use or sale. This modo of pre- 
paration is invariable among the Makua aud Yao, between the 
kooumu and Zambesi. Consul O’Neill says, tlmt “ wore the 
natives instructed in some simple method of drying and pressing 
the leaf, tlie valuable product would bo probably brought down 
by them in considerable qyantities, afforduig, as it would do, 
a larger margin for profit than does tlic culture of oil seeds, and 
it might become a regular urlfcle of colonial manufacture aud 
export.” Amoug tho many pi auts useful to com meroo tliat grow 
wild ou tho coast land and interior of Mozambique, may bo 
mentioned the castor-oil plant, the senna plant, a species of 
sarsaparilla, the capsicum, or common red pepper, used by the 
natives with their food, but as yet not gatliered by them for 
sale, in spite of tho efforts of some merchants to induce its collec- 
tion ; and the pine-apple, the fibre of which has been lately 
proved to be a vtunable subatituto for flax,— /oarnriY of the Socwly 
gf Arts, 


FRENCH AGRTCULTURF.. 


rp HE supply of Peroherons ia falUug short, and the Government 
X is anxiously studying how to remedy the evil. Two measures 
are under consideration to prohibit altogether the exportation of the 
horses, aud to augment the number of State breeding studs. Le 
Pcrclie, from which the name of tho race of horse in question 
takes its name, was an ancient region of France, aud with Beanoo, 
may, for general purposos bo included inNormaudy. It is a country 
full of beautiful valleys, is fertile, well-watered, aud containing 
fresh pasturages of excollent quality. The soil is argillaceous, but not 
impervious. At the same time tlio water does not pass off rapidly. 
Thus it is favourable for herbages, including among others, peas, 
vetches, and sanifoin, and in some instances lucerne. The country, 
too, is well wooded, thus affording shelter aud shed for the 
animals. There is no proof that the Feroheron horse is of Arab 
origin. From time immemorial, from paintings and tapest^ work, 
ho appears to have been a good, general animal, of which a SeleotiW''' 
number were kept for draught. Till last ooutu^ the breeding and 
rearing of these horses was a monopoly in the hands of the rich 
land-owners aud the inonasteides. The young Perohoa iu 
days remained iu the couutary till the age of four years, and 
was purchased on the farms in Perohe and Beanos, os also 
in the fairs of Eurstet-Loir. Here the dealers from Paris 
came to make their choice for posting and oarrlage horses. 

The army buyers, too, competed for the wonts of the 
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cavalry, and above all, of the artillery. The prewot practice in 
more varied; Some lell the foale at tlie momettt of weanltig. 
Oth ere 'bOy them at the age of siK months, and ecli thorn when 
thirty mouthe old. While, again, in the Beance, the animal, 
boi^Utwheu two-and-half yean old, is trained to light work, and 
•ola when aged five years, at a good prod t, their work and matt' 
ttre paying for their keep. Strabo relates that tho Satrap of Armenia 
sent every year to tlie King of Persia 20,000 young horses for the 
fete of Mithra. The supply of Percherons ie not equal to this, 
but the demand is endeavoured to be met by spiii’lous animals sottt 
from the ueigbnnrinj; departments, especially fiom Bretagne, 
Anjou, Maine, *o, 'flie foals are loft to suckle their mothers for 
five, six, or seven months ; those that are not weanofl till eleven 
mouths are not considered so good as the others. The foal begins 
to follow its mother from tho ninth day, and, when aged about 
two mouths, oominences to take solid food. Weaned ordinarily at 
six months, the foaU ore allowed to live together till the age of three 
oats. Shoeing is undertaken at this age. The fore-feet are shod 
rat, and six mouths later, the hind feet. In Lo Perohe the farmers 
select the mores best suited for their purpose, and what moat con- 
tributes to give fixity and homogeneity to the race is, the cxi- 
^noies of Paris, which requires animals strong and full-bodied. 
Hence there is a uniformity of aim in seleoting mares. The same 
observation applies to stallions, which cliiafly come from the 
Beauce, though they may have loft Le Pcrclie when very young. 
Althongii in the latter country there are nmros of all sizes and 
corpnlenoc, there is a family likoueHs among them all, due to 
climate aitd local causes. Fannei'S have land of various qualiti es, 
and place thereon foals of different varieties ; food becomes thus 
adapted to special typos. The great point with the breeder is, 
to liave a good mare. With a good mare you will have good 
fillies. It you want bus and cavalry horses, reject all Arab and 
English blood. If you want horses for the saddle, keep such blood. 
There are two classos of Porcheroua, tho large and tho small, 
the former being frequently oonfoundeil with tho BoulonaiM 
foaUi Whether light or heavy the Porchoron is required for the 
rapid transport of vehioles and goods, and ought to unite all tlie 
elements of zootochnic beauty in bouu and muscle. The eyes 
ought to be largo, the head small, and tapering towards the nose 
and mouth ; skin fine, no coarse hair, head elegantly placed, and 
the shoulders well detached from the withers. The body of tho 
mare, always longer than that of the horse, must not be too long ; 
back straiglit and horizontal wii’ croup ; trunk of tail thin and 
springing well froin the heiglA of the croup ; a broad croup indi- 
cates ^ood action in hind legs, as a wi<lo chest presumes the 
same in the fore-legs. The legs ought to bo straight, largo, and 
possessing little hair — tufts of hair and thick skiii iadicato liabi- 
lity to illuess. A skin, tine*to touch and sight, ought to charac- 
terise the whole body. Qroy-colorod j^nimals are not to be 
rejected. Avoid animals with hard tumors on tho logs, (kc. ; the 
leet should not be too amall, nor too large, Tho stable ought 
to be well-aired by ventilating chimneys, and light freely 
admitted. In the fields tho colts ought to be sheltered. lu 
Hungary such is effectually scoured by three walls. Feed well 
without producing fatness. A mate ought always to he iu good 
coudiiion. Carrots and parsnips arc excellent. Indeed loals 
have been reared on carrots alone. Water breeding marcs twice 
a day. If from a well, allow the water to acquire tlie teinpora- 
tuie of the siurounding air, or employ a handful of bran. A 
little salt is good. When 2J years old, when the first milk tooth 
commence to fall, colts can be set to light work, avoiding as 
much aa possible that of a pulling or violent nature. In fact the 
fiist eflbit.s oiigljt to be exercise, not labor. In conohislon, to 
have pure Percherons, purchase^ thorn ou tho spot from thn broed- 
ders. M. Schultz of Lupitz, Germaiiy, »» creating something like 
a sensation by his system of culture of sandy soils, rotating pota- 
toes, rye, clover, pasturage, ami lujiin. Uis theory is, that 
lupin especially, ami clovers, fix atmospheric nitrogen in tlie soil 
the more so when aided by *the salts of potasli, if applied in the 
form of kainite, which is but sulphate of potash. As for atmo- 
spheric nitrogen, &c., that is a point on wliicli scientists are not at 
all agreed. But deep-roOting plants like clover and lupine (fi*om 
luptiSf a wolf, its roots being so penetrating and voracious), may 
induce combination in tho organic matters of tho soil, so as to 
induce nitrification more largely. M. )Schultz employs a good 
deal of marl, au essential for lupine. He applies cwts of 
kainite per acre, and obtains iu lupine a yield of 19 cwts. of seed and 
If cwts. of straw. While not accepting as demonstrated, that 
potash favors tho absorption of atmospheric amnionia, it renders 
tlm phosphoric acid iu the soil soluble, augments the couaistcucy 
of sandy lands, keeps the earth fresh, and so aids vegetation. 
Harvest operations In the south of France are disappointing, but 
in the central and northern regions tho yield is expected to ho 
more satisfactory. The vines sadly want boat. Tho llowering. 
the critical stage, passed off most satisfactorily. As for tlie 
phylloxera, Its march is ever forward. The malady Is eating its 
way surely over France, Prospects of sugar beet are excellent. 
M. Bouley still main^ins that it is bettor to feed pigs on the 
cooked carcasses of disoosod animals than to bury the latter. — 
Madras Mail* 


FRENCH AGRICULTURAL NOTES. 


D uring the season of sugar-making the manufacturers employ 
the services of young chemists, at 200 fr. per month, to 
analyse the best offered for sale, and on which tlm price depends. 
Thetaosott terminated, tho chemists are dismissed, hence, thu 
difiBcttUy of obtaining their services later. It is propped that 
for the future ibe sugar manufacturer employ tho chemist all the 
year round ; that in the slock period ho could superintend experi- 


ments affecting tho growth of Sevoml vatietloK of beet, tho distances 
at which it is best to plant them, tho efficacy of sovorul mantaes, 
Ac. It is also proposed that the fabidcants supply farmers, an<l 
at wholesale prices, not only with seed, hut with appropriate 
manures. The prospect of tho lajet crop i« exceUtut ; the weather 
is propitious for the young plants. 

Head Veterinary Inspector Bouley confirms his assertions, that 
the flesh of animals killed in the knackers’ yards, even those 
diseased, can he given without danger, if well cof)k«<l, to pigs 
during tlwir growth. It must he discontinued, hoW^^'o**, during 
I the fattening stage. 

I Marcs, or the residue of the wine-press, have proved to be as 
[ good as pressed beet- pulp for feeding. Hitherto they have not 
boon utilized. Sheep thrive well ou the diet. It is best to 
employ marcs for the first feed of the day, and to mix with the 
other rations. A little oil-oakc makes an exocUent mixture. 

There exists an erroneous Impression that for eutiUge or trench 
food a special variety of maize is necessary. This is not so. All 
varioticH have alike been tested iu France without any lUfference 
being pcroeptiblo. The niaiii object is to obtain the seed free 
from damage, so that its ^erininative power shall remain sound. 
The next end is to sow iu lines from IG to 20 inches apart. 7'hia 
allows of weeiliiig ; huger spaces induce the growth of thick 
stems, which necessitate the use of the cluitf cutter befoiH? tho stuff 
Iw titunpled into the trench, for onsilage can ho sown from 

May I to .Inly 12 ; Imt iu Prance, Unit sow n between May 15 ainl 
chwo of Juno s\UM*ee(l best; 1 A onts, of to the acre. Tho 
specinl manures consist of uitnite of soda, ■>»u|><Tp]io.Mphate of lime 
cnlorato of potash, diie<l blood, or wool -dust ; bone-dust c:iu 
supersede tlie siiporpluMphatf iu many soils, ami when farm-yard 
manure is employed the feriili/ers cati ho reduced by two- 
tliirds. 

M, de HolHero’s plan of pt•cst•rv^u^ eggs fresh is worth knowing, 
since it is practised by merchants who deal su with twelve millions 
of eggs annually. Tlie eggs, when laid or quite fresh, are gently 
struck against each other, to sec if they he “ sound next llioy 
are placed in a kind of earthon pitcher, having a very narrow 
bottom ; when tho veastd is full, u solution of quarttu’of an ounce 
of quick limn to one quart ot water is poured iu. The lime watm- 
permeates the sliell till it KmeUea the tiist mornbnuic, rciulerlug 
tho hitter imporv ious*. 'The pitchers aic then placed in a cellar, 
from where all ligld is cxvduded, hut a uniform temperature of 4-1 
to 4U tlogrees Fii., uniformly uiiiintained. In the course of a few 
days a pellicle forms on the surface of tlie water in each pitcher — 
carbonate of liuic — and that must never lie brokem till the moment 
for withilrawiug the eggs. This prooeas enables tho eggs to be 
kept fresh for (i to S mouths, and not more than five iu a thouHand 
prove objectionahJe, 

A gardener keeps his frames and hothouses free from slugs, hy 
mixing sulphate oi copper witli w beaten bran. Tlio odour of tho 
latter attracts the enemy to certain death. Keep poultry, how- 
ever, from tho abull. 

The vineyards arc la excellent condition. Unhappily, tho 
phylloxera oonliiiuos onward inarch. Of all the lomeuies pro 
pounded, autumual inundatious, followed hy good spring manur- 
lugs, is the most pLq>ular. All attempts to aucliiuatise the tuber- 
cular annual, Soudan grape, iu France, have now been aban- 
doned. — Fa) tfif n' 

BREEDING SEED GRAIN. 


rilTIE term “ breeding,” as applied to grain, will bo regardnd as 
1 misapplied. But it more clearly represents tho idea in the 
mind of thu writer than any other that could bo ohosou. Stock- 
breeding has for years engaged tho attention of scientific and prac- 
tical men iu this aud Europe, and the results a!*e seen in the im- 
proved broods of horses, cattle, sheep, swine aud poultry tlirongli- 
out the country, While their iiiiluenoe in grading up tho comniou 
stock is seen on almost e vey farm ami ranch. Tho gardeners, nursery- 
men, seedsmen and fiorists have brought alKiut groat improvement 
in vegotables, fruits and flowers, improving old varieties, and devis- 
ing new .and valuable ones, lint no such careful, painstaking, 
scientiflc cffoii; has been directed to tl. ? improvement of the seeds 
of grain which form the staple of tho farmci's’ crops. If improved 
varieties have been introduced they liave largely lien the rtssnlt of 
aceidoutal hybridizing or have been brought from distant localities, 
and binder now conditions have fora time proved auperiov to 
varieties previously ^:ro\vu. There has been no oai*6ful htettliny for 
Improved variotios or improvement In quality, as has been the case 
with the live-stock men, the gardouora, nurserymen, and florist. 
It is, perhaps, incorrect to say thci'c has boon ho effort in this direc- 
tion. Wlmt is inoaiit is that it has not hy any means been general, 
or to any such extent as to make Itself felt in tho agriculture of 
the country. It has in no case paasetl beyond the stage of 
experiment in the bauds of few individuals, yet such expenment 
iuaioate, if indeed they do not demonstrate, that by a careful 
system of “ seed-broedinc ” as great an improvement can be made 
upon the grain crops of the country as wc already see has been 
wrought iu the live-stock interests, the improved quality 
of which is not only a source of greater profit to the 
individual faimior, but adds immensely to the value of our 
lesonroos as a nation. The average yield per aero of wheat aud 
corn In this country for the past ten years has been (omitting frac- 
tions), twelve bushels for wheat and twcnty-flcvcu for corn. It 
by improving tho quality of the seed of tlioso two crops the yield, 

. without improved oulturq, could he increased 50 per cent, it would 
' add to the annual inoomi|tf the farmers of this country on the 
' basis of last yearis yield, at$l per buahd for wheat and SOc. for 
com, no leas a sum than 670.000,000 of dollar. ^uM to over m 
per capita pf ^ur entire population, and yet it is moialiy 
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liH (;«rtain that by piir»Qiug as careful a system of s»oil 
broediug as has been puisued in stook breeding, eucb an ini- 
provcmeatooald l>o wrought out, as it is that a ihorough'brod 
or grade ^ short* horn or Hereford steer is worth more ami 
pays a larger profit than the native scrub. The same principle 
uf breeding in applicable in both oases. Seleotion of the 
best and breeding oi propagating from that, taking care that tlie 
Block ie not allowetl to detoriorato. In live stook the selection la 
not (liftiouU. In ^ain, liow to select the best is a more difficult 
problem, Hut H is being thought out by clever and enthusiastic 
experimenters. The pioneer in this movement, so far os is 
known to the wTiter, is Major jHallett, F. L. S.. of Brighton, Eng- 
land, who commenced his experiments in 1801. and has since con- 
tinued them, an interesting account of which appeared in the July 
number of the Pgvnlar ScUtno) Monthly, He finds that in the 
cereals no two grains or kernels are exactly alike in prodnotive 

ower. That In every head of wheat or other grain there is one 

evnel, which greatly excels all the others in vital power, and 
which will transmit to a greater or less extent its oharacter to 
all the grains produced from it. Of eighty-ioven grains of 
wheat from ^ two heads planted by him under preoiselv the 
same conditions, and in the same plot, ono produood ten 
heads containing 6S8 kernels. No other grain produced any- 
thing near this, and the floast ton heads selected from the plot only 
gave 598 kernels, or niuety kernels loss than the product of this 
one kernel. The next year he planted the grain from the largest 
head of the plant wbion produced ten ears, plaotiug in a luw 
siugly, twelve inches apart. One of the kernels produood a plant 
which produced fifty -two ears. While the plants on either side 
of it in the row produced seventeen and tweuty-nine cars respect- 
ively, and the finest of all the other plants produced forty ears. 
The same system of selection was pursued each year, the results 
being that the length of the ear was doubled, its oonteiits trebled, 
and the tillering or stooUiig-out capacity incroased five times. The 
general principles wrouglit out, or the law of vegetation discovered 
by these experiments, is summarized as follows : 

1. Every fully-developed plant, whether of wdioat, oats or 
barley, presents an ear superior in productive power to any of the 
rest on that plant. *2. Every such plant contains one grain w^hich, 
upon trial, proves more prodnotive than any other. 3. The best 
grain in a given plant is found iu the best car. 4. The superior 
vigor of this grain is transmissible in different degrees to its pro- 
geny. 5. By repeated careful selections the superiority Is ac- 
cuinulntcd. 6. The improvement, which is at first rapid, gra- 
dually, after a long series of years, is diminished iu ainoaut, and 
is eventually so fai* arrested that practically a limit to improve- 
nmnt iu the desired quality is reached. 7. By still contiiniiuc 
to select, the improvement is maiutaiiicd, and practically a fixed 
type is the result. 

The practical value which these experimentH and results have 
for the farmer is in this, that when a superior variety has by a long 
couvio of experiment been do\ eloped, and its character fi.xed, its 
inultiplication for purposes of seening is so rapid that iu a few 
years it can become widely disseminated among the farmers. Th o 
variety of wheat known os the ** wild goose” wheat, it is claimed, 
was all propagated from a single grain taken from the ora^vof a 
wild goose. Tlie origin of an Egyptian wdieat is claimed to bo a 
few kernels found in the wrappings of an JCgyptiau mummy. Tho 
development of improved varieties of coru is now claiming the 
attention of those in charge of oiir agricultural exporiniont stations 
and private investigators. Some important facts have already 
been developed, and important results may be looked for iu the 
improvement of this crop. The farmer can easily pursue a course of 
experiment for the iinprovcmcut of his seed corn. This requires a 
special patch, not necessarily large, to be devoted to this purpose. 
It should be at such distance from any other com that by no 
possibility could the ears lie fertilized by tho pollou from any 
other field. As soon os iu tassel, every barren stalk should be 
out out that the fertilization will only be by fruitful plants. 
Selecting the best ears for seed, the same course could be pursued 
the next year, resulting unquestionably in a seed that won hi bo 
vastly more prolific than the original seed. An interesting experi- 
ment would be to select for planting tho experimental patch ears 
from stalks bearing two perfect ears, and remove not only the 
barren stalks, but the tassels of all on which two ears had not 
set, ensuring that the entire fertilization should be from stalks 
l)eariug two oars. The probable result of a few years of this 
practice would be to so fix the character of the seed that each stalk 
w'ould produce two or more perfect oars. — Farmery Heoiew, 


THISTLE-DOWN FOK TEXTILE PURPOSES. 

A n article on the subject of roeont experiments with thistle- 
down appeared in the Newcastle Daily Ohronidu of the 28th 
June, aud was followed by a letter which will bo of interest to 
our readers. The article was ob follows : — 

Considerable interest has been awakened in the. ttixiilc trade by 
the recent annouucemcut that a new fibre had been di.sci)vcr(Ml iu 
tho shape of thistle-down. Under any circumetauoes, it is uuly 
natural that on aunouncomeut such as this should have caused a 
momentary flutter in manufacturing circles ; but when our noigh- 
tfour, Mr. Fenwick, of Stocktou-ou Tees, la bold enough to pro- 
phesy that thistle-down will cumplotely ** 4 ||svolatiouise the textile 
trade,” the matter immediately becomes one of more than passing 
interest. ThUtle-dowu, we are told, is as soft us silk, and ab 
most equal to It hi strength ; piece-goods can be produced from It 


at half tho cost of wool ; for felting pui poees it is destined to take 
a high position ; whilst it will enter rreely Into oomoetition with 
cotton, and also make tho finest paper.” If all this be true (and 
it is only fair to assume that Mr. Fenwick has reasonable gron nds 
for making such emphatio etatements), it cerUinly seems prob able 
that thistle-down will ere long occupy au important place in our 
manufactures. But he this as it may, the fact remains, t at cer- 
tain manufaotarors have been so much impressed with thefa ** pro^ 
babilities ” of the discovery, that they are giving the matter tnair 
earnest attention at the preseut momeut. The first point which, of 
course, suggests itself, is with re^ivrd to the practicability of using 
the down for textile purposes, unfortunately we cannot have tlie 
advantage of Mr. Fenwick's personal experienoe. He U not a textile 
manufacturer, although he says that, fur some years past, he ha^ 
l>6eu ** giving attention to the raw materials uso^l by our Y orkshirc 
and Lanoashire manufacturers.” It is not necessary, however, to go 
far afield to find some proof that thistlo-down nuy bo suooessfully 
manipulated in a variety of ways. Among the curiosities of tlie 
Dublin Triennial Exhibition of 1349 were to be seoii two pocket 
handkerohiofs which hod been made from thistle-down and pre- 
sented to tho Quocu. The material, it is sold, resembled the 
finest silk. We have also before as a letter from a large textile 
manufacturer in Huddersfield stating tho results of a senes of ex- 
porimonts which ho mado some years ago with tho down gathered 
from tho tops of rushes. It is obvious tiiat although the down of 
rushes may bo a good fibre for experimental purposes, it cannot 
be compared iu toxturo with the down of tliisfclos. Sufiioo it to 
say, however, that rush-down was found “ easy of manipulation, 
and strong and sightly iu staple.” But a serious obstacle present- 
ed itself — tho “ down ” eoulu not be grown in suHioieut quanti- 
ties to rohuinerate the produc iv, Mr. Fenwick btjUcves tiiat no 
such obstaelo as this will stand in the way of the adoption 
of thistle-down. Assuming that the experiments which are 
now being mado by manufaotu re rs turn out to their satisfaction 
Mr. Fenwick suggests that the viist tracts of waste moorland iu 
England, Scotland, aud Wales, should be utilised for the produc- 
tion of thistles. Ho believes it would pay the cultivator very 
handsomoly if he sold his '‘crops ” at a penny per pound. But 
what weight of thistle-down could bo grown per acre ? Mr. 
Fenw'ick puts the quantity down at three cwts., and he calculates 
the cost of cultivation so as to afford a handsome profit thus. 
Supposing that a tract of moorland of 5,000 acres is taken at 5-^. 
per aero ; this will represent a rental of dCl,250 per annum. Then 
ho puts down 2-y. 6^/. per aero as the cost of planting, gathering 
Ac. , which means another £025. To this ho adds £150 as tho 
salary of a general superintendont of operations, thus bringing 
the total expenditure up to £2,025 for the year. If thou a crop of 
three cwts. were obtained every year from each aero of Uud aud 
sold at a penny per pound, the income of tho cultivator would be, 
in round, figures, £7,500, dr au annual profit of £5,470 ! These arc 
Mr, Fenwick’s figures, aud wo give them for what they may be 
worth, without protending to express an opinion as to the basin 
of calculation. It will roaaily ho so»m, however, bow Wj. Fen- 
wick has come to the cone) usii'im that tho hard-pi‘oss(‘d agricul- 
turist, may find a fertilu soured' of profit by growing thistles in- 
stead of wheat ! Tho question is one of widespread intcu’ost and 
Importance. Mr. Fenwick has already brought it prominently 
iiiider the notice of tlic India Olliee, and poinliMl out tiiat tin* 
boundless tracts of wasb* land in our Indian empire would jilI n d 
a BpleiuUd field for the growth of thistles. Tho discovery ol n. n- 
fibres is engaging the close attention of the Revenue aud Agi icul 
turai Department of tho Uovenimout of India just now. is 
intended to make tho extraction of fibres of all kinds a s’pocial 
feature of the International Kxh'ibition to be opened at Calcutta 
next December ; and, in view of thiii' fact, it is not unlikely that 
tUUtlo-down may be practically tested. In the meantime, people 
at home will await with interest the results of the various experi- 
ments which are now being made ; and, should it he found that 
thistle-down possesses all the advantages which Mr. Fenwick 
ulaims for it, there is no doubt tho supply would very soon be- 
come equal to the demand. 

The letter in reply is dated July 4th, 1883 : — 

Sir, — Referring to your loading article of the 23th June on the 
above. It may be well to utter a note of warning,^ not against the 
adaptability of thistle-down for textile and paper-making purposes, 
but as to tho danger of cnltivathia tliistlos on waste lands. 

Thistle-down, ocing the seed of tho plailt, On ripening is 
liberated by the slightest breeze, and thus will travel for miles. 

If 1 am correctly informed, a liomc-aick ftootohman, who had 
settled in Australia, missing the sight of his national emblem, 
sent home for some seed, the result being, that onoo sown, the 
thistles propagated so rapidly as to become au utter nnisanoo, as 
they sproatl over a wide tract of country, it being almost impos- 
sible to eradicate them. 

Fibres adaptable for papor'inaking, and some for textile purposes, 
can be obtained from nearly every plant of the vegetable king* 
doin, the quesliuus to consider being suitability for the purpose 
and cost of production ; to say nothing of the former, 1 am 
afraid tho figures set down at 2^. 6^1. per acre as the oost for plant- 
ing aud gathering would fall very far short of the mark, as well as 
the yield of three cwt. p^r acr*.. 

Three patents were taken uiit m 1354 for the manufacture of 
paper from thistles, one by ijord lioi riedale, a Scotch nobleman ; 
out those were anticipated in 1 800, by one Matthias Koops, a IkRc h- 
mau, who published a book containing specimens of the thistle 
paper, also paper from wootl, straw, hay, bean-stalks, aud sundry 
other plants. 

1 am of opinion that anyone Interfering with thistle will verify 
the truth of the motto “ Nemo me Impuiie lacessit No one 
touohos mo with Impunity.— 1 am, Ac. 

Taoa, RirTLKPGE, 
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There have been several patents for mukiug paper from thistles, 
viz.f that of— 

Matthias Koops ... No. Auaast 2, 1880. 

Ditto ... ... No. 24S1, February 17, 1881. 

Hon. J. Sinclair ... No. 1505, July 8, 1854. 
(Lord Berrledftle) Gustave 

Hermann Lilie ... No. 2303, October 30, 1854. 

Aupste Kdward Levado 

Gilford ... No. 2540, December 2, 1854. 


GRAHAM'S PATENT WOOD PULP PROCESS. 


M U. GRAHAM'S patwt, of which a speoilioation is now 
Issued, does not differ so materially from that of TUghman 
u to present voi^ remarkable features. 

The patent U for Improvements in the method of treatiog oertaiu 
vegetable fibrous substances for the production of fibres for 
spmsing, paper-making, and other purposes, and relates to the 
method of treating such vegetable fibrous substauces os are capable 
of producing fibres suitable for spinning, paper-making, and other 
purposes when treated by any of the known processes in which 
the fibrous substances are boiled or atoepca in a solution of 
sulphurous acid, or a sulphite or bisulphite of soda, potash, 
magnesia, lime, or other suitable base and water, preferably in a 
closed vessel or boiler suitably protected from the action of the 
chemicals used (such a process being desoribed in the specifications 
of English patents No, 2994, dated 9th 

,385, dated 11th February, 1867, taken 

.... - 

so as to 
illv 


375 


Mr. Graham prefers to injoet the sulphurous acid, or the com- 
bmatooua of the same, as above described, into the vessel or boiler 
u 1 ^ cause H to come in contact with the solution 

therein before reaching the fibrous material, for \%Ulch purpose he 
forms a kind of chamber beneath the boiler, and separated there- 
from by a perforated disc or diaphragm of lead or other suitable 
material capable of resisting the action of the solution, so as to 
allow the latter to fill the rniamber. To this chamber a pipe G 
connected tli^rough which the sulphurous acid or a combination of 
the same with a suitable base, as described, is foroed,or injected by 
any suitable apparatus. 

; It will be necessary to coat the interior of the vessel or boiler, 
and the parts with which the sulpurous acid (or its combinations 
described) come In contact, with lead or other suitable metal or 
material capable of resisting the action of the Jiamo. 

Ist Mr, Graham’s claim, therefore, is the treatment of vege- 
table substances capable of producing fibres suitable for spinning, 
paper-making, and other purposes, cither in a closed or open vessel 
or boiler, first \yitb the normal or monosnlphito of potash, soda, 
magnesia, lime, or other suitable base (or a suitable oombiuation of 
any of them) and water, and when the gases oontained in the 
vegetable substanoes have been driven off by heat r*“* 
es^pe from the vessel or boiler, injecting into th^ 
boiler sulphpous acid in the gaseous or liquid state 
or in combination with potash, soda, niagnosia, 
suitable base (or a suitable oombiuation of any of them) and water, 
or a solution of sulphurous acid, ho as to form in the boiler a 
solution containing ail excess of siilnhurous acid above Hint ivnuii-. 
ed to — i.:- 


2ud— The injection of sulphurous acid, eiblior alone 
nation with potaali, soda, magaosla, liino, or other sur 


yuuiiiutuui^ utiuou me normal sulphite) of potash, soda, 
magnesia, lime, or other suitable base aud water. 

Either of these substances or a suitable combination of any of 
thorn, and water, are placed i.. the boiler with the fibrous sub- 
stances to be treated, aud ^e temperature raised to, or above 
boiling point, and after the hydrocarbons, air, aud gases natural 
to the fibrouB substances have been driven out by the heat and 
allowed to escape through the valve provided in the boiler foi* this 
purpose, lie pumps or injects into the vessel or boiler sulphnrou 
acid either in its gaseous or liquid state,, or in oombiuatiou wit 
potash, soda, niagnosia, lime, or other suitable base (or a suitabl 
combination of any of them) aud water, in the form of a solutioi 
containing un excess of acid ; or a solution of sulphurous acid ma; 
be injected iu sufficient quantity to produce a solution contain 
ing an excess of sulphurous acid above that required to form, ii 
combination with the base, a mouo-sulpliito or normal sulphite. 
The valve is then closed and the contents of the boiler agaii 
raised to or above the boiling point of the solution, the valve ii 
the boiler being kept closed during the whole time that it if 
necessary to ooutluue the operation. 

The operation of injecting HiilphurouH acid or its eoinhiuatioiw 
with potash, soda, magnesia, Unm, or other suitable base 
and water, as above describod, may be repeated from time to 
time during the boiling so as to fijUy maintain, and if necessary 
incrcaao the strength and clljcieuey of the chemical solutiot 
emplhyed, 

According to this mode of treatment a saving of the cbcmica 
employed is effected, little or no sulphurous acid gas being lost 
during the time the gaseous hydrocarbons and other gaseous or 
volatile matters arc being driven out of the fibrous materials. Aud 
further, by first treating the fibrous substances with a mono- 
sulphite, the fibres will become impregnated with the same, and 
tlicroby protected from any detrimental action that might other- 
wise occur during their first boiling for the purpose of driving out 
the air, volatile hydrocarbons, and other gaseous or volatile matter 
by heat. 

Instead of boiling the fibrous Bubstaneea in the mouo-sulpluto 
they may bo soaked in a cold solution of the same, and then steam- 
ed, and the air, free hydrocarbons, and other gaseous or volatile 
matters, allowed to escape througli the valve with which the 
boiler is provided, previous to their treatment with the acid 
solution. 

In the case where he employs an open vessel or boiler the 
operation will be naturally carried on at the temperature of the 
boiling point of the solution employed, but the jiroecss, aud also 
the mode of keeping the acid solution at a fairly uniform strength, 
or, if necessary, increasing the strengtli thereof, will bo substan- 
tially the same as that above described when using a closed vessel 
or boiler, in which latter case the operation may bo carried on 
cither at or above the boiling point of tho solution. When using 
RU open boiler it is evident that the excess of sulphurous aciu 
supplied during the boiling will bo constantly given on in a gase- 
ous state from the surface of the liquid, aud must consequently be 
replaced by further injections, whilo tho acid given bff can bo led 
away^nd condensed, so as to enable it to bo again used If desired. 

In oases where the vegetable substauces are boiled with water 
in conjunction with potash, soda, maguesia, lime, or other suitable 
base in the form of on oxide, the injection of sulphurous acid or 
its combinations with potash, soda, magnesia, lime, or other suit 
able base aud water, during the boUinu, but after the air aud 
volatile hydrocarbons have been allowed to escape, will alio be 
benifioiali 


vvrtuuu aiso a non 

injoebiou being effected after the gases contaiuod iu the vegetable 
substances liavo boon dvivou off by heat, and allowed to esoiipe from 
tho vessel orboUnr, and subsoqucutly boiling ot hvAting the same, 
all substantial herein doscrilied,— JonrauL. 


THE BUEAD-FRIUT TREE (ASTOOARPUS 
INCISA, LINN.). 

W HILK tliero seomH i. .ort of maina ahtoail at present for rak ioR 
up, aud discussing all sorts of plants producing valuable 
or imaginary products, reminding us of tho old herbalists, there 
are several UHcful piautM which seem to bo neglected, and, as far 
as Ceylon is concorued, wo may instance tho bread-fruit tree, in. 
troducod to tho island eoi’ly iu this century, and of which wo haw 
only one variety, aud that a very luferior ouo, bearing only onco 
or twice a year. No attempt has yet been mado by Govornnient 
or private individuals to introduce bettor varioties, several of 
which are known to exist iu the South Soa Islands, unless it be 
tho ffou. h\ M. Mackwood, .whose attempt to introduce good 
varieties failed in couse((uonco of the plants naviug died on their 
way to Ceylon, from want of a proper mo<lo of seudiug them, no 
<ioubt. The failure of the unfortunate Captain Bligh’s first attempt 
to introduce the breftrl.ft-nii" 4.1- - 


o afiunu-uun/ irccs, ami a vast nun 
choice and curious plants. The breadfruit of Datupicr, Anson, 
Cook, Allis and others, which is a native of the Moluccas aud tlir 
Houth Soa Islands, is likely to have buou introduced to Ceylon by 
the Portuguese or Dutch before 1793, and is known to the natives 
as tho m/'a( foreign ) rfr/. A cioso ally of tho real broad-fruit, the 
(IrL AHmu'jmR Thw., and ouo witli a small fruit the 

ArtOdiriniH Liikoorha, Hox., are ratives of Ceylon, whilst the 
jak-troe, Artorat'jfm uhtpqrifoUay Linn., is a doubtful native. 

When tho Rev. \V. JCIIIh, tho accomplished author of Poluiminn 
HeHcarchen, visited Coylon in 185*1 or 1855 he mentioned tho fact 
that we had only ouo variety of the foreign broud-fruit tree in t)io 
island, and that a very inferior 0110 ; this fact was mentioned bw 
Mr. W. Ferguson in his foot note to Cameron’s Gardmi 
in Fergusou's OetfUm Directory for 1,863, p. *218, at 
lovoral times boon aliudcd to in thc-«o pages since, aud the 
they sectti to have in the South Suos many varieties of the bread 
ruit with largo and nniall fruits, and of sovoral r/ualitios, some of 
hem in fruit at all scasonH, ju.st as wc have varieties of tlio. 
nangoes in Coylon, imvertholesd, here wo arc in 188JI without any 
egular attempt except tho one referred to, to introduce better 
'arioties of tho broad-fruit into Coylon, Tho late Mr. Dyke, 
loveromeul Agent of the Northern Provinoo, for many years Kept 
^ottiug supplies of plants from the Western Province to be distri- 
buted in Jaffna of this valuable vegetable. Our Ceylon variety 
boars no seeds, but in the South Seas aud West Imlios, they seem 
to have aoed-bearing ones called Nm^fera or bread-nut tree, and 
seedless ones, Apyj*ena or bread-fniit tree. 

In addition to the extracts we give from BeiinctL’s OaGieringx of 
a Natnraliat^ who gives a list of no loss than 24 varieties of the 

mother 

Infallible, tastoloss, harmless, cathartic ; for fevoriahnesH, rost- 
lossneis, worms, oonstipbion. As. 10, at druggists. B. 8. Mudou 
A Co., Bombay^ Geu. Agents. 
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hrea<l-fruit, 4iid Horne'R Fm, we would refer our readers for 
further infotraalion to Ellire Polymslan vol. 1, pp. 

^19-43. Wifliame’fl Ffnterprize m the South Sea pp, 421-23, 

for moat i0t4^:^tiU|r facte on the different kluda and Usee of the 
bread-fruit tree. Wo extract as follows : — 

Kext to the above^meirtioned food-plants, comes the bread-fruit 
{A rtocetrpuA ineim)t which is a most useful as well as a highly 
ornamental tree. It Homotiinea attains a height of 50 feet, but the 
average is from 30 to 40 feet, la general its trunk will measure 
about 15 feet to the iirst hrauohes, with a girth of 3 to 4 feet. It 
!« u horizontal branching tree, with a cone-shaped head. The 
loaves of the young trees are sometimes 2 feet in length, and from 
12 to 15 inches in width. Those of the older trees are little more 
than half that sUte, They are covered with rough hairs, whioii 
makes them disagreeable to the touch. Some of the varieties have 
leaves doeplv Ibmd, and those of some others are almost entire. 
The fruit of some of those varieties weigh as much as 2 lbs. ; that 
of others does not exceed 1 or 2 lbs., and 4 or 5 pounds may be 
reckoned the average weight throughout the group. They are in 
general cono-ahapech flattened at the base, or spheroid. The quali- 
ty of some of them is excellent, dry and mealy like a potato ; tliat 
of others is watery and insipid. They arc either baked or boiled, 
and eaten alone, or with pork or flsh. Sometimes they are made 
into puddbigs, or buried underground, and made Into a Mandrai 
native bread. At all periods of the year there are some of 
the varieties in fruit, but the fruit is most abundant from the mid- 
dle of February to the middle of April. In some of tho native 
towns the trees are abundant, and groups of 29 or more, may fre- 
quently be seen scattered over land which had been cultivated. 
Large numbers of trees were destroyed in tho wars that constant- 
ly occurred between different tribes, — the first acts of an invading 
force being to destroy food -plants and fruit-hewing ti oen of the 
tribe invaded. 

One or more of the varieties of the bread-fruit bear seeds, but the 
most of tbom are barren. It is doubtful wlictlicr those seed- bear- 
ing trees are varieties of the ArtocfDpun ineisaf or if they do not 
form another speoies of the same genua. The wood of the bread- 
fruit is used for some purposes by tlie Fijians, but it is not so good 
os that of Jack” (Ar^aco»7M<.v IntcfjryoUa) or the artoravpuH 
hrimuta. It is soft, light brown, with parallel veins of a tedilish 
colour. When .wounded, the trees yield a large qnimtity of white 
sticky juice, which is used for caulking tho seams of canoes. The 
tree U propagated by suckers attached to a portion of the root 
from which the sucker has sprung. The young trees grow rapidly, 
and in tho third or fourth year, af ter planting, they reach a 
height of about 16 feet, and begin to bear fruit. They have a 
picturesque appearance peculiar to themselves, of whicii a minute 
description would convey a very indifferent idea, 

Tho bread-fruit tree (A is one of the valuable 
indigenous productions of the Island of 'Fahlti ; and as 
it bears at various periods in different parts of the island, the 
fruit can bo procured during the whole year. There is 
also a variety with seeds, called by a distinct name which I 
have seen at Erromaiiga (Mew Hebrides group), and it is 
also found at tko Navigators’ and Marquesas Islands. The 
A rtovarpu^ delights in rich, moist, and sheltered situations, and 
is not found on elevated lauds. The gouoral name for the bread- 
fruit tree is jlfawur, there arc twenty-four varieties.* A white 
viscid juice is collected by incisions from tho trunk, which is an 
excellent substitute for pitch. This tree attains tho lioight of 
from 50 to 60, and a circumference of 6 feet. The timber is excel- 
lent and durable, and is used by the natives for building their 
vessels, as well as for other purposes ; its colour is reddish-brown 
becoming darker with age ; the sap-wood is light yellow. Home 
of tho native cloth (named /Muu and Aaniie) is manufactured 
from the bark of tliis tree, after undergoing tho same preparation 
as the bark of the Autc, or Paper Mulbony {Isroumnwt'm 
j^apynfet'a) : this latter plant is a shrub, from tlic inner bark of 
which the Polynesian Islanders manufacture thoir primitive cloth : 
the Japanese are said to use it in the fabrication of paper. 

* 1, — This is IX mountain bread-fruit : the fruit is long, 

of a largo size, and very rough or tuberculatod. 

2. narc, — The fruit is round, with a bright epidermis. 

3. Mairc. — One of tho best kinds : it is a largo and round fruit, 
with rather a smooth skin, and tho leaves are more divided than 
in any of the other vai'ieties. 


4, 

Pauli a. 

6. Busro, 

0. 

Itaunhae, 

7. 

Amwii.— 

-A long fruit with smoth skin. 



8. 

PeM. 

9, Peiahuri. 

10. 

Ihturu. 

11. 

PHpiia, 

12. Iqfai. 

13. 

Faara. 

14. 

Ofdha, 

15. Ofatiu.. 

16. 

Peru, 

17. 

Ooiri. 

18. Otea , — 




The fruits of these last-named eleven varietic.s arc of large size. 
19. Pafara, 20. Afatv. — Both these bear small and 

round fruit. 

21. Tao» 22, Pofai, 23. AuHauu. 

24. muohi (tho common bread-fruit).— Obacroer, 

FIBttE PLANTS OF INDIA. 

(By J. W. Minchin of Ootacamund, Madras Presidency.) 

T he cultivatiou and treatment uf fibre plants in India has 
occupied the attention of tho Society of Arts on several 
occasions. The great Iwatanist, pr. ^prbes Royle, first suggested 
the impoiionoe of the nbre-pri^poihg plants of India in 1B54 ; 
and l>r. Pofbea Watson, in au exhaustive juiper before the Society, 
in 1860, enumerated the most important varieties ; liaving, 
with tli« ossistapos of tho Indian Clovemmsnt, collected specimens, 


and prepared plates represaotiag tb‘3iu, 'frhlok were published 
ill the Journal of the ^iefcy (vol. viii, jp. 448), Mr* ‘Iieonard 
Wray read a paper on Indian fibres in 1869, sb 4 It was Ogalfi 
the subject of an article by Mr, P, L. Slmmonds, in 1878. 

Notwithstanding these frequent discussions and the tborOngh, 
knowledge tliat has beon obtained of the valal of the different 
principal Indian fibres, and of their oultivatlon and production, 
there has been no groat commercial movement in the export 
of these fibres, and this Is due to the difficulty that has been 
oncouiitcrecl in tho treatment ; the cost of preparing the fibre for 
market by the native method of hand-aoraping being prohibitive, 
and no machines or process for the economioM preparation on a 
large scale having, until lately, been inti'oduoed, 

For tho valuable fibres strength and brightneu of colour are 
essential. The ordinary process of retting or fermentation in 
st^nant water cannot be followed. 

The coroAorss, or jute fibre, is used prinoi^By for oaorse bags, 
and such purposes where the strength and colour of the fibre is 
not important. It can be produ<^ at a very cheap cost $ the 
cultivation of an acre of juta is -estimated nt Us. 10 for the 
labour, and about half-a-ton of fibre is^ the usual crop ; 
while by tho retting process, one man can prepare for 
market about two cwt. of fibre in the day. The oultivatiau of jute 
has been taken up largely by tho natives in India. Tho export 
stated by Dr. Forbes Watson in his tables, in 1860, at 88,0(MXOOO 
lbs., had amounted in 1874 to d00,000,0()0, or seven-fold in the 
fourteen years. For the more valuable fibres this rotting process 
is not available : a man can prepare ouly 5 lbs. to 12 lbs. of rhea or 
Manilla hemp fibre in a day by hambscraptug, while the waste is 
enormous. 

llie necessity for some mechanical treatment has hoeu long 
recognised. In 1872, tho flovernraent of India offered a reward of 
£5,()00 for any machine that could separate rhea fibre in a> green 
state, at a cost not exceeding £15 per texn, The conditions were 
not fulfilled, but a reward or£l,5(^ was given to Messrs. Greig, for 
relatively good results. The reward has since been withdrawn. 
The cultivation of rhea has now been successfully introduced into 
tho South of France, Algeria, and the Southern States of America ; 
and the attention of soieutiHo men to some ohetuioal or mechanical 
treatment has beon continued. 

There are now two machines and two processes that claim to 
treat groon fibre successfully. This being nocomplislied, the golden 
Impcsof Dr. Forlies Royle and of Dr, Forbes Watson, as to the 
future of Indian fibre, may be realised. 

As the soil and climate of the hill d^tricte of Sonthern India and 
Ceylon, with which I have l>een couueotod for the past twenty-fivp 
years, seem to mo to be specially adapted to tho cultivation of 
fibre plants, and as the introduction of any new industry is at tho 
lireseut time urgently wanted by the European planters settled in 
those portions of our Eastern Empire, 1 have ventured to bring tho 
subject forward again, for tho purpose of urging ^the adaptability of 
this cultivation to the circumstances of tho lull planters; and the 
fact that lately invented chemical and mechanical processes have 
supplied the economical and commercial prospects of success 
which have so long been desired. 

The following fibre plants are suitable for cultivation in tho hill 
districts of Houtheru India JfUiea (Urtica iUiUh) Neilgherry 
nettle {LMicn haterophylla) — these are dicotyledons, or exogenous 
plants, the fibres residing in their bark or bast — idantain {Musa 
paradittiaca), wild plantain ; Manilla hemp {Mufa teMiliaA aloe 
{Afjave Ainerija?ia)f pine apple (Broniolia aiiauaa), wild pine-apple 
{ Hroimlia sylvegtrU)^ moogvky or bow-string hemp {iiawooiera zey- 
lanica)^ mudar (or Calatropis giyautea) — which are monocotyledons 
I or eudogonouB plants, the fibre* lieing embedded in the pulp of 
their roots, stems, and leaves. These, and other kindred plants 
are indigenous to India, and can cultivated without difficulty. 

Rhea ( Urtica ntiliv), Ifochmeria nivea remia— China grass — is a 
perennial plant In China, fields of rhea arc said to last, witli 
care and manure, for 80 to 100 years. It grows in Bikkini and 
Nopaul at an altitude of 3,000 feet. It has been cultivated suc- 
cessfully on many coffee estates in India and Ceylon ; but it re- 
quires rich unexhausted soil. It grows with the greatest vigour 
in damp warm climates. In the islands of tlio Indian Aroliip^ago 
it is cultivated under shade. It requires a light but ferine soil, 
but it must be well drained. It is propagated from the separated 
roots, from layers, slips, or cuttings ; in this way five cuttings of 
grown stems can be expected in the voar after plautiug ; from seed 
no crop can be expected before the third year. 

M. Favier dcsortbos tho plant as giving out several sterns^ of 
which the number Increases in proportion to tlie development of 
the root, which forms a kind of tuft^ or bush. The stems are 
woody, and have the appoaraiico of thick strong rods^ the highest 
varying from 5 to 12 feet. The roots, slips, or layers eboidd be 
plan ted 18 inches apart, and after the first crop the alternate 
rows should be transplanted into new fields^ leaving the reminder, 
about 3,500 plants per acre, to spread and cover the ground. The 
yiold in Java is said to be 44 stems per year from each stool^ taken 
m four cuttiugs. Each stem in its green state weighs about 1 lb* ; 
100 Ibr. weight of groon stems yielos 5 lbs. of a raw fibre or. fila- 
ment, which by Kfuspratt’s analysis, as quoted M. Favier, 
contains 66 per cent of pure cellulose. In the official reports to 
the India Omoo, with native hand treatment, the erop is to be 
1,000 lbs. of raw fibre per acre, taken In four cuttings* M,. Favier 
states that, in Algeria 1,400 lbs. of fibrous thongs was tbe crop 
per acre, as calculated by Mr. Hardy, ex- Director of theB^anioal 
Gardens there, while lu the South of France as mneh as 1,600 lbs. 
of filament have been obtained to the aero. 

Mr. P, L. Simmonds, in his article in 1873 of, vol. xxi, 
p. 762), stated that the crop gathered in Jamaica amounted to 
300 il>s, per acre at each cutting, and that there had been five 
cuttings in the year, making tbe yield three-fourths of a ton per 
acre per year, While Mr. Bainbridgc, in the discussion on Mr. 
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L. W«gr’jiiMi|>tr, fn 1869. itated that the mult of hie own 
, peiietioe In Aiaam WM 7o0 ibe. green nettles, which gave 45 Ibi* 
weight of fibre In eaoh of three outtinga, making only 135 lbs. per 
acre ^ year (yowmof, voh xix.^ p. 4&), The yield appears to 
de^m on olimate, and treatment. The properties of tiie 
rhea fibre place It in the first position among vegetable fibres ; it is 
second to none in strength, while the fiaeuess or attenuation of tbs 
fibre places It before flax, and It is equalled only by the pine-apple 
fibre. It can be used for any textile purpose, Iiaviug been mixed 
with oottou, wool, and silk, to advantage ; it is in special demand 
for sailoloth, table napery, curtains and tapestry ; but fi'om the 
very limited supply as yet available, the applications of this 
beautifnl fibre are yet in their infancy 

Nefigherry nettle {UHka httn'onhi/Wi) Is an annual, and 
can DC readily grown from seed, giving its crop in about 
seven months. It gives a strong white glossy fibre, and 
a sample, hand^cleabed, was valued at £125 per ton. "i'iie cultiva- 
tion has not been tried on a oommercial scale : the difllculty will 
be In the cultivation and ooUeotion of the crop, as the leaves and 
sterns are armed with a most noisonoos sting. It has occupied the 
attention of plantem on the hills for many years post, but no means 
of treatment was known. 

Plantain ( Musa paradistaca) is generally cultivated for its fruit; 
it should be planted about six feet apart, and each stem will give 
about 4 lbs. of raw fibre, and 50 lbs. of fruit per year. The fibre 
is fine, white, and silky : long, light, and strong. The 
quality depends on the mode of cultivation and treatment ; but It 
is not so valuable as Manilla hemp. The Government of India 
have constantly urged the value of this material for paper-makljig ; 
but no use has ever been made of the millions of trees grown in 
India for their fruit. The stems are cut down, and loft after the 
fruit is moved. 

Manilla hemp {Musa sylve^iru) has boon successfully grown in 
Wynaad and other hill districts, since 1864 ; but lilthoi to to no 
commercial value, from inability to treat tlio fibre. It is grown 
extensively in Manilla, where 250,000 ucroi are planted wltli this 
staple ; it has hitherto been treated only by hand, the natives 
preparing about 12 lbs. weight of fibre per day, and receiving otie- 
half its value for the work, the waste being so great that only 
about 1 lb. of fibre is obtained from each tree. Yet notwithstand- 
ing this, the exports have amounted to 35,000 tons annually. 
Manilla hemp is imported into ICurope and America for rope-making 
only, and is wortli £20 to £fi0 ner ton, according to quality ; the 
ci*op may be taken at from ’ » owt. to 2 tons per acre, according 
to successful treatment. • 

Aloe {Agmt Americans) will thrive on any sterile waste land, 
and is now common throughout India. The cultivation is being 
extensively carried oii in Mexico, wliere 5,000 plants may be found 
in on acre. It comes to full growth in three years, and can easily 
bo propagated from suckers. The fibre is principally used fur 
mixture with Manilla hemp in tUo manufacture of cordage, and 
is worth about £10 per ton less than Manilla hemp. 

Pine-apple {Bromeiia, auaim>t> and Jivinuflia ughu^tefris) produoe 
a very valuable fibre, 'riie former is cultivated tor its fruit in all 
cotleo estates, and the latter is found in large quantities in all the 
jungle swamps in the hill districts. The fibre is valued at £45 to 
£55 per ton. 

Bow-string hemp {Saiiswi<>fu xeylanim) can be propagated on 
almost any soil, irom the slips which issue in great abuudaime 
from the roots ; it is poreuuiul ; the wild leaves are from 12 to 
16 inches long, but under cultivation attain 3 to 4 feet. Dr. Uox- 
burgh estimated that un acre of laud would produce three-fourths 
of a ton of clean fibre. 

Mudar tom. zcrcum {Cahitropis (jujaiilca) is common 
on all waste places in ^ India, Mr. G, W. StretU i, 
of the Indian Forest Dljpartnicnt, in his pamphlet, “ A 
Now Source of Revenue for India,'’ published in 1873, uigos the 
value of this product outlie attention of tlio Imliau Govorauieiit. 
It comes to maturity in u year, is nerenuial, aud requires no <*are. 
Mr. Strettel GHtimates the cost of hringiiig an acre into cultivation, 
planting four foot apart, at £2 Qs. 8d,, after which the only roour' 
ling expense would be for harvesting mid treatment. Ho estimates 
that it will yield a crop of from live to aoveu hundredweight per 
acre yearly, and tho filire is prououuccd equal to good ilax, and 
therefore worth £40 to 50 per ton. 

The treatment of green fibre luui now been successfully accom- 
plished by the following machines aud processes : — 

The machine of Messrs. Death and EUwockI, of which over one 
thousand are now in use, for extracting fibre from all kinds of 
aloe, plaataiui aud piuo-applu, Itc., lu Mauritius, Canary Islands, 
Africa, &c. It is almost the only machine in use for extracting 
Henquin fibre or Sisal hemp, and Ixth^ or wild pine-apple fibre, in 
Coutrtd Amorioa, of which 17,000,000 lbs. weight are now cxportml 
annually. It is being tried in Manilla for the treatment of Manilla 
hemp. The jet of water which acts as an elastic cusluon on which 
the fibre Is beaton, to clear it of boon aud useless particles, acting 
also most satisfactorily in removing tho gummy matter which 
causes the priuoipal difficulty lu the treatment. 

9, An lugenious invention of M. Hotpiet, a Frenchman, for 
oru^ing and soutohiug vegetable fibres at one operation, which 
has baen patented by Mr. W. M. Adams in this country and cbe- 
whero. It ti^ts all kiuda of dry fibres most thoroughly, and 
haa also saooossf uUy treated green rhea fibre from K.ew Gardens, 
M. Pavier, a Fronohraan, has suggested a process of treat- 
ment for rhea fibre, by Btcamiug tho green atoms in the field. 
This enables the easy deoortieanou of the bast by cheap hand 
labour, at a vsiw small expense, aud saves the cost of carriage of 
the woody portion of the stems, those being used for tho fuel of 
the boiler that creates the steam. The stem ashes can be at oiit^o 
r^umed to the fiehi as manure, together with the leaves and 
wa«te« SO that only tbo fibre itself ia removud from tho soil; by 


this process it is calcnlatod that the fibre thongs can bo obtained 
at a cost of 30(j. per ton. 

4. The prooess which Is known as Kkman’s patent, for ‘the 
manufacture of cellulose or ultimate fibre from raw fibres, by 
treatment with tho bisulphite of magnewa, This process consists 
in boiling tho fibrous aubstanoo under a pressure of 90 lbs. of 
steam, iu water containing sulphurous acid, in combination with 
suifioieut magnesia to prevent the oxidation of tho organic matter. 
This chemical treatment produces an ultitnate fibre fjx>m the rhen 
plaint, wdiich is wortli £lo8 per ton, or three tinms the value of tho 
best cotton. 

Seoiog that it takes 100 tt>*. of green rhea stems to 
make 5 lbs. of raw fibre or filament, worth at the rate of £45 per 
ton in the Eaglish market, M. Favier’s steaming prooess, winch 
saves the carriage of the woody portion farther tJian tlie field m 
which it is grown, is an economical consideration of the highest 
importance. 

This raw fibre or filamout, after tvoatmout in M. Ekman^ boilers, 
is reduced from 5 ibs., worth at the rate of £46 per ton, lbs. 
of ultimate fibre, worth £168 per torn When this process ia under- 
taken by the grower in India, as soon as possihlo after cutting and 
decortication in the field, the fibre is saved from tho damage that 
is constantly going on from fci mentation, as long os the tannic gum 
is attached to it ; it being impossible thoroughly to dry tho fibre 
while this gum I'cniains, There is no trouble iu at once drying and 
pocking the ultimate filire, Thu cost of carriage to the manufactur- 
ing market is reduced to a minimum, aud the pure fibre is in no 
way damaged by pressure in packing under screw or hydi*auIio 
press. At the same time the cultivator obtiiins tho full manuiao' 
tiiring value, wdiich is otherwise intercepted by tlie mill men* Nvhu 
scutch, comb, and prepare tho fibre for textile uses. 

Jt seoma tliat for dicotyledons, or exogenous plants, such as rhea 
and NTeiMierry nettle, M, Favior’s steaming process, in conjunction 
with M. Ekmau’s bi -sulphate of magnesia process, have attained 
the desired object, economical and tliorough treatment. 

For tho monocotyledons, or emhigonous plants, sucli 
os plantain, Manilla hemp, aloe, pine-apple, Ac., the 
machines of Messrs. Death and Ellwood, or M. Ko<|uct, 
are required. For the coarser fibre obtained from these plants, 
no further treatment is necessary ; these coarser fibres are used 
for rope- making. The finer fibres, such as those obtained from 
tho BrottieliaSy and the selcctud finer iwrtions from other kinds, 
maybe advantageously treated In M. Ekman’s boilers ; while 
from the waste and inferior stufi's a paper pulp may be obtained 
which will bu an important item in the receipts of tho estate. In 
tlie cultivation of the fibre platits 1 have enumorated, the plant- 
ers hi the hill districts of South India will have varieties suited 
to every oxigyucy of their soil and climate. For their exhausted 
fields, which arc no longci suited for tho cultivation of coffee, 
cinchona, or ti-a, there aloe, mudar or moorga available, which 
will nourish on t)iu poorest and most exposed hill' sides. For 
tlicir low -iy lug rich valleys, at elevations too low for coifoe ov 
cinchona, such as the lower slopes of the Ghats, the cultivation of 
rhea fi hr* • can bo carried on ; on tho level laud, vvliero ploughing 
i» pohsililc, the NciJghorry nuttio can be sown to advantage, 'rim 
uudra iuod swamps can be planted with tho Bf-oundia 
and the borders of the streatuH and stoop forest hills can bo culti- 
vated with plantain and Manilla hemp. 

Tim store houses aud water-power rmucrally found on tho codec 
estates that have been erecto<l for tho preparation of tho coftuc 
crops, ami which arc unused for uiuo months iu the year, will 
supply the motive-power for the scutching machinery, and drying 
accommodation for the filnc. lb is probable that the cost of 
Ekmau’s boiling and chemical process may bo too cousldorablu 
for each individual planter ; but some convenient central factory 
(jsUblished iu each liisbriet, or on tho coast, may enable tho 
planters to obtain the benefit of this procesH, on the same pritmi- 
ple as is now ia use for the ultiuiub' preparation of their ouflee. 
It therefore accuis that good hope is alTordod that tho cultivation 
uf fibre plants may relieve tlie ludiaii and Ceylon coffee planters 
uf mueli of tho troubles that have befallen them, from the por- 
sisU'ub attacks of the Jlinuukia bastatrUv^ Or leaf disease. 
of t lit HotitUj of Arts, 


POULTKY-BUEEDfNG -NATURAL AND 
ARTIFICIAL MEANS. 


rpUE Asiatics, and also some other varieties, are somotimos 
X troublesome in llieii* di8^>oaition to sit. Wimn they arc so per- 
sisteiit iu the matter, and it is desired to have theun laying again, 
cither of these two methods will ))c found ofiioacious ,* }*nt tho hon 
ill a box witii a i.atli bottom— the laths not over an inch wide ami 
two iiiciies apart ; tho box a foot or more abov-e the floor. Having 
no way of keeping her feet and hruast warm, the feverish desire to 
sit is soon cooled off, and usually in three (lays slm is ready again 
to be turned into the yard. Another remedy U to put tho hen in 
a small pen, with no perches, and place with her a vigorous young 
cook, kept by himself for tliis purpose. Two or tlireo days will 
usually effect the desired result. 

Where the hens arc to do the hatching, they need to be removed 
to the sitting-room. This should bo done at night. Have the 
nest rcatly, with half a dozen nest oggs, and fixed with a cover. 
After dark, take tho hen in a basket to the room, and gently place 
her On tho nest, covering or shutting her in. Ifo uot open tho BOsk 
again until tlio next evening, then lot her out, aud give her food and 
water ; after fifteen or tw*enty minutes, if she does not go on the 
nest herself, catch her and put Imr on, again shutting her In, This 
may need bo repeated throe or four days, but usually, unloes tho hou 
la nervous and wild, she will take to lier nust of her own aoooiM oftov 
tho OOOOUd diiF« Whoa she dvet^i then give hoi: hoi: oggs. 
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, The French use turkeya for hatohlog, and iu acme places on 
quite a large soale. In some aeotiooa there are men who follow it 
as a iJiiaineea-^hatohlsg ont chickens for the neighbouring farmers 
at ro apiece, or buying the eggs and soiling the chickens as 

soon as old enough. One person in the vicinity of Lyons is said 
to have sixty turkeys sitting iu the hatching season. tSomo years 
alnoe I tried this method myself. It is not necessary that the tut*' 
keys should bo broody ; when wanted, they were caught, given a 
wineglassful of spirit-n, and placed on the nest with somo dummy 
eggs under tlnuu. When they como out of their ** drunk” they 
either imagine tiiat they have legitimately begun their new busi- 
lioss, or were so ashamed of their spree, rather than show thom- 
Helves to their mates tliey prefer to reuiaiu in seclusion. These 
turkeys are kept sitting from two to three months j us faatu’i the 
chicks hatch, they are taken from the nests and fresh eggs placed 
under the turkeys for another clutch. Twenty eggs is the usual 
clutch given an ordinary sized turkey. 

This same system of re-setting may be profitably pursued with 
bens. Where sitters are scarce, a good, quiet hen may be made to 
bring out two, and frequently three clutches. Caro, however, must 
bo liad to keep hens and nests scrupulously clean, and have thorn 
come olT regularly once a day for feed and water. In one case, 
which was an experiment, I kept a hen setting for thirteen consecu- 
tive weeks, bringing off four clutches of chickens, and I did not 
find that she was any the worse for her long period of incubation. 

Another saving of time and expense, for which wc arc indebted to 
the French, is the use of cajions to take care of the chicks after 
liatchiug. The cafions are placed iu a room or pen, without any 
perches, a week or two before they are needed. This accustoms 
tliem to squat on the floor or ground instead of roosting. At night 
one of thorn is removed to a small coop, and as soon as he gets quiet 
a few chickens aiv placed under him. The next day othors are 
given to him, -and they frequently have the care of twenty-five to 
thirty chickens, which they hover and tend aa carefully as their 
natural mother. 

It is hardly necessary for me to refer to the practice of doubling 
up broods, and I will merely state that among those who raise 
poultry for market it is customary to sit several hous at the same 
time and give the whole hatch to on© hen, re setting the others. I 
have seen this done on the Metropolitan Hotel farm to a greater 
extent than 1 know of elsewhere. An old Scotchman and his wife 
had charge of the poultry there, giving their whole time to it. I 
have seen broods of sixty to eighty chickoua with one hon iu May 
and the warm months. Seventeen acres were here inclosed and de- 
voted to poultry. The yearly product was about three thousand 
chickens, three hundred to five hundred turkeys, and nearly the 
latter number of ducks. The laying and brooding stock, as well as 
the growing chicks, wore fed largely upon the scraps from the 
hotel-table, which were barreled and sent up twice each week. 

Thus far we have treated this subject purely in its natural light, 
or rather as w'o nursuo it unassisted by any mechanical applianoos. 

In treating ft as followed by artificial meaus or methods, it is 
perhaps host to digress a few momeuts from tlie su\)ject proper 
and consider briolly what tlic artificial methods arc ; for, strictly 
speaking, there aro two methods of hatohiug urtitioinlly : One, in 
which the eggs arc subjected to heat all around, above and bolovv, 
t. r., enveloped ; hud ihe other, to only a top or contact heat — the 
same as given by the hou. Wo might term tho two systems in 
conti’a — distinction the first, an enveloping heat; the second, a top 
heat. This heat may be commumcated by hot water, steam, or 
a current of hot air passing over or through the egg-clminber, or 
by imbedding iu a manure pile ; all seem to bo efficacious —though 
in unequal degrees —provided the temperature is kept up. Hut it 
is here where the method of “ tuvrlofniuf' heat fails ; my own ex- 
periments with this inetliod— and which aro corroborated by thoaej 
of English experimenters— is, that the only temperature which >viU 
give good results is 104 degrees Falironhoit, and tiiis heat mmt be 
maintained steadily throughout the three weeks of incubation. 

The difficulty of keeping such a uniform temperature in a climate 
like ours is manifest ; except with the almost constant watchful- 
ness of an attendant, it would bo next to imx> 08 sible. 

With the other method— top heat^hy radiation — a daily variation 
of from two to three degrees is not injurious, provided the eggs are 
turned regularly, and properly liaiulled. In fact, an occasional 
variation of oven five degrees is not necessarily hurtful, though in 
the early stages of incubation it had best be avoided. I advise a 
daily variation of not over throe degrees, except of coiirRo the lower- 
ing of the temperature while the eggs are being aired and turned. 

This top, or contact, lieat is the iioarst imitation to the natural 
procesa. Take, for instance, ihe hen or fowl making her nostoii 
the ground, the toy) of tho eggs, when in contact wiUi her breast, 
are kept at the required heat ; while tlie bottoms of the eggs rest- I 
ing on the ground must be many di'gi ocs colilcr. So, also, with 
tho nests of bii'ds : the nost is open and admits almost frer* circu- 
lation of air to the bottom of tho eggs, while the toj) is kept warm 
by the mother bird. Such being the case, is it hut reasonable to 
suppose that tho toi>-heat system should give hotter results than 
the placing of the eggs in a warm bath— as it were — which is the 
case in all methods or maohiucs W'hon the lie.it is applied under or 
around the eggs ? My experiments in this direction have been fre- 
quent and exhaustive, and cost me many hundreds of eggs as well 
as disappointments; but I can only regard the experience as cheaply 
gained, now that 1 Imve obtiiined such a high degree of success. 

WJion wo consider the jnocess of incubation, the reason for fol- 
lowing natural methods are very plain. VVe eanixit hope to im- 
prove upon her ways of cieatiug and developing animal life, and 
our host way is to imitate her as cloHoly as possible. 

It is well known to most breeders, imd probably to many of my 
liearers, that the germ or life-giving principle of the egg always 
tloatu on the tup. Under the iutluenue of tliu licat the arteries and 
veins expand and extend, following the outside of the white of the 
ogg until they reach completely around the yolk. Tlie ^extremities 


of these veins aro very fine and deUoate. Nature, In her wise pro- 
vislcm for the best development of their growth insures the bot- 
tom of tho egg, where these fine v^lns aro, oeiiig kept rather colder 
than the top, the contact of the body ol the mother-bird with her 
eggs heating the top of the e^, and keeping that portion several 
degrees warmer than the bottom. 

When, therefore, the heat is applied under, or all around, the 
egg, these miunta veins, instead of growing, shrivel and dry up j 
the yolk sack, instead of being absorbed by the growing chi<^, 
dries fast to the shell, and about the fift^nth or sixteenth day 
tho chick dies. Some may reach the twentieth day, and few may, 
and do sometimes, hatch oat ; h\\t tho percentage is so very small 
that it virtually amounts to a failure. 

The next point to insure success is the turning of the egys. The 
hen usually makes her nest slightly hollowing, and when sitting 
thrusts her feet below the eggs. At intervals She raises one foot, 
which motion causes all the eggs on that side to roll down a little 
toward tho centre of the nest ; then she raises the other, and the 
eggs on that side arc moved. By this simple action tho eggs are 
moved in position as well as turned ; she will also, with her beak, 
move the eggs from the oeutre of the nost to the outside. Instinct, 
or nature, whicliovor you may choose to call it, teaches her that 
the eggs under her breast reodive a greater degree of lieat than 
those under her wings or on tlio outer edge of the nest ; and that 
to succeed iu her maternal efforts, she must give all the eggs in 
turn tho benefit of tho greater heat. In doing this tho eggs aro 
turned ; and whether it is called turning the egg, or something 
else, tho effect is the same. To test this matter I have several 
times carried eggs through the whole throo weeks In thj incubator 
without turning or moving them at all. Unless som ^ aocidont in- 
terfered there were some which hatched— generally from thirty to 
to forty per cent. ; othora which pipped the shell, but hacl not 
strength enough to got out, and still others, dead, with tho yolk 
sack not fully absorbed, and dried fast to the bottom of the shell. 
Of those which did hatch, most were weakly, and full ono-half died 
before they were a week old. One lot which 1 turned twice a week 
did ten or fifteen per cent, bettor. Auotlier, which was turned 
daily, hatched seventy per cent. ; and a final test when I turned 
the eggs twice dally, I obtained fifty-eight strong healthy ohickeuH 
out of sixty fertile eggs, and both the remaining eggs had fu lly 
developed chicks in them. 

Henoo I adopt tho practice of turning twice dai ly— morning 
and night. 

Further experiment— turning them throe or four times a day — 
has not given any better than this. 

W e may now consider the practical application, or use of arti- 
ficial incubators. Most persons, even among those who yearly 
have raised large numbers of poultry, have treated it as an amuse- 
ment for the fancier or gentleman fanner who mi|;ht perchanoo 
manage to hatch a few puny^ sickly chicks at a sacrihoe of dozens 
of eggs. That this has often boon tho case with incubators is but 
too true ; but the great improvements of the past few years 
make such a result amon? tho things that may only occur 

by carelussnesa or negligence. 

Wo have an incubator wdiioh, with fiftoon minutes’ attention, 
morning and evening, any intelligent person can certainly hatch 
from sevouty-fivo to eighty -five per cent, of tho fertile eggs. 

It is unnecessary to assume what gain this would be over tho 
natural way, for it is well known to every one who h is had any 
experience in this lino, that the average result among tho farmers 
and brooders of poultry for market will not nearly roach that 
figure. 

Take, for instance, one hundred eggs to be hatched in the natdral 
way ; these would require eight heurj to cover. Of those eight, 
one would desert her neat before her - brood was duo, two more 
would each break ono-tlurJ of their eggs, and tho remainder 
average ten chicks to a sitting ; or, say, a to total of sixty chicks 
from the one hundred eggs. 

This, as many of you well know, is a good average result. It 
too frequently happens that tho hen will become apparently in the 
condition of the herd of swine mentioned In the Holy Writ — pos- 
svssod of devils— and conspire to break all the eggs they possibly 
can, and then leave all they could not break to chill and uie. 

I know of one such caso, the past soa.soa, where a neighbour 
.scoured from eleven hens a single brood of eleven chickens — an un- 
usual result, you say ; but one such result cuts down the year’s 
percentage far below my figures, and thus proves my assumption. 

And now, to one summary of the two methods : 

Assuming that wo wish to turn out four hundred chickens per 
week for ten months of the year, which would give us about 
soventeen tlimisund in all. We would need for this throo incubators 
of five hundred eggs’ capacity each. These of tho pattern on ex- 
hibition at the poultry exhibition —the now Centennial — would 
cost one hundred dollars each. I would also add one of tho small 
size, one Jiundred eggs’ capacity, as an auxiliary, costing forty 
d 'liars, luaking the total cost of incubators three hundi'ed and 
forty dollars. 

You will please boar in mind that I am allowing fora loss of 
twenty per cent, of the eggs, which is fully five per cent, more 
timii tlie average loss with this machine. 

To keep these maohiuds slocked with eggs to their full capacity 
will require five hundred per week. Taking the season throagk 
the average hon will not lay of toner than three days oat of seven 
— hardly that ; yet wo will asiume that as our average— hen<^, 
for every three eggs wc, gat wo must keep sevou hoiis. At this 
rate wo shall need about 1,150 (actual number is 1,160) hens to keep 
the moohincs stocked, which, at fifty cents each (a very low figure, 
as you poultry-brooders all know) will cost $375. 

Our outlay, therefore, so far amounts to $915. 

Now, as to tho number regarded by tho natural method and 
the cost. 
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Fint, wo muo^.aUow for a loas of forty per coat, of the ogg» 
under this method. After twenty-five years’ oxperlouco and oh- 
BorvatioQt I fool satisfied that tdue* tenths of our faruiors will ex* 
oeod that por oont. of loss rather than come bolow it. 

We shall require, on tho same rates as oo:aputo<l above, 1,540 
hens for our, laying stock alone to produce six nundrod and sixty 
eggs weekly*— the number requiro<l. To cover these, allowing 
thir^n eggs per hen, will require fifty hens per week for three 
wee^, one hundred aitd fifty in all. Now, allow tliat we double 
broods when hatched and re set half the hous, and we must have 
twenty-five hens more for tho fourth, fifth, and sixth weeks, and 
each succeeding week after. 

Allow also six weeks as the time each hen runs with her brood, 
and ^hon immediately commences to lay again. Wo are o<jn* 
BWtly loaiug with evory hen a laying period of nine weeks out of 
the season, which, estimated at forty-two weeks, is three-four- 
toenths of her time. 

To compensate for this we must add 330 more hens to our flock, 
making li870 in all, which, at fifty oonfcs each, tho same as above 
cstimat^, makes $935 as the outlay by the natural method as 
the artificial, a clear gain of $20 in cash in favour 
of the latter, without taking into account the trouble of obtaining 
your sitters just when wanted. 

As moat of ub know, when wo have an abundance of eggs, wo 
have few sitters, and when wo have plenty of sitters, eggs 
arc often scarce. With tho use of iuoubators wc have no difiioulty 
from this source, our ** being always ready. 

Our next comparison is as to cost of hatching. First, we will 
size of room required to cost tho same In either case, 
although in reality the space required for one liundred and fifty 
sitting hens will be double or treble than needed for four incuba- 
tors. 

Tho nests for the liens, at a low ostiinato of ten cents each, will 
amount to fifteen dollars ; straw or hay for tlio nosts for the sea^ 
Sfoj, say, five dollars more ; next feed. It is computed that one 
dollar will keep a hen a year, L e., when she is running out and 
has access to worms, grubs, &o., whicli in this case sho has not, 
and I do not think in that view of it that one dollar per head is 
too much to charge for the ton mouths ; say, one liumli’ed and fifty 
doILyg for feed, plus twenty dollars for neats and litter, equals 
“oiidrcd and seventy dollai^. The mattci of attendance h a 
item to got at, and wq will leave it for the present. 

Now our inaoUinca will bur. say, ton gallons of oil per wook ; 
this iB allowing throe galloui for each of the larger uiaohiueBaul 
one gallon for tho small machiiio. (1 think this an over-oMtimato.) 
At sixteen cents per gallon, which is tlio av^irage price in Ni^w 
York market, this will cost us for forty-two weeks, .$57 20 ; wicks 
and </>/// new burners, $4*80 more. Add also interest on the 
cost of our maohinua at six per coat, (seventeen dollars), and we 
have a total of eighty-nine dollars -catl it ninety dollars oven j 
money, whicli, taken from one luindred and acvciity dollars, leaves | 
eighty dollars —a gain in favour of tlv'* maohiues. 

Next comes the ejnestion of car<' or attcndaiiee, wliicli wo canu<*t 
estimate, althougli it is very evident that tlic uiLo of one handled 
and fifty hens must be double that of four inculritors. 

Tho next cost to bo eonsidure<l is the coopi oi liroirlers for tlie 
ehioks. If wo follow tho artificial system exclusively, wc sh.iU 
need broo<ler accommodations for tour hundred cliicks woe.kly, 
wliich will coat us for throe brooders. No, 4 si.£e, four humlrcd 
chicks each com pic to, say, thirty-five doUai*rt— ouo hundred and rive 
dollars. To these we must add three summer motlicrd, at ten 
dollai's^cuch, making $1,35. 

In coops, if we use hens as brooders, wc shall need tw'onbv-fivo eaeli 
w'cek for six w'eoks, making one h:uid red and titty co 'ps, allowing 
$1'25 (whioh is twenty-five cgM less than 1 Imvc ever been abb* 
to get them made for), and we have a coit for ctiopa of $187*50- 
another balance of $52*50 in favour of the artltb'i.il method. 

Tlie coat of oil for the brooders will not be any more, and pi’oba- 
bly hardly as much as the food for the hens whde cooped with tlie 
clnckous. 

Wc have thus far figure<l a clear gain of $152*50 in favour of tlio 
.artificial method, giving the hens the lienotit of the estimate in 
every case. 

Next wc must consider tho grout gain derived from the incroiiHod 
number of chickens raised under the artificial system over the 
natural (me 

This is computetl by breeders, who have tried both, to bo fully 
ten por cent. Habchod artificially, the chicks are free from lice, 
for there is nothing from whioh they can be cominiinicateil. And 
as lice and mitos are without doubt tho cause oitlior tlirO(*tly or 
indirectly of fully two-thirds of our poultry ailmouta, it follows 
that our young stock is healthier, umre thrifty and gu-owthy, and 
wo are enabled to raise a much larger per cent, than with the Inuis. 

Another gain, and one that ooinmeudri it«<df to every breeder of 
poultry, whether for fancy or for the market, is the advantage oi 
always being able to sit tho eggs wliile they arc fresh, whctlier it 
bo in midwinter or midsummer. 

This waiting for broody hens while your egg^ are spoiling a 
source of great annoyance as well as much pecuniary loss to the 
breeder, and should be a strong argument m liivour of his adopting 
the artificial method. j 

Another ad v*antago {winch, while not a pjouni-iry one, is of groat \ 
satlsfActiou to tho fancier), is tiio resulting gentleness of the young j 
stock/ Keen the natural timidity of the Loghorus ami Mamhurgs - ] 
the most ahy of our do*4ne9tic br*xHls -is ovcreoni'', and the cliicUs j 
take food from the hand, and perch on the sliouhlcr of the fonder, 

with an entire absenco of fear. Tliifl has many advantages, w’hich 
are quick to be approciatad, especially by latUcs vvlu> have tlie earv 
of chickens. , 

Wo ostimato that to produce and rear a thicken by artiticLal 
itwaits to slight woukii old, dOftts an asviagc of hftecn cents- each. | 


This is in the vicinity of New York \ in the Wcfit, where grain ia 
cheaper, it will coat somewhat loss. 

I speak ospecially of this ago— eight weeks — bcoanso it docs not 
pay us in the East to raise thorn to adult age. At this ago they 
aro worth for broilers from fifty to seventy -five cents ouch ; for 
every week ow/* tliafc age tho cost in iooroasiug at a much greater 
ratio, and tho price is either stationary or decroasoJ. — Thoroughbred 
Stock Jour ml. 

MATE OH PAHAOUAY TEA/ 

T he following aooouut of the Paraguay toa plant ia taken from 
a trauslathm published in tho Jr/uirmareaHccU Jourml of a 
paper by Or. Tlioodoro Peckoit in tho Z>tiitch\\ft d, cUlg, outer, 
Apot,~ Verein,: — 

This plant, which belongs to the holly family ( has 
Hoveral nanios in dltfcreiit pacts of South Amerioa. In tho Guarani 
language it in called Cuti, whioh is tno Indian word for loaf. Tho 
prepared loavo.s wore iiHin-id by tho Spanish yorhtj* (herb), and 
the iiifusion mate" [unacoontodj from the native name of tho 
veasul ill which tlie tea is made, au<l tho drug is now generally 
known as mate in Ihazilian comiwircc, nithongli tho Spaniards 
call it “ yorva mate" or “ yorvad*' }»alos.’’ Thu nam^^ “ cotigonha” 
lias boon 8, aid by acme writers to be applied to mate, but this is an 
error, for tho BraKiliauH underKband by tho uamci “ oougonha 
mansa” and “ cougoulia brava," other trsc^ belonging to the same 
natural order, which arc used aa a aubatituto for mate whem it is 
noT. easily procurable. 

The plant was first briefly <lw»cribcd liy St, Hilaire, in 1822, 
whoa he gave to it tho name //.-/' which he altered 

in 18*20, to Ifrjc Mat>\ siibsoqueuMv publishing the first name again 
in I.S33, ami this is now adopto I i i tli-» “ Flora Brasilionais." In 
1824 tho plant was describofl in doti 1 by Lambert, umlor tho iiarno 
of I. paraguemiif and tho i»lant ilhisfcratad from spocinious from 
the Jesuit Missions. Tho i^nonyms stand as follow ; — 
lU'x paraguarieu-<U% St. liil.;/. St. Hil. ; /. jhiragaa.yr)Lti>{t 

Hookor fil. ; /. pnraguenio^f 1). Don. ; /. purajuarleMiSt a, obtmr 
/oHa, Mart.; /?. Mart.; Ctugim Gongonha, Uabon ; O* 

Qou^uha^ Guihourt ; GhoiiwWct %uiara. Veil. 

Tho mate plant attains the height of an apple tree, becoming 
even larger in fnvourablc situatious, but when cultivatcil and 
deprived from tim<' to time of Its loaves, it remains small and 
forms a more buaJi. The loave.s arc shortly stalked, simple, wodge- 
Khapod, obovatc or oloiigatu-Uueoolato, toothed, dark greon 
abovo, paler boaoath, shiaiug, of leatimry ccmsistenco, one to tUroo 
inches long, mic-ciglitb and to cme-and-a-balf inch broad. The flow- 
ers are axillary, situat'd on ouo to i hfcc times forked poduncloa, 
white, and of simiUr si/.e to those of tho common holly. T'ho 
c.alyx consists of four nearly orliicular sepals with a four-parted 
corolla and tour sliort stam mi, the. ovary being crowncu with 
.'I four-lobcd stigma. Tlic fruit is red, and of the sixi of 
popper-eoru, containiug lour seeds enclosed in si ghtly glutinous 
pulp, hut often one seed only is developed. The home of 
Mm F.iraguay 'INm Flanb is saiti by xMartius to fie botwe-jn 18' and 
30 8. latitu-le, but tlie dutriot in whicli the tree grows most 
luxuriantly is beUveon 21“ and 2I-® S. latitude in the watorshetl 
of the F.vragtiay rivor on tlie we^t, and in tJiat of tho Faiiaua 
river on tho east, and it in hero in a zone between tho Sorra 
AuMinbuliy on tlio Soiithr an I tlu vSeria Maracajii on the north, 
that the beat and most highly prizc-l mate is pvcpaieil. 

How long tlie South Auicriean (udiana had h on in tho habit 
of using mate is not known, but when tho Spaniards soizod the 
provm'*cs on tho river.s Paraguay and Uruguay they found thin 
eust uM prevailing there exactly as first mentioned in tlio writings 
of A/4iia, wiio stated tfiat the .tree grew wild in diftareut parts 
of Paraguay. In proof of tho high t stim.ibion in wliieli it was 
hebl by tho Indiana, it may be m intionod tliat tlia name “caa," 
wbicii Bignilics in the Tupi language a tree or plant, was given 
by wa> of distinction to mate, tU it being tlic tree valued above 
ail othcj’M. Tho use of mute docs not appear, however, to liavo 
extended to extra- tropical <listrict8, but to have boon oouHned to 
the more intelligent tribes known now under the ii.iim of Guarani 
IinUans. Novei tUoIubs, when those people were driven further 
north by Earope.ius, they <lo a >b appear to have earned the uho 
of the diug with them, prob.i'dy thuiklug it imt worth while 
to obtain it from adist.iiice and Irom a hostile people, when they 
found a Hubstituto close at band in the Guarana plant. 

The uxtensivu use of mate m 8ontli America at the present 
time is probably due in gi\M,t measure to the Jesuits, who 
encouraged its use, finding that it rcstraiuoil the desire of tho 
Indians for spirituous drinks, while its cultivation, colicetion, and 
preparation gave omploymeut to coxivertod Indians, and brougiit 
vvouith to the Grdjr. In the Ji^auit Ki>public, the Imliaiis wero 
not paid iu money but in pi*oduee ; 4ll)s. of mate were allowed to 
each family. 

After the expuKion of the Jesiiits, the pretiaration of mate Avan 
coutinucd in tlu* P.ir iguay ll 'public under tin* administration of 
the Dictator Kraneia and his succossors, iiubil Dictator Solano 
Lopes was killed in battle with the Brazilians iu 1870. An ovor- 
goer was appointed ovei the work who also was [laid in kind, 
riHicivuig foi each aroha of the tea, natural product; t»f the value of 
jounce of golil. Since 1-870 there has boon tieo trade in the 
article, which reinlcrs an iuercasp of tnctrivdt- very desir.tblc. At 
tlu* pnisout time mate is used by about 12,01)1) ol people, 
and tbc coiHumption amouuM to about .S/X), >/);)() p<muds. 

It has boon slated that mate is net prepiu-l solely from /, 
/>rtra7xtarh7i.vi/f, St. Hi!., but that the leaici oi other spccios are 
mixed with it. 

In 1842, Sir \V, J, Hooker puldi.slied, lu the London Joxu^idl 
of Jioiang (vol. i., p. 30), an e.vliaustiyo account of the yevba 
mate, Wgethor^ with tho cbiwaoturistics of tho 4ifivrent 
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varietios which ho oonaidcred identioal wifch para- 
ffuanmiis, Thli paper strengthened the previous opinion of Mien 
that probably more than one species was used in the preparation 
of the tea. The iuvestigations made by Miers and the monk 
Leandro, Director of the Botanical Oamens in Bio Janeiro, con- 
firmed by BoupUnd, iodloate that six different species are used 
for the purpose :—{i) Iko} ihe^zanSf Bonpl, growing m Paraguay, 
Kutro Hios, and Brazil ; (2) Ikj! growing in the 

neighbourhood of Rio Pardo ; (3) Hex tmarut Bonpl., on the 
nioiuitains of Santa Cruz, and in the foresbii of the Brazilian 
province of Parana; (4) Bonpl, in the interior of 

Santa Cruz, and the banks of the Parana river ; {3) Hex f/hjantea^ 
Bonpl, on the banks of the Parana river. This is the ** oaa- 
una"’ of the Ouariuis. (6) Ilex HimhoWiam^ Bonpl., in the 

S rovince of Rio Grande do Sul This is the ** oaa-uniua of the 
razilians. The last four species, more especially I. amnra^ 
yield the ** oaa-chira of the Guaranis and the '* oaa-uua*’ of the 
Brazilians. Martins, however, in the Flora of Brazil,” states 
that in the central districts of Paraguay, wl)erQ the /. jura- 
fjHurimvnh is especially abundant, only tlie leaves of the species 
are used ; in other districts the various species of Ilex are similarly 
employed. 

It is certain, however, that /. jtaragnariemi* is the only species 
in cultivation, but tliis is carried on to a very limited extent 
as the wild plant is still abundant. The Jesuits planted the 
tree because they found that under cultivation tho leaves had 
a milder und more pleasant taste. For cultivation, tho seeds are 
carefully freed by waahiug from the glutinous matter in which 
they are imbedded, without which treatment they would not 
orminato, this oihee being probably porfurmod in a natural state 
y birds, since the Indians believe tlmt the seeds will not 
gomiinato unless they have boon voided by birds. Tho young 
plants are taken out of tho hot- bod whoa about six inches high, 
and planted out about twelve or fourteen feet apart, in a damp, 
somewhat marshy ground, so as to allow of a small trench being 
made around the mante in whush water can collect. They munt 
also be grown uuaer tho trees whioh afford shade, as the young 
plants are easily killed by a strong sun. When they at'c about 
tJiroo to six foot high, some ot tlie shade plants arc removed, and 
in four years tho loaf harvest can bo begun. The young trees 
should not, however, be entirely deprived of their loaves, lest they 
should not be able to recover. In the seventh year they will 
yield thirty to forty kilos of loaves. It U calculated 
that on 220 square metres of land one thousand six 
hundred trees can lie grown, yielditig on an average thirty-live 
kilos of leaves per tree, or about 25,4r>4 kilos of leaves, valued at 
190,000 marks per 100 square metros. The cultivated plant 
remains a small bush, aud never reaches the stature or size or tho 
wild tree. The cultivation of mate has been carried out with much 
success in the province of Parana by Dr. E. VVestphalen, aud it 
prmnim'S to be successful in the Dutch colony of 8. Leopoldo m tho 
pvoviwov of Rio Graude do Bui, where the plant grows 
luxui'iimtly. 

Tho tree has been planted in tho C tpo of Go k 1 Hope, aud socins 
to succeed well there, as well os iu Spain and I’ortugal. Tho 
quality of Paraguay tea depends upon the time of year iu which it 
ia collected, the leaves possessing most aroma when tlie fruit is 
nearly ripo. ^ tho Argentine Republic, and in the Brazilian 
luovinoo of Kio Grande do Siil, the l^vos arc collected from 
February to tho end of July. The new shoots arc put forth in 
August, l)ut at that time it would ruin tho trees to gather the 
leaves. In the forest of tho Brazilian province of Parana and 
Santa Oabhonua, the harvest is collected from March to the end of 
Septemher, In Paraguay it begins in December aud ooutiunes till 
August. About a mouth beforehand the oollootors sot out in 
caravans with their wives and children into the forests where the 
mate trees are abundant, aud make thoir cuoampmoiit. 

Tlx? first operation is to prepare a torrefier, ^hioh is made in the 
sliapo of an arbour. The twigs are cut off from the branches and 
slightly scorched by drawing them quickly across the fire. 'I’lio 
twigs are then colleotod into bundles suspended over the torroficr 
A stiiall fire of dried wood being kept aUght beneath. In about 
two days tUc drying is completed, tho aslius arc removed, and in 
the spot where tho lire was an ox-hidu is spread out, on which tho 
leaves are beaten from the twigs with a wooden blailo. Tho dried 
le.ive8 are then powdered aud packed in wooden cases made of 
hollowed tninka of U'eei. 

In the province of Parana tho leaves have lately been dried in 
Urge wrought-iron pans, iu the same manner as Chinese tea, or in 
upccially constmoted ovens in which tlioy can be prop (.red so as to 
retain more aroma ; they arc then powdered by machinery and 
sifted ; this kind of mate obtains a better price. 

Another form in which tho leaves are prepared is by c.irefnny 
separating them from stalks and twigs aud roasting them, but this 
is not BO much esteemed as tho powder except iu Oliili, where tho 
leaves ai’e prepared. 

In the South American Republic and tho Brazilian province of 
Rio Grande do Hul, mate is packed in serous of ox-hido holding 
thirty kilograms, and in half-sorons, oontaminc fffteon kilograms; 
this ^lacking gives to tho mate a disagreeanle flavour, which 
detracts from its value. 

in Parana it is packed iu cano baskets ; these arc lined with 
dried grass, called .looaes, and contain fifty to sixty kilograms. 
'I’lio mate in loaves is bore sold at 280 to 290 roia (about fifty -six 
jiuiice) ; powerod mate is sold in thick and better-woven cano 
baskets, containing in a half ‘Scron fifteen, aud as a seron, sixty 
kilograma, the price being ton to twelve por cent inoro than tho 
h aves, 

In the SpfUliAh Republic three didorent sorts ore sold under tho 
following mmos 

Dfi^CftA-ouy, or Ci^-cUy^ J tlicu» are the new, IcftVei Of ^ 
IdAl'vSvly d#Vfh>ped shoots* Tlicy are morn 


and of a yellowish colour. They fowoss an agMoaMo 9x4 piMMt 
ilavour, bnt are toldom met with in oommoroe, 

2ad.^aA^mirim.— This was the chief prodnst in the time df 
the Jesuits, and consists of the leaves caretnlly iopnmtsd from the 
twigs and stalks, tho mid-rib of the leaf being also removed. This 
kind is chiaffy esteemed iu Peru, and principally exported there 
by the Brazilians. It is called hem mausa. 

SrtL^OiA guacii, Ca4*ttna, or Verva dt Palos, is the most In- 
ferior kind, eonsistiug of the large and old leaves with thehwlgs 
and fragments of wood, and possessing a strong and fritter flavour. 

In Rio Janeiro, two sorts are known to commerce— mate in leaf 
and mate in powder. In order to test the qaaUty of mate, iibe 
merchant takes a small quantity in his hand and blows upon 
it. If the gieater portion is blown away, he ooedders tiuA It 
lias been heated too much, aud thus deprived 4)f its streti|th. 
If it is not easily blown away, it isftiiea oonsidered of good 
quality. 

Mate has been the subject of several analyses. In IS36, 
Trommsdorff analysed mato and found tanmin, two veslns, extrac- 
tive matter, and a substance which he believed to be an alkahfld, 
but be poseossod too little material for eempleto Investiga- 
tion. 

In 1843, Stenhouse found in mate an alkaloid, and proved that 
it was identical with oaffein. 

In 1850, Dr. Rochleder investigated Paraguay tsa, and found 
the reactions of mats tannic acid to be identioal with those of 
cortoo^tanuic acid. 

Lenobie, who, as well as Dr. Rochleder, supposed mate to be 
produced by Pnoralm glandiUiMat named the crystalline atstlve 
principlo he obtained from it, " psoraleiu.'’ He also found In It 
wax, alliiiinen, and volarile oil. 

According to Dr. Byassou, mato contains as much oaffein as 
tlio best Chinese tea. The variety whioh he experimentsd upon 
wan cai-guaou. He found also a viscid subsUnoe resembling 
bird lime, soluble iu ether ; this he considered to be a fatty body 
of the nature of a compound other, whose alcohol was allied to 
oholcstorine. 

Robin hiis examined several different kinds of mate. The amount 
of oaffn^in ill young loaves dried without special care was 0*02 to 
0 03 per cent. 

Mate prep irod by the Indians, aud oontainiiig twigs and frag- 
ments of fruit yielded 016 per cent, and mate from tlie 
mission of tlie provincj of Corrientos, 0*14 pur cent. The peculiar 
tannic acid, which Dr, By.asHon did nOw find, varies between 1 per 
cent and 1*6 per cent, Tho ash of young leaves varies from 
0*12 to 0*2. 

Professor A. W. nofmann, of Berlin, found 0‘3 per 
omit of oaffein. Tlio average of the p.iblished analyses in- 
dicates about i per oeut of oaffolu, that of India tea being 2 per 
cent. Tho value of mate, ns in the case of tea, depends not 
merely upon the oaffein but also upou the tannin and aromatic 
principles. Ho considered the tannin to be identical in every 
respect with that found in tea. 

The aromatic principle has not been isolated, but by dry 
diatillatiou a volatile oil is obtained, which belongs to the 
phenol group and is soluble iu alcohol. 

In 1877 the mate-tannic acid was examined by Dr. Pedro N. 
Arata, wlio fonnd that tho tannin of mate, while anubgous to 
that of coffee, was not identical. Tho chief differences noticed 
by him are ns follows Linio water gives with tho coffee- tannic 
acid a small precipitate soluble iu excess, but an abundant 
insoluble precipitate with the tannin of mate. This, however, 
does not hold good with all samples of mate, the precipitate 
being sometlmjs soluble in an excess of the tannin. Coffee-tannic 
odd gives by dry distillation pypo'cateoliiu, while the tannin of 
mate yields in addition to pyrocatoohiu tho iioinerie body 
resorcin, 

Coffjo tanulc acid is soluble in 52‘84 vol. of alcohol, while mate- 
tanuic acid requires 73*66 vol. 

Dr. Arata considers that ooffeo-taimic acid maybe regarded 
as dioxyparadnn.imylic acid, whilst mate taunio acid must be 
clashed ill the group of oxyphonylpropionie add. 

Soiihdraii and Djlondro state that mate contains the same 
essential constituonts as tho coffco leaf, and In greater amount 
than the ooff'oo seeds, which Dr. Pookott confirms after numerous 
oxperiments with large and small quantities. 

KAING GRASS FOR PAPER-MAKING. 

rn FIE following communication on this subject from Mr. Henry 
JL Buckle, tlie Deputy Commissioner iu British Burniah, has been 
adtlroascd to the Editor of the Paper' Makers’ Monthly Journal, 

Sitt,— I have lately road a letter from Mr, Listard, on the above 
subject, at page 352 of your Journal of Idth December last, and I 
tliiuk a further account from me may bo acceptable. 

Kaing grass, or, as it is Hometimes called, “ elephant grass,” is a 
kind of reed which grows wild all over the southern portion of 
British Burniah. It reaches to a height of 12 to 15 feet, and grow- 
ing luxuriantly In places where nothing else will flourish, there is 
little probability of the sii^ly ever failing. 

Uudor tho orders of the Govornmout of British Burmah, I have 
carried out throe experiments with this grass, iu order to decide 
tho question whether It can be utilised for papor-makinff. 

1 sliould first note, that while oonvict labour was ntlfised in th o 
vicinity of the jail, the grass had to be out by free labour, since, if 
the oonviotH had been sent oat| they might l^ve taken the opportu- 
niW to escape, 

The grass was cut down close to the ground, aud carried in 
Inmdloi to tho jail, Inside th? jail, convicts ont off the lH>ps of the 
gt$X9$ Wbitf# tho oanc oeases, and tho topo were dkearded Xue 
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caai6B weF6 thon 0t3r*pp6d of tbo outoL* portion of bai'k^i and wore 
gaiiondly olaanad^ AfUr boing passed through a ciutbiug uiill 
uuiy Wdta out into abort lei^bs, the jointa oaing thrown away. 
Thia waa done haoauae the fibre was found to be weakest at the 
joiota. 

The abort lengtha of oanSi which were acme ton Incliea long, 
were then oartied ontaide the jail, and thrown into large wooden 
tnbtj which were placed on a raft anchored in the river, on which 
a eonviota were working. 

The oonviota aat on the raft, each nian having a block of wood in 
front of him, andwaa provided with a wooden mallet. A handful 
o! oanaa waa taken oat of one of the tuba, waa beaten on the block, 
and. being oonatontly immeraed in water, the nithy matter was 
gradually got rid of. I 

The whde of the day's aupply of the raw material having been I 
thus treated, the tuba were filled witli fresh water, and the 
atook'—aa I aball now call it— waa left to soak all night. 

In the morning this stock was first beaten onoo moru aud rinsed, 
Md was then placed on a raised, open bamboo platform, for tha 
Mter to drain off and for the fibre to dry. It was found that in 
dryiim the ann bleached it almost white. The atook was then I 
atorea in a abed to finish drying an I to be packed. Under date! 
18th January 1882, the Bally Paper Mills reported as follows on a 
oonaignmeut of 3,690 Iba. of paper stock prepared In the way des- 
eribea : — 

Tliis (46 maunds of stock) we boiled with oaiiatio soda at 20 
per cent, and bleached with bleaching powder at 15 per cent. 
The sample of the paper sent will aliow a fair result for a first 
trlaL The colour aoes not come up particularly good. This may 
be improved. Under-boUlng may have affected the colour. The 
stuff is very easily treated, washing freely. W e have not been 
able to ascertain tiie loss in weight, but it is considerable.” 

Under dates 18th and 24tli August 1882, the Bally Paper Mills 
reported os follows on a consignment of 4('l) lbs, of paper stock 
prepared os before;— 

“ The five bales were placed in the boilers without any previous 
cleaning, and boiled with 20 per cent of caustic soda for 10 hours. 
The bofling was next bleached with a solution of 15 per cent 
bleaching powder, after which it was passed through the breakers 
and beaters in the usual way, ana finally on to the paper 
machine, over which it ran very nicely and cleanly. 

** The trial was made unchsr great disadvantages, owing chiufiy 
to the very small quanti^ o,’ material to bo experimented with, 
and also to the fact that cmriug the monsoon it is very ditficult to 
obtain really clean water, so that the colour is not so good os 
might certainly be expected with clean water such as is obtainable 
from October to June. 

** There is no doubt that this material is very suitable for paper, 
being easily wrought, and showing, as far as could bo judged by 
this trial, that the loss in weight is let& than that of any other 
gross experimented upon by the Bally Mills. The paper, too, is 
strong and clean, aud shows an excellent surface. 

“ Colour. a have not the slightest doubt that the material can 
be bleached up to a good white, aud so be capable of taking any 
tinge desired. 

is most satisfactory, and is great enough for almost 
any uses to wdiich paper can be put, except for bauk-uotes aud 
suchdike, 

“On the whole we arc very pleased with the success of this trial, 
and feel convinced tliot if the material can be produced at a reason- 
able rate aud in large quantities, it will soon make a name as a 
paper* making material. 

“ We should think an avraug^meut of fiuted and plain rollei'M, 
with a free supply of water, diiven either by water, steam, or 
manual power, would greatly* tend to reduce the cost of cleaning.” 

Under date January, 1883, the Bally Paper Mills reported on a 
oonaignmeut of 50 baskets of the paper stock, containing over 
3,000 lbs., which had been prepared in the same manner and with 
exactly the same care as the two former consignments. The words 
of the report are not quoted because they are contradictory, and 
because, less ohomluals having been used — a solution of only 18 
per cent caustic soda aud 1.3 per cent bleaching powder — the 
unsatisfactory I'esult is not conclusive. 

Under date January, 1883, 1 rocoivocl a report from a gentleman 
In England to whom 1 hod sent a small quantity of the paper stock, 
prepared os described, and he said that he had experimented with 
my material and some es^rto grass, and that, having used the 
same quantity of ohomiotus with each, mine was “ the stronger of 
the two, and it certainly shows whiter.” 

Under date 23rd January, 1883, I received a report from a 
gentleman in Scotland, to whom about 70 lbs. of the paper stock, 
prepared as described, had been sent, aud he wrote as lollow's ; — 

“ As regards the respeotlve advantage of kuing and esimrto, 
there is no doubt that kaing makes a stronger paper than c.sparto, 
and that it also bleaches better. But it cannot be piukeit and 
cleaned so well as esparto. 

** There is a kind of black bask, which is hardly noticaable 
before boiling and which will not bleach, which seemed to be pre 
tent in consiaerable quantity in the sample tested. If this could 
be got rid of, kaing would be quite os clean as esparto. 

“ Another objection to kaing is that it is more bulky than esparto, 
not In the bales, but In the boilers : it swells up more than es^i to 
afld so much cannot be put in. The same applies to the breakers, 
potoheie, and beaters, perhaps more at the beaters than elsewhere, 
as, while It takes a certain time and a certain amount of power to 
beat an engine containing a given weight of esparto, it takes the 
tame time and the same amount of power to boat about two-thirds 
of the weight of kaing.” 

It will be noticed that oil the reports agree iu saying that the 
paper mode from kaing grass is veiy strong, stronger than paper 
made from esparto grass. 

Am regards the coloor, too, the reports are very favourable, 


Iho black basks noticed by the gentleman in «cotlaiid were also 
mentioned in the third report from Bally, but iliey were not very 
aoUceabU m the sample of the paper made which I received from 
^ drawn up of the cost of the pre- 

paration of this paper stock, os convict labour was employed mid 

During four months I employed on an average 22 convicts a dav 
some insido the jml, and some on the raft, I worl^ed ip 47 Igfi 

'‘^P*/** themr^b?ch^o^t'48 

vr* *»to6»761 lbs. prepared and dried paper stock. 

^ enough canes to make 140^?^ of prepaied 

and dried p^r stock was 1 rupee prepaiea 

Witli the convicts I turacd out each day about 70 lbs of nro- 
pared and dried paper stock, so that 140 lbs. would rVrewnt 
aboiit the outturn of two days’ work of 22 convicts i*®Present 

Following the usual calculation that one free man will do the 
work of twooonvicts. the cost of the preparation of 140 Tbs of Vre 
pared and dried paper stock would be somewhat os foUowTZ ^ ' 

Cost . f suf^ient canes to mako 140 lbs. of prepared 
and dried paper stock P P** inn 

^ ... il 0 0 
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^.nviug that enpai-to jjrass i« g|,ip,,«a to Ki.gland iu it. raw 
.tote, a., oxpenment ha. I.oou made iu neudiug tlfither a oo . eider 
able quantity of kaiug grass tied up in b.mdloJas cut. I haw not 
seen any report of the result but f hare heard that the grass was 

be ^uito us“ “• 

It tills Hiaterial is to be brought into use for paper-maJclug, some 
lalrour-saving waehiiuny must bo adoptod to rodgeo the heavy cost 
of hand labour. It might perhaps bo possible to utillsetbcsploii- 
did water power wliioh is at baud in Rurmali, or, if that is not 
possiblo, steam might be used, aud there is at last good reason for 
hoinug that a valu;tl)lc coal deposit has been discovered onlv a few 
miltts from the b.uiks of the Irrawa^hly river. 

To anyone proposing to commeaco the preparation of paper stock 
from kaing grass on a large scale, X would suggest a situ in the 
district of J honegwaiu British Bimnali, whore kaing giass is to bo 
found growing wild over largo areas. " 

An arrangement might gradually be come to witli the villagers 
to deliver the canes at the mill at a certain price. The canes iiiight 
then be out into lengths, discarding tlie joints by maohiucry. aiul 
then 1 behove the ordinary broakora and beaters would reuiovo the 
pith and leave the pure fibre, which could be dried, pressed, and 
packed in bales for shipment. 

Yours faithfully, 

Be^KY JiUCKLE, 

Deirnty (jommUmn-er, BHiUk Bnrninh. 

IMFRUVING FLOCKS. 

rnllK mercliant is constantly trying to improve hia trade by 
X improving the quality of hie goods without iucreasiug the 
mice in proportion, trying to meet all the wants of hi-H cuMtomers. 
The manufacturer tries to increase the amount of his sales and 
profits by improving th« cliarocter of his inanufactures : so, like- 
wise, should the flock owner make it a oonatant study how to 
improve the character of his flock, both os to its capacity for in- 
creasing the weight of carcass aud wool from a given amount of 
food, aud its capacity for brooding stixuig, healthy lambs. Every 
element of income should be taken into consideration, and an effort 
made to increase tlie value of each. 

The best digestion produces tlie best growth oi botlyfroin a given 
amount of foo<l, aud the power of digestion is iiioroa'icd in aevmal 
ways. First by the proper selection of foods. A mixture of 
grasses is nature’s preaoription of rood for the sheep, as well as 
other grass-eating animals. luU mixtiire of grasses contains all 
the elements, in preclscdy the right proportion, and when in full 
supply, cannot be improved upon. When other food must be given 
it should be of a varied character, in imitation of the grasses. The 
sheep has a strong craving for variety iu food, and should bo in 
dulgod. It is always a strong rccommeudatlou of a food that it is 
palatable— that the animal eats it with pleasure. This is an 
element of digestibility. tSeooud, habitual full supply of food 
uicreiises the power of digestion. The fall supply ot food gives 
full exercise to the stomach, and its power ie increased by this 
exorcise. Tlie blacksmith’s arm grows more muscular by the con- 
stant exercise of wieldbig the sledge hammer ; so the animal full 
fed from birth aoquii'ea a large increase of digestion, and grows 
with great rapidity to its full maturity. It is this increase in the 
power of digestion that enables the animal t > come full weight in 
iialf the usual time of slow growth. Fond enough must be digestvii 
to moke tliis growth iu thie short time ; aud this in tlic real nn- 
proveniQut In the vital machinery of the iinprovi* I unim d. 

Lot us examine the effect of small and largo digestion on the 
form of animals, If wo note the bodies of tlie slie'p kept upon 
barren hills, or where food is scanty, we find them long, thiu- 
bodied, sharp-backed, long-uooked, loug-liMa led, aud loug-legged. 
This is the way nature moulds her forms ou a meagre diet aud slow 
digestion. Au expert animal anatomist could at ouce tell tbs 
liberality of the diet of the animal by an cxamlaatlon of its skoh - 
tott. But if wo examine the impi'ovcd sheep of auy breed, wo find 
them oompa8t,rouQd.bodled, broad-booked, ahortdegged animals, 

rottfiddd out into linos of fiwo and beauty by ouporior oUmentatlon, 
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Tbte improvwiMit might hav« been very much haatoued by 
eoiection Ui breeding, but etiil, the boeis of the improved lonne 
ha« bew ikilful feeding, long oontiaued. Thia inereaaed pow^^r of 
digestion oomoe of long habit. An animal tliat baa always bad 
ioauty food hoe a very limited digeetlon, and It cannot suddenly 
be mabh increused, Xhc food mnst be inereased very gradually, 
and the stomach increase aw gradually in its digestive power. 

It will thus be seen that sklifut feeing U the true basis of 
improving the dock in form. The e€eet 3 poor feeding upon the 
Improved Leicester and Cotswoid sheep has often been seen, 
and the deterioration is much moro rapia than the improvement 
has ever been. The dock ’Owner must, therefore, always regard 
It as a great niUfortuue tliat this flock should be reduced to a 
soaotv ration, even for a short time. No prudent flock ownet' can 
afford, to economise on the food of his flock ; trying to save ou 
Ihcir necessary food is simply reckless waste. 

The fecundity of the flook can be luoreased by using a ram from 
a more fertile breed. When the CostwoUl, Leicester, or South- 
down ram is used to improve the cornmou sheep, the result is to 
iueroase the fertility of the next generation. It is also easy to 
increase the fecundity by seleotious in the same flock. Brooding 
will rapidly increase the percentage of lambs from a flock ; and 
this is an item of great importance in a flook used for breeding early 
larpbs. The percentage of lambs from the Merino is usually 
estimated at So to 80 per cent., while in the mutton breeds it is 
from 100 to 130 per cent. The difference makes a large diflerence 
in the proflt. The flock ownor should study every it(Mn, and tlili- 
gently make the most of it.— Live Stock litcovd. 


CINCHONA. 


THE HAEVESTING OF t'lNCffONA EAIIK. 


rpHR foUowiug is an extract from a letter addressed to Messrs. 
X Croyidale and Co., by their London Agente, Mosers. Fran Cois 
LeMair and lUveri Hicks, ou tbs harvesting of cinchona bark 
When slicing was oommenood in India three years ago, it was 
with some trepidation that we observed the departure from the 
old, welbtrieii and extremely remunerative process of taking the 
bark hy stripping, and it was only when wo wore zwMured ol the 
following r>eiug facts, that we expressed our approvul, the emreot 
iicsa of which we shortly after saw reason to donbt, and Inter to he 
cortain that the new process was a nmat lamoutablo failure. We 
were assured that tlio quantity of bark to be taken would bo at 
least double tliat obtained under ati’ipplng. That the trees were 
more healthy under the slicing tlinn under stripping. That tlic 
bark renewed more quickly under slicing than uudor stripping. 
That the yield o! alkaioid, and ospeoially quinine, tucroased moro 
quickly under slicing than under stripping. Theso four promiscfi 
proved, as many grow'ers believe them to bo, the cose would of 
course be made out, and no sane man would take bark by stripping 
when he could shave or slice. The first slices were undoubtedly 
richer in quinine and other Alkaloids than the strips taken off the 
same trees, but that of course had uothii»g to do witii the system, 
the bark having been grown under the stripping process, and the 
extra riohuess was accounted for by their only having taken the 
outer and undoubtedly richer portion of bark which has not been 
sliced, Tim next question, vjs., the great -r healthiness of the 
trees under slicing than stripping, was the point which delayed 
our oxprossing our autagouistic feeling, for there was no doubt 
that the trees wore healtnier under slicing than under stripping, 
and the first deduction naturally to be drawn was that, if the trees 
were liealthier, the bark must be better ; if it were not so, some 
other infiueiice must be at work. But fut^her observation, that in 
spite of this phenomenon, bark from trees sliced was each time 
worse than the last, and that the rate of deterioration was an evei” 
increasbig one, made us feel sure that tiie argument must he a 
false one, and in effect, when remembering that the sap of tbe 
treo goes up inside the tree, and is there transformed, iu ^Nature’s 
laboratory, into leaves, and comes down outside, down the bark, 
and is deposited for the most part !u the bark, in the shape of 
alkaloids— when one oonsidera this, all is immediately plain, aud 
actual every-day experience of tliose whose lifu is to handle and 
value bark, triumphs over all the theories. In slicing, you cut 
through the storehouse of the alkaloid, aud leave the contents of 
the bark on the tree, subject to leakage and to chemical changes, 
by balirg exposed to influences they were never intended to be 
subject to. So far for theory, which as basluess men we do not 
believf |n. Our theory is made up from our experienoe. We do 
not make a theory first, so that even could this theory which we 
have compiled from observation of effccis be overturned by any 
argument which seems to tis very difficult, there would still 
remain the facts obterv^ed to bo disposed of, and these are tbe 
things that convince us of the suicidal effects of slicing. We have 
never seen in any case coming through our hands, and where there- 
fore, we had means of verifying the whole matter, wc have never 
seen Second sHct>s from identiefl trees exceed in richness the first 
slices from those trees. We have observed iu very many, too 
many, caSCi, a baik striving the first year in fine, bright, thick, 
rich slices, command iiig the top value, arrive the next year in 
dull, sickly, deia^, thin slices of very uncertain value, and of 
use to only a Hmlm number of buyers. We have known oases of 
a crop of bark taken by siiciug deoliue iu two years, by about 40 
percent in weight md about 80 pA* cent of the value,— that is, 
instead of every lOO lbs. of 8#. bark, only 60 lb. of fla. bark, 
making evsryailowanoe for the drop lu the market, What the . 
dlffsrencU after three years* slleiug w, tve do not know, but we are j 
wottldb6iK)m4thli>g4^rable, andit sebms to us that] 


about four yoan of tUoing might reduce a 5 per cent bark to 
I valnelisis one. Qor experlaaoeaf oon^fson batwisea 
I of the two processes Mug ohleilyHaonflned to .rolikting to 

I back from mature trees, you have to faoo a (aemr oouipliQaHon, 
that is, that your figures, relating to young trees, whiw , 4n the 
usual oomee would be fait improving In alkaloid. Ukely 

to be oonfused by taking any murfase in alkaoids trMlst 

siiciug, as an effect of the system $ lusUad of» as we oontandf in 
spite of the system ; so that wo should ^atgue thatf il 4u 
on got an increase, that increase would' he less than itshpcfta be 
y the amount of damage iu leakage and ehemioal hh^nge^ofn^ti- 
tution of alkaloids, resulting from removing the on^ter 

layer of the bark. Under the processiof etrippiog in altoriiawve 
layers, on the other hand, you remove the Wiiole appSfratM'^on* 
taining the alkaloids and the only places where damage can occur 
is at the edges of the alternate l(^en left on ' the trs<j, and. great 
caio is of oourtfi ntoessary iu blualngthe tree up. other die* 
advantage of stripping is the damage done to the exposed ^mbium, 
and this from two causes. First, oooUei, oagelassuess in jdarobg 
the cambiom with thoir knives in jremevdng ;the . (natgad of 
Mntly raising it when ready to rise. Am the lepond a^seip ^ of 
the first, or is oiotely connected with It, tskiug sfUipe off 4rs^ . on 
^ which the bark has not renewed to a sufficient thickusss 1^ aHow 
I of its being taken without Injury to the combium. Tl^; second 
j CHuse could easily be renitdiocl by some skilled person aping round 
I and making with a patch of paint, or some other easily uistiuguish- 
; able, sign, wliich trees were to be taken. With proper pare,^,ees 
' will go on yielding fine bark for many years, but uudm* all^ug, 
a fine estate may be mined, at least when mature, iu four years. 
The damage done by Rlicing is much greatsr, and sooner percept- 
iblo, with m-own tlmu with rwl liarks. We advisf drying Cl}, barbs 
at as low a ternperatnre as possible as any higher temperature than 
90 is sure to act prejudloialty upon the bark. Drying bork at a 
liigh temperature affects absolutely tlio character and coustitutiou 
of the alkaloids, rendering the separation of the quinine a matter of 
great difficulty, in fact fatal, to the bark.— Biail. 


FORESTRY. 


A FOEEST SCHOOL FOR ENGLAND. 

O N Thursday, the 2n(l of August, Hir Jtdui Lubbock found the 
opportunity lie has for some time been seeking of oalling 
attention, in the House of Commous, to the Important queatioa of 
establishing a forest school in England. He did so when the 
House wont into Coininittoe of Supply and tlie vote of i^23.232 for 
the office of woods and forests came on for discussion. Sir John 
asked tho Government to consider during the autumn the <iuoatlou 
of forest education in this country, aud whether the natural 
forests might not be utilised for this purpose. He said 
‘ So much, indued, had forc.sfcry been neglootcd, that iu 8eot- 
I.'Uid tho words suggested doer, but no treos ; while the idea of 
foresters In Buglaud was asHOciatcd with tho members of an ox* 
cellent providciit institution. Of oouiHe, the Crown forests formcol 
but a small part of the subject. There were altogether, in ronml 
uuuibcrs, 2, <>00,000 ocroH ot vvoods and plautations in this couuliy, 
BO that the subject was one of vast iiuportaiicc. Moreover, it u i-i 
calculated tliat in Scotland and Wales wore 6,000,000 or 

6,000,000 acres at present almost valueh)8s,^ aud which, if judi 
ciously planted, would give large results. In the loieuco of 
forestry we were, ho feared, far hefilnd, most foreign oouutrios, 
especially France and Germany : and he was very anxious that 
our landed proprietors should benefit by the experience which 
other nations had acquired. Hut let him ask where was a country 
gentleman who owned woodlands to obtain information as to their 
management or to procure trained assistants? We had no forest 
school in this country ; we had no class of persona spoolally brained 
aud instructed iu the formation and management of woods. It 
was, he feared, still true that, as tho House of Commons’ Com* 
mlttee of 1864 reported, timber is ** eveiwwhere worse managed 
than any other speoles of property.” Unless something were 
done this state of things would continue. On the other hand, 
the highest authorities had expressed a very strong opinion that 
we might make our woodlands much more profitable ; tnoy showed 
one step wliich was a necessary preliminary. Tha h^hest English 
authorities were etroogly iu favour of the establishment of a 
forest school, aud hud forcibly pointed out tho loss which 
our present system of itianagemont, or rather raismanigemout, 
entailed on landowners. Mr. Brown, iu his standanl work 
on forests, observed that ** if our forests had beea judiciously 
managed wo should not find so greats part of the woodlAodsOf 
Great Britain In the unpiofttable state lo which they are.” ♦ We 
were the only important nation in Europe,^ argued Sir John Lub- 
bock, without a forest school, and yet^'Vire lucloded our oolmiies, 
our forest, were the largest aud most valuable in the World, It 
appeared to be a very strung argument in 4voar of tlie estakllsh- 
meat of a forest schM in this cuu4dry that at present tbe youug 
men who were going out to manage our ladLau foreits had to be 
sent for instructions to tlie groat French Forest School at Nancy. 

No doubt, that was a most excellent iostitutiQo, and we were 
indebted to the French Government for the courtesy with which ^ 
they had received our English studauts ; bat the system of 
education given there naturally contained some branches, os, for 
instance, the study of French law, that were not adapted to 
English students, while there were many other considerations, 
such as climate, which rendered a Continental school less sui- 
table for English requirements. He might odd,’ he said, ^ that 
no young SngUihmen, os a matter of fact, went thm'o excepting 
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thote Inteod^ldf /w Iniwi sarvioB. Fof oui’ coloulfts, (\gaiii, 
the Mtabnjdi«iMt'w4^^ liero would be of v«iry 

great ixsipofteaoo* maui^emeat ol thoir woods would 

add ooQilddralkly to foresters had receutly 

been sent to tlieC|fi|>^ Hope and Cyprus, it having beea 

found impoistble to obtetU any oountiym^n of Oiu* own with the 
necessary knowledge. FeidUpS) however, lie siiould be asked why 
the QstablUhm^t of SuOh a forest school, if It wore so urgently 
needed^ should not be left to private onterprtae. The reason was 
clear. 4 pro^ly equipped forest school must have attached to 
it a larjge extent of forest in various stages, and having a variety 
of olimatfs and soils. TlUi^ it was obvious, no private iustitutlou 
oould supply. Ho did not, however, say that this would nacessa- 
rily involve theostabllshment of a Government school Ho under* 
st^ that the Government contemplated an arrangement with 
the Cooper's Hill Conege, but he trusted that before instituting 
a (^yermnent school they would innuira Whathur such collegea 
as Cirencester otould be made avafhtble for the purpose, and 
possibly some arrangements might be devised by which, under 
oaretm rinmlations, the professor and students attached might 
petiodicany visit our national forests. He iniglit mention In 
illuBtration^ that lately the Gape of Good Hope Government 
determined to appoint a Forest Commissioner, with an iaooiuc 
of iteOO a year, They could not, however, dud any qualified 
Englislunen, and were obliged to appoint a Fcouch gentleman, 
even thou^ he could not spaaK Eugllsh, The Society of 
Arts had memorlalUed her Majesty’s Government on the suhjoct, 
and the presence in this country of Br. Brandis and Colonel 
Pearson rendered the moment one of which it was desirable to 
take advantago. Ho hoped, therefore, her Majesty’s Government 
would not thmk him uureaionable if he asked them to consider 
this important ‘ question,’ Mr, Courtney, the Secretary of the 
Treasury^ whilst acknowledging the value of the suggoAions put 
forward by Sir John LubbooK, said that the treasury bad not seen 
their way to do anything in the matter, hut promised that the sub- 
ject should not be lost sight of. This is not very much comfort 
for those who think tliat the question ought by this time to have 
passed the stage of * oonsldoration,’ but it is better than none at 
all, and Sir John Lubbock, who will, we trust, persevere with his 
excellent movement, deserves the Uiatiks of the public for what 
he has so far done in the matter. We shall l>e glad if ho will 
favour us, in an early issue, with his views on tlio subject, and 
we (san promise him more smico for thoir disoussion than that 
afforded him by the Tim's. — Arl f y. 


THE GARDEN. 


CULTIVATION OF THE BEAN. 

^O, « 

{Fabci vulgarUt Moeuch.) 

TP HIS vegetable is an annual, and one of tlie oldest cultivat»^d 
X plants we possess. Some uncertainty exists as to its native 
habitat ; however, it Is generally supposed to be a native of Persia. 
There are two distinct classes cultivated in gardens, viz.^ the 
long pod and broad Windsor. The pods of the former are from 
5 to 0 inches long, and contain frotn four to six medium sized 
beans. Those of tlm latter are from 3 to 6 inches long and mnoh 
broader than the long pOd, and generally contain three fiat large- 
sized beans. There arc uumerous variotios detailed in European 
nurserymen’s c:italomms, however all are referable to either of 
these two classes. The long podded varieties am the most pru- 
lific, and suooead best in this country. They ‘acclimatize without 
any perceptible deterioration in gyaiity, and should therefore bo 
always grown in preference to the broad Windsor sorts, 

£n the plains, beaus come in use about the middle or end of 
February, and continue in season until the eud of April. They 
should be sown in suooession from the middle of September to 
the end of October. Two sowings are sutficient for ordinary 
requirements, but when it is desired to have thorn in season 
for as long a period as possible, throe sowings sliould be mode at 
intervals of a fortnight between. They succeed best in a deep, 
rich, and somewhat heavy loam. AVhere the soil is light and 
sandy, heavy manuring must be resorted to in order to meet with 
euooest. 1 find the followiug to be a good and economical mode 
of preparing the ground. Big trenches 1 foot deep and IS inohes 
wide, at distances of 3 feet aMrt for long podded, and 2^ feet 
for hoBxd Windsor sorts. Half till the trenches with old rich 
nianare^ and dig or fork it into the subsoil at the bottom of the 
trench. Then fill up the ti’enohes with the surface soil and also 
give it a liberal supply of manure, The trenches will now form 
low ridges owing to the manure and looseness of the soil. They 
should next be pressed with the foot, and if the soil is still above 
the Burroundinglevol, part of it should bo drawn to each side, 
leaving a space 18 inches wide dowii the whole length of the 
rows. The soil drawn away may be left along both edges of the 
latter for the purpose of facilitati^ the retention ol water when 
iriigatiiig. The seeds should be inserted 2 iuchos below the sur- 
face in double or olngU lines in each row at 6 iaolies apart, and the 
aatna dfotanoe between the lines when two are sown. The double 
line Is preferable to the single one for the following reasons. 
If the seeds are imported many of them fail to come up, and the 
resnltiiig vacant spaoei, besides being a waste of ground, give the 
, an untidy appearance. In a double row, vacant spaces, as a 
are not so numerous, besides the plants are much beneOttsd 
by the support and protection they aflord each other during 

storms. , ^ t 1 . . 

The gorroinatlve potver of the seeds ia much Increased by being 
soaktdln warm water for six or eight hours before sowing. 
Caret bowtver, most be taken that they are not again dried up by 


being inserted in hot and dry ground. When the latter is in 
the state mentioned, water should be given immediately aftet* 
sowing, and the ground kept damp by 8ubse<pieut waterings 
until the seedlings appear above gronnd. During their progress 
water should be freely given, the ground kept fr«w of weeds- and 
the soil frequently stbred bet weeu the plants. When the fiowers 
begin to appear, a slight earthing up around the nock of the 
plants is beneficial. When the stems are well covered with fiowevs 
or whsu about 14 or 2 feet high, the point of every shoot 
should be nipped out. If this is not done they will continue to 
gix)w and flower without forming any potl^. As alresii^ mrntioTied, 
the lofig pod soolimatizes readily. When seeds for future use are 
desired, they should be collected from the pods lowest down on 
the stems, as tliese are invariably the largest and bi>st developed. 
The bean is not subject to disease or to the attacks of insects W'heu 
cultivated on the plaints 

On the Hills — antumn sowings come in use in May, and by suc- 
cessive spring sowings beaus can be kept in season untHl August 
and September. A sinall sowing should be made in October or 
November for the oarly crop of the following spring. Those for 
the main crops should besowu in euooessiou from the begimilng of 
March to the end of May, at Intervals of about a fortnight between. 
The mode of cultivation is the name as decribed for the plains, 
and need nob a^iu be detailed. The plants are sometimes at- 
taoked by a species of aphis or green fly. The best remedy is 
frequent syriuglngs with soap and tobacco water.— W, G. 

— ffttiiaa forestry, 


THE GARDEN ANEMONE. 

rriUE Garden auomono may (A, hortenjiiff) be said to comprise early 
X summer and autumn varieties, so long as may tliey be bail 
in flower by adopting the practice of sowing at different times. 
The beauty and almost limitless variety whicli may be obtaiued 
from a cheap packet of seed of the garden anemone is astonish- 
ing. We know few nlants that present the same rich variety 
of colours which this line old plant does. From such high-toned 
colours as brilliant crimson, down to pure white, through every 
one of the primary colours, in nearly every variety of shade, tiio 
transition from one shade to another U perfoot and complete. 
Then the simplicity of their culture renders tliem most daefrablc 
to all who love their garden, 'yet neither have much time nor 
money to spend on it. By sowing a packet of seeds at the 
present time an exuollout orop may l)e reared for next year’s 
uisplay, in the flowr^r gardcii, and in fa<'.t many years’ 
becauso the roots aro perennial, and may be kept for many 
years without deterioration of vigour, if well cultivated. 

The manner in which they arc usually done, however, is not 
the best. They are sown usually too thick, and no thought i« 
given to the necessity of thiuuing them out, so as to allow of a 
vigorous development of the small uumbev which may be reanired 
for the purpose of keeping the garden gay. If only a small bed 
is wanted, or a few patches, the seed bed should be thiuued out 
6(juaUy the same as if tliousands were required, and tJio trimmings 
may be utilized by being transplanted while young to any 
spot that w'auts lighting up with flowers, such as shrubbery 
borders or tho margins of paths in tho vegetable garden. 

The anemone likes a rich soil, but the manure used should 
not be of a crude nature. It ehould bo well rotted, and, if 
possible, mixed with old turf from rich posture that has been 
stacked for some time to rot. In sowing tlic seeds there is some 
difficulty, owing to tho woolly covering tliat envelopes each seed, 
ot distributing them evenly. This may be overcome by turning 
the seeds into a basin, and sprinkling over them some moUt 
sand and mixing the whole and rubbiug thorn together till 
tho seeds separate ; the sand will require to be about three 
tinu^s the bulk of the seeds in order to make a oomplote separa- 
tion of the soods. Sown at the present time, the plants will 
bo strong enough to stand the winter, and may be transplanted 
next spring as soon as they show signs of growing. They 
usually do butter when sown in lines rather than broadcast, ami 
they can be transplanted more easily when so done, because 
plants may bo lifted with less disturbance to their roots. Sowings 
may also be made in spring and cu.rly suminor-— say in April, 
June, ami July— which will keep ip a supply durlog the whole 
of tho summer . — North Itrifhh A^irmiUnrUt. 


ON SOME NEW GARDEN REASE, 


T he number of new candidates for public appreciation that turn 
up annually now-a-day$ in every department of gardening in 
sogreot that it behoves every one who has a garden, and wiahofc 
to make the most of it, to examine and criticise every new- 
comer severely before he accepts it as worthy the reputation 
with which it is sent out. in no department reoeutly, perhaps, 
has there been more energy displayed than In the vegetable 
garden, and perhaps no subject thereof has received more at- 
tention than tho pea. Being one of the most itnportaut of 
summer vegetables, oertaiuly the most popular, no wonder it hoj) 
received the large amount of attention it has done. According 
10 a report In the OardtiwtC Ohronklt of last Saturday, wo 
find there are no fewer than seven new varieties on trial 
at Boreaton Pork, which bid well take a first plaw among 
the existing sorts already in possession of tho public. They 
are— 

Duke of Connaughtf a main crop summer poa, a strOM growing 
sort, attaining a height of about 5 foot, free bearing, vntfa large, 
loog> well* filled green pod®. Described as Well fitted for 
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the exhibition table. Awarded a llnt^claeB oertlAcate by the 
Fruit and Vegetable Committee of the Royal Hortiouitural 
Society of London. 

Prapm it a duo sample of the ne fk* uUva typO) with large 
broad, po^ which dll well, ▼igorooe and free beating. 

MagH^cent U described as one of the verv finest main crop peas 
in eJtivaiiou. It has very larae, broad, long, weil dlled and 
singularly haudsonie pods of a pale green colour, s(^uare at the 
oni which are nnrivrtlled for exhibition purposei. It grows to the 
height of about feet. It belongs to the Telephone type, but 
has none of the puffy appearance whiob tliat variety poasesset. 

/auiiiciWr*— which also passes under the name of Ifom 
has large, square* topped pods, having nine to ten duo peas in eaeh. 

Victor is a dwarf pea of about 3 feet growth. It Is a very 
prolldo bearer, with dne, welhdlled, square topped pods, which 
stand well. 

PetpHiLdl la of the Veitch’s Porfeotion type. It is a profuse 
bearer, and perpetual, as the name implies, carrying its crop late 
into the autumn. 

J)HChe;iti of Atbmy is described as due, but too near iu character 
to the Duke of Connaught to be considered distinct. 

The value of these peas, however, must be taken relatively, and 
with caution, till they arc more definitely proven. There never 
was a time when pease of a superior kiud more abounded than the 
present, and some of the older kinds, such os Vcitch’s Perfection 
Champion of England, and many are unsurpassed for their general 
good qualities. While, therefore, we should be on the outlook for 
the results of careful work on the part of hybridizers and selectors, 
wo must make up our minds to some measure of disappointment in 
following up or keeping abreast of the march of progress.— 
BHtuh Agriculturint, 


CHIVES VERSUS SILVER SKINNED ONION FOR 
PICKLING. 


I T is not generally known that chives make a very delicate and 
valuablo pickling onion. The way in wliicli chives luo usually 
grown, via., allowed to remain in the same spot for many years, is 
not likely to lead to the development of rrwts iu any degree fit for 
pickling, because they arc too much crowded to admit of anythiog 
but the amalleflt sizetl bulbs being obtained. If, however, they 
are planted out in tlio montli of October singly, instead of in 
clumps unbroken up, very fiuo roots for the purpose will bo the 
result They are milder than the allver-skiu onion or the common 
sorts cither, and arc more crisp os well, eating more like nuts than 
pickled onions of the usual quality. The ground should be fairly 
well cultivated for them, diggiug well, and giving a fair amount of 
manure. In planting, drills about six inches apart and about li 
inches deep should be drawn for them, In these drills the roots 
may be sown thickly, and covered as if they were peas or any 
other seed,— AVu-tfc Brxt'wk AgricuUurui. 


MINERALOGY. 

THU SINGAllENI COAL MINES. 

Da. Kino’s Lkctuul attuk Mc.skum. 


come, to lay the coal down at Madras lo cheaply that it will com • 
pete very iavouiably with the fuel now ootaiaea from Groat 
Britain or Australia. 

At tills point, and balore going farther with the subject, I shall 
a^k those of my hearers who are up in the geology of Indian 
coal, to hear with me while I explain a few teohuioailties which 
may perhaps make the story of Singareni clearer and more interest* 
ing to those not so happily prepa^. In describing the geology 
of ludia, it has beeq found convenient to call the country lying 
to the south of the great alluvial flats of the Ganges and Indus, or 
the Indo-Gangetic plain. Peninsular Indi^ ; while all the oountry 
to the north Is considered pxtra*Paniasalar India. The preseut 
argument Is oonflued therefore to certain rocks pr formation of 
PeaiuBQlar India. A very remarkable aud extensive serious of 
sandstones and other rooks, obaraotorized by the fossil remains of 
plants aud hence often called the plaut-beanng series, U develop- 
ed In the central and north-eastern part of tuis country, and it 
stretches down towards the Madras Presidency from the Central 
Provinces, by the Pranhita and Godavari rivers. This great 
series contains a sub-division of ooabbearing rooks, but these are not 
of the same age as the ooal-bearinu rocks or coal measures of Europe. 
We do not know of, nor do I think there are, any rocks of carboni- 
ferous age in Peninsular India. To put it proudly ; this wonder- 
ful series of plaut-beariug sandstones is a speciality of India ; it is 
also met with in South Africa and in Australia, but it is best de- 
veloped in India, and— shall I si^ it ?— has been best worked out 
through the sure labors of Mr. W. T. Blauford, Dr. Feistmautel, 
and others among my colleagues. It is in fact an Indian, rook sys- 
tem, staudiug on its own lithological, strategraph leal, aud palteon- 
tologioal merits, oonfmed within no limits of European or Ameri- 
can classification, but demanding a place ^ for itself iu the great 
geological history, and worthy of its classic name, the Oitadmna 
A very marked member of the system, or rather of the lower 
part of it, is the Dunmla forniation, containing the Indian coal 
measures. Such terms, however, as ooal-moasuros and ooal-beariog 
rocks are apt to mislad^ if only iu the matter of their being a 
diflcruuce of age between such rooks iu Great Britain aud in IndU. 
Hence, when they are spoken of hero, it is safer and better to 
call them BaraLarH and stones or the Bamkar gi »up sub-division 
of the and tlius the term stands not merely for rooks 

named after the Barakar river, but fur a wioup of rocks in which 
the coal proper of India is known to ooc ur. 

Thus, when a geologist finds himsclt on lower Gondwanas, he 
is on the alert tor Lhwiuda strata*; but if he fools— as I did when 
walking over the Singareni country— his foot drag over the 
peculiarly rough surface of Barakar sandstones ; then, no India 
trapper can heat him at taking up a trail which sliaii lead in all pro- 
bability to coal. Although it has just been stated that the Goudwaua 
system requires a place of its own iu Geological history, and 
tliat its Daimtda fonnatiou is of a diflercut age to the uarboniferous 
formation of Europe, they cau be placed approximately alongside 
the European order of clasaificatiou thus 

clans ijicatwn, Indian cltmijicntion. 
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D uring my nlisonce in England for the last two years, the 
opening up of this country by a more extended system of 
railways has been under the consideration of the Government, 
particular attention having been devoted to the coal-producing 
capabilities of the regions adjacent to some of the proposed linos. 
It was therefore with considerable pleasure that I saw the 
Singareni ooal-licld once more receiving that notice which it de- 
serves, Hidden far away in a little-frequented part of the Ni- 
zam’s dominions, aud very small, it is yet the only field certainly 
known to contain seams of coal of importance within reach of this 
Presidency. 

It may indeed be said at once, at the outset of this lecture, 
that tnere are only two areas of coal-bearing rocks in this Presi- 
dency. One of these is at Beddadanol in the Godavari 
District ; but after Ijeiug bored the results wore so poor that 
discontinuance of the explorations was reluctantly decided upon ; 
for any further examination could only have been carried on 
in ground where the placing of sites for bore-holes would have 
dependoil very much on what was little better than guess* 
.rork as to the probability of their striking any coal oven 
at groat depths. The secoud field is near Bhadrachellnm on 
the foitUh side of tiie Godavari ; its area is unfortunately very 
limited, aud there appear to be only 21,000 tons of coal, of 
which little more than ouo-half cau be properly worked. There 
are, however, other areas not far from these which, though small as 
compared with the uoabfields of the Central Provinces, are of suf* 
ficieut extent and capability to make them of exceeding interest to 
Madras. It is true they are In what is at present a very out-of*the- 
way region, aud— as may be seen on the map--*they look infinitely 
small iu the vast area of Southern India : still, the opening up of the 
country will come in time, aud the amount of coal iu a field is not 
always proportionate with the extent of that field superficially. 
The saying, ** little aud good” may be applied to coal-fields. The 
demand for ooai it now so argent and far-reaching that very extra- 
ordinary efforts must be made to win it ; and I hope, with but few 
data at hand, to show that the resources of Singareni and the 
other fields to.be mentioned are likely to repay such extraordinary 
efforts. In fact) that it may be possible, for very many yeai*s to 


Concerning the groups of tiro iJamvdabt it is only necessary to 
state that the KanUMs do not contain coal, and arc not known to 
have any scams worth cousideratUm. The Barakars are coal- 
bearing par exedknee. 

The Talchir formation need only bo referred to here because it 
occurs at Siugareut associated with the Darnudas, 

1 trust it will be perfectly understood that the term coal is here 
used for the fuel properly so called which every European ought 
to be able to recognize at once ; though, indeed abaeuoo from 
home and the not having seen or handled it for yeai’i, or oareless- 
ness about noticing a stone which is as typical of Euglaiid as any- 
thing else, have made soiiie men so blind that they have mistaken 
the hard and grassy black mineral tonmaline for coal, the black- 
DORS of colour generally being the one main attribute of an 
otherwise easily recognizable I'ock. Otlicr substaucos such as 
lignite, like that occurring on the Travauoore Coast, or the 
compressed and partially or w holly uarhonized vegstable matter of 
the alluvial deposits of Poudicherry and Cuddalore, however use- 
ful they may turn out as fuels hereafter, are not to be thought of as 
coal. 

There is no doubt about the ** stuff ” (as some people have called 
it) of Singareni being coal ; several tons of it wore urougUt down 
to Madras in the Duke of Buckingham’s time, when it was tried on 
the Madras railway by Mr. Trevothick, who reported it as coal 
without a question as to whether it was anything else. The only 
doubt was as to its beiug good enough for the work required from 
ooal or other fuel on the Railway, and the Locomotive Superiu- 
tendent decided that it was so fitted, if it could be landed at the 
railway at a sufficieutly cheap rate. 

The coal-fields now under cousideratiou are situated near the 
south- eastom limits of the area of Lower Gondwaua rocks. 
that Is on the lower part of the Godavari valley, 'dr cl^ 
to It, Singareni being the only one not absolutely within 
the drainage area of this river. They are Tatpalion on the left 
bank of the British side of the Godavari : Singareni, Sivararum and 
Madavarum on the Nizam’s side, and Beddanol in the Godavari 
District. There are others, such as Llngala, Kamarum, Band- 
ala and K i na rs ani, but these are not of immediate iuterost, 



OotoW I, 1883. 


THE IJ^DIAN AGRICULTURIST, 


385 


If one of the mm Important of these ttelde be only opened up, ing oao-tWrd for pillars, etc., there will be (8,300.000) flvo^nd. 
and an my and cheap route be made for getting the ooal carried half milliou tons of workable coal.” This tonuage U oaloolated 
awi^, the re»t oan be utiliaed ia turn. Isay tUU because, as al * , . . . . . » 

ready stated, the fields are small, aud iu ease of auy very exti*aor« 
dinary dehumd, it is as well to know that there are . reserves 
which shall prevent failure of supply, those especially coosider- 
ing the enormous outlay required to win the coal aud distribute 
it over the laud. Slugareni, though it be of small size, is the most 
important field on account of its having Ifcen best expl '’od, aud be- 
cause its cool is knowu to be good m quantity and quality, Ou the 
other hand, Sivawarum, Madaverurn, and Boddadanoi are parts 
of conneoted area in which tliere may be largo oxtonsiona ot 
Barakar strata. There are fair indications of good seams at 
Sivawarum ; but so fni-, Beddadanoi has failed to show anytlunc 
better than poor coaly shales. The Siugareui field is situated 
about 1J7'* 35' N. Lat. , and SO'^ 22' E. long*, in tho eastern part 
of the Kuiidikonda taluq of the Nizam’s doiniuions. It is about 
1.30 miles from Hyderabad, 50 luilea from Huniinkoncla tlirough 
which town it is proposed to run the Hyderabad-Ohanda railway, 

40 miles from the nearest point on the Godavori opposite Jihadia- 
chellum, and between 80 and 83 inilea from BezwaJa, whence 
there is canal ^vay to Madras. Kuuinmniat, thu nearest larg 
town, lies about 24 miles to the South. I'iio country i.s very 
poorly populateil with few small villages iu tho midst oFjongl- , 
but fortunately for railway purposes in tho plains and nr>t 
hidden away among hills as is the case with some of tho 
other fields. It was even difficult to give this field a imnu* : 
but it is called after a once large village which, though not uctnab 
ly on coal-rocks, is not far from them. Tlnn o are about 19 square 
miles occupied liy the Damiidas, only 8 of which can Ijv cousift 


as Barakars, a considerable portion of them being cov'ered iq) or 
overlaid by Kamthis, When I first fouud tins field, ;iK that 
was evident to me was that it was one of B.irakar sandstones. 

I soon fouud that they arc asaoemted not only witliiheiroxer- 
lying group the Kumthis, but that thf- Talcliii forn ation under 
lies them. Such an association of the lower Goiidwamis was 
eminently satisfactory as showing that this lioM was not a mere j 
dying out patch of a single group ; and therefurn my liopcfulne.s.s | 
of finding coal \va.H cou.siderable. My search was eventually re- 
warded by finding a solitary out-ciop of coal in a potdiolc in 
the bed of the main stream, the waters of uhicli liapprued to 
be unusually low at tlio time. Having thus, ascertained the 
evistonco of coal, I completed tlie surve> of the fudd, aud pointed 
out where trial borings shoii^ I ne made. The borings were suirse- ; 
quently carried out by Ma Heeman, the Mining Engineer of the 
NbVjnuV Dcpaitment of Public Works, and 1 had the good lortum* | 
to visit the place once more while he was ut work. On this oecii- | 
Sion, tlic boro-holes indicated that there were other sr-jiin.s beside 
the oucl had found ; and altogether my friend was iu tlic highest 
state of excitement over the quality of the ooal mid its extent. 1 
Sober calculation was however brought to bear on the data so 
obtained : for, there Is no getting ovm tho faot that thougli a. 
cubic yard of coal weighs aliout a ton, there aie only so inaiiy eiihie 
yards in a square mile,, ami Mr. Ileenan had as yet haidly bored 
over a square mile of gioiind. 1 now come to a part ol t'lecuh- 
ject of my lecture, tho coiisideratioii of wliioli i.s fraught with 
considerable difficulty. I refer to th(' useertaiuing of the amount 
of coal likely to be got out of a field like this, and 1 inn.-it coiifes.-^ 
to a considerable amount of hesitation in taking it up, h-causc tin. 
calculation is besot ou all sides by sucli pit-falls as failure in c'>n 
tiiiuity of the scams, doulits as to wliotlnw the scams are alwayR 
the same, and variability not only in tlie thickno.Sh of th(’ aoams, 
but* in their composition. Furtlier, in our examiujition of the i 
lower Go ndvv'aua formation ivm if extends dowm the fiocUivari valley 
from tho Central Provinces, si tendency is observable in the liaui 
kara to hold less and loss OJUT as though Limy were tin uni ng out ot 
dying away to the soutliward. Ifiuice the clnmces are that an 
outlying pocket of tin* lower GoudwtUiaH such as this little .ircf* 
miglit only hold fitful and capricious seams On the other li.and, it 
is possible enough for such a pocket to be a ricli oUi*, and 1 am bound 
to state that such appears to be the condition of things liere, j 

Be this as it may, Mr. Hceuaii completed his evplorations, ami 
in 1875 lie prepared a rr-sain^' on Coal iu H. U the Ni/am’h 
Donduious.” in whieh, among the accounts of otlier fields, Jic 
gives an extremely enonnraging skotcli of tlic capabiUtn s oi 
Bingareni. To this rvuum'. 1 am imlchtcd for tio' dat.i ami cah nl.i , 
tioiis which 1 shall now place htfore you, and v\ Inch I shall now I 
take the liberty of discussing, .seriatim, as close! \ an po-^nlfic by tlic | 
light of iny knowledge of the behaviour of tin* D.imiuU i n iuiiti.in j 
and its groups in the Godavari valley, fi\>r cc/iivenience of w»»ik | 
and other causes, Mr. licenau examined the field in Ivvo parts, a 
northern one iu wliicli the out-crop occurs, ami a Houtlicrn one, ' 
He put tho boro'holos down in thu fir>t pi>i tiou over an urea of one j 
and-a-half square miles, outsi<]o of whicii there i.s still a good d'oil | 
of Barakars ;and in tho aoutliern j>art 1»'» fioicd over about um- 
and three-quarter square miles, leaving a similar solvngc of san I 
stones all round. In the northern-half of tho field there are four I 
seams of coal, the uppermost having an avciago thickne.ss of .six 
feet, the next two have an average tliickuc.ss of thive lerl c.ach, 
and the bottom one, at 151 feet below tho surta x, is Hometimes .34 
feet thick. The bore-holes appear to liave each pierced the t<mi 
seams, so that the calculated area is tho same for each. Indeed, 
Mr. Heenan specializes the bottom seams as liaviug this ar-a : 
though ho does not venture to estimate its average thickness v» iy 
oI^eTy, as It is on an uneven leuticalai* bed, thinning out rapidly 
at the edges. In tho southern portion, the four seams arc 
still extant, but tliey vary in tuickuess ami depth, I will ^ 
now read to you wlxat Mr. Heeuaii says of the capa- • 
bilities of the seams, — The upper or King’s scam” — as iny j 
friend calls it>—** extends over au area of one-and-haU snuare 
t;^es Ott au average thickness of six foot throughout, aud allow- 


aa folio w<# cubic yard of coal being equal to a ton weight, 

14 squaio miles, which will give double the number of cubic 
yards, or 0,292,800 tons, It is usual in ooal-niiutng to have about 
one- third of thu coal in the form of pillars or blocks for 
the support of the roof wliich amount being suhstraetod from tho 
above touua^^c leaycn 0,195,203 tons, rather over Jilr. Hecman’rt 
estimatn. There i« alwayy an enormous deal of waste iu wurkiug 
cool, ospocially with ludum coal ; while there is sure to lie a lot ot 
poor shaly fitutl' which will not come up to tho requiremouty of 
I railway'' fuel ; 1 ^vould, thoretoro, .yuhjtxjt tho amoaui <nvcu 
I to a further reduction of-onc third when tho result would Im 
4,130,134, or say 4,000,000 of workable caul. Mr. Uoeuau next 
»ay» Tim second ami third seams cxteml over a like area, 
on an average thicknesM of throe foot each tliroughout, and will 
produce (8,500,000) eight millions uud iialf tons of workable coal." 
'J'hcre irt aotm. mistake here, the aggregate thukuess of the two 
seiumis only b fe»‘t, and thu area is the same. lu iu tlio upper soam, 
hcuoc tho prubalile out-turn must be the same or 4 ,IX)l>, 000 tons. 
I will not enter into Mr. lioenan's account of tho bottom seau 
ho clearly^iad not obtained .sulliciont data fur a fair osfcimato at 
tlic time of publishing his Ho estimates, however, that 

there maybe 8,500,000 tom, whioli 1 very much fear, will be fouud 
above the true quantity. Whatever it be, 1 refrain from making 
any guess about it, Suifice it to sa)' that tho soam is sometimes 
very thick, and it may give siioli thiokness of good coal, in tho 
arc'i defined by tho bore holes as to keep tlic total tonuage of the 
northern part of thu field well above eight or nim* million 
tons. In the southern area, the lower seam tliiekcus out 
to over .50 feet in some places, but the quality of the coal is 
anid to ba variable, The three other seams arc sliglitly reduced 
along the western edge of the field, 'riiey are somewhat larger, aiul 
Mr. Heenan calculates, on a oorreapondiug increase in the probablr. 
out-turn, which I would, however, reduce to about thu same amount 
, lu the northern field. On the whole, the pos.sible out-turn ol 
good coal may he reaMOuably reckoned as l(J or 17 million tuns, foi 
tin* whole field . uhioh is indeed vastly larger than I ever expected 
for so small an area. I am bound to be as cautious as possible 10 a 
calculation of tins kind : hut I must at the Huuie time give due 
credit to Mr. Kv'^nan'y stated facts ooncorniug the thioknosses and 
ureas as shown l*y his boring explorations. All that we ffiel justi- 
fied in doing is to weigh iii,s opinions on tliu quality of the coal 
in tho 8cani« and the likelihood ot their being so permanent in tlodr 
tliickacss as he He(‘ins to think they are ; and i think tlic reduction 
X have made on Ins total tistimate of 4(i million tons will meet tlic 
contingoneics likely to be cneountered. 

Tho quality ot tfiu coal is the next point ol interest, ’JNiat wiiicli 
I myaeit ohLaiued at the outcrop was tolcialily light and com- 
pact, —ird sink}', but cliargcd siightl> With j» ilclieh of powdery 
clmicoal, bi caking into lug Jutnp-i, and havuig the bright luaire (>t 
diiniiy coal. Aft* r iL b.ul Ijecu drictl m the .su.i, it soon made n 
eat blazuig fire in front ot my tent, wlueh \sas kept up all night 
by III*' people as being something new in that country. The- next 
morning all tlmt remained was a heap ot powderml ashes and some 
fingnients ol harder einder which w.-rc easily knock(,‘d 
powder. An analysis, made at the survey kiboiatui’y in (JalciUta, 
gave the following results > 

l‘’i veil carbon . (;2*l i 

N’olatile mattei 

(Moistuio (i'O) 

Ash 
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Total lUO O 


This .Hho\^sa very fair style ol Indian ooal : the ir> p(‘r cent ol 
ash is, however, just within the limit ole »al liaving a ready sale 
in India, wliilc tlic propoi turn ol fixed carbon is much liigher than 
that ol itveiagc Uauigunj c jal. Tin* mnstnro is lower than i.s 
usual with (hula van coal, Siibaequeiitly, the coal underwent 
more practical tc-,ts. A 'diilt was mu down 20Utt. away from tljc 
.'iiteiop to (JOlt which reached the bottom ol tlu.« uppurmi;st 
Hf-am. About 300 tons were c\ti acted and sent to Hydcrab.nl, 
wh«*n- it was tound to work vi-iy r. itisl’actoril^^ both lu the statbi./ 
ary eM"iiie an I at the wan k ihop toig*' 3 . G i the A1 idriis Hailway, 
about t In cc years ago, (‘xpcrimmits showed ih it the coal is very 
haid, mikesliLths dust, uud leaves vciy litlh' nili in the .smoke box ; 
tli<-re wa.s no dilliculty in making steam with it, but it was fouud 
make a gieat deal ot ashes in the ash-pau, lor which, of eourse, 
•special an aug'mnmtH can be ma le. Tlic gi oat point about the.se 
#• Nperinrmt.s is, that tlic coal was not thi’own aside as bcmg of no 
aO'*nunt ; Mi. 'rrevcthick iu his leport calLs it a “ good serviceable 
fuel uii'lsjiyH, “ that if the facilities tor carriage am such as will 
avlmit of its living delivered to consuiuera at a reasonable rate, it 
Niifiuld b*' iveU Wiii'th working. ” Tile coai of the upper seam has 
only lie<-n practically tested ; but, by all accounts, tlmt ol tin) 
tflluT nonni^ Hi Itfi lound to Itn of niinilav quality. Mr. llcenun 


Ui 

tlic 


ve.s the lolluniiig analysis ol coal from the fiower seam, iu which 
ic pcrcenligc of ash h I'ciinrkably low : — 


h’lxcd carbon 
Volatile matter 
Asli 


(5GO0 
23 '00 
1100 


111 coiittidoring, now, the means of getting this coal to Madras, 
or indeed Uic having it trauaported anywhere, the depth at 
which it lies, the nature of tho locality, and tlio means of approach 
are matters of great importance. The lowest scam is only I.iO feet 
from the surfaoo in tlic northern part of the field, and it never 
runs lieyond 2 j0 feet ; so that the pit shaft or ehafts will not 
involve any e.xtraordinary sinking. Tiicn tijmo will be no great 
demand on pumping apparatus ; the locality i.s a dry one being iu 
a very Binall drainage baHiu of about 37 square miles, at the head 
of one of the minor feedtrs of tho Munier tributary of tho Kwtia 
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rWer. The eituation, aa I have already laid, li favourable owing 
to iti being iu the low country, and thus eaiily acoesiible from the 
wide open plaini of Kuinmummot. It li, of course, a jungly 
region, of secondary foresr ; but thii will be of advantage in luppiy* 
ing timber for the works and railways. So oonveniout is this iield 
In every way, that I used to dream of it thus If the Nbsam’s 
Government do ever carryout a system of railway— as was then 
proposed, between Hyderabad, Chanda, and the Kistua frontier 
vid. Haiiinikoiida ; w)jy should not a zomiudar— .say a Europeai 
—at Singareni, import his miuiug<plaut viil Cooonada anti th< 
Godavoi’i, sink his pit, lay down a tramway from the colliery tc 
Kummummet, and supply the railway at Ka. 5 a ton? I reaU 
think still that this might be done at a profit. 

This brings us easily to the problem how to got the coal out o 
the place and lay it down at Madras at a fair rate. In tiic Govern 
ment enquiry or correspondence of 1879 on the capabilities of tin 
Singereni and Godavari coal, Mr. Trevethick stated that the cos 
of the Godavari coal should not exceed Rs. ir»*4 per ton, stacked ir 
the Eoyapuram yard, to attain the same result as is got by usluj 
patent fuel at Rs. 22dl <9 per ton. 1 very much fear that si uc* 
then the price of patent fuel has gone down somewhat ; in whicl 
case Singareni must 3 ’iold its fuel at even a lower price than 
Rs. 15-4. 

The first point is as to what the price may be at the pit’s mouth 
The coal already mentioned, as having been sent down to Madras, 
cost Rs. 8-8*2 per ton at the mouth of the sliaft. Of course the shafi 
is only a temporary affair, with no appltoces in the way of inachin 
ery and the coal was got out in Wie moat primitive manner, at n 
price very considerably above what could be done at proper col- 
liery worKB. Coal is sold at pit-mouth, in Ranigunj and other 
places on that aide of the country, soinetimeB for so low a price as 
Its, 2-8 or 3 per ton. At Warora iu the Central Provinces, coal is 
sold to the public at Rs. 7*8 per ton, iinscroencd ; screenings or 
small cool at Rs. 4, the price to Guaranteed or State Railways 
being lower. The AVarora prices cannot bo taken as a fair criterion; 
the colliery itself was an entirely abnormal (.tovornment w’ork, 
an encouragement work, in fact, and it was coustructed at very 
enormous expense ; and worst of all the Government still w'orks 
t. It seems hardly the correct thing for Government to work a 
colliery ; it is a question, indeed, whether Government should 
force a commodity on consumers who are not ready for it, or 
whether this commodity should be allovved to wait until it is 
wanted when private enterprise will most assuredly got it at a 
for cheaper rate. It is also a question whether opening up a coal 
country by roads or railways is not a more legitimate province of 
Government than colliery work. The intention was admirable ; 
AVarora is a splendid work ; but it cannot bo expected to pay a 
profit on Its cost ; it ought to be given over — oven at a loss — to 
people who will work it at a profit. Then, the price of its coal 
will arrange itself, I thiuk myself that cousidoring the working 
of Singareni will be comparatively easy, the coal ouglit to bo sold 
at a good profit at the pit-mouth for Rs. 5 a ton, or, lot it. 1x5 iU. G 
us proposed by the Consulting Engineer to Government for Rail- 
ways, iu the correspondence of IS.AO. This Rs. G per ton coal has, 
however, to be carried to Bezwada by railway or road. From ail 
I can learn, there sooms every prospect of a railway ; and tor this 
carriage it is tolerably eas^*^ to calculate tlie amount to lx*, added to 
the prime cost. This line of railway will iu all probaliility connect 
Bezwuda with Hauimkondu, which appears to be the place for a 
great central junction on the eastern siue of the Nizam’s Doini- 
uiquB, so that it may as well run close ,to Siugarcui instead of there 
being a special coal line 21 miles long between the field and 
Kuimnummet. In this case the line- from the coal field to Bezw.ula 
will be about 80 miles long. It will be, comparatively spoakiiig, 
over a very easy country. I have walked pretty well over the 
whole of it going south ward.s to Kumiiniuiinot, an(i then south-east 
somewhat in the direction of the old high road to Mudalera. No 
particular stream comes in the way for 21 miles, when the Waira, a 
strong tributary of the Munusr, is reached. Then, rather nor»* 
cast-south-east, over a broken country with another smaller Htrenni 
at 11 miles ; nftei which, S-S K. by the village of A^errapolium, and 
so through the pass between the Ivoudapili and Kowteswar hills 
for 25 miles more to Bezvvada. 'Phere is no use in trying to shorten 
the distauee between the coal field and the latter town to 72 miles 
in a direct line, as is put down in the Government correspondence. 
Tlie line I have indicated is the shortest, and I tiiinU the most con- 
venient that can be run, and it will be at least 85 miles long. I pre- 
fer it to the more obvious route by Partial and the Ki.stna river, 
which would run over a troublesome country iu the alluvial fiats, 
while it would be 2 or 3 miles longer. 

It IS boi'dly neecBsavy to point out how greatly Hyderabad will 
benefit by such a line of railway irreapeistive of it'j traversing a coal 
district, lids eastern Hyderabad ecniulry is the poorest region 1 
liave been in in Moutheru India, us far as poi^ulation and cultivation 
are coucorued ; thougii it has resonrous of great value if they could 
only be brought under the influences of comniurcp and industry. A 
milway from the Kistna delta will carry produce, and perhaps 

J ieople into it, and it will carry out produce which at present lies 
allow. Tiie Chandra railway, however useful it may be, has to 
run a much greater distance over a far wilder and infinitely more 
difficult country. Chanda wants little that Hyderabad can give ; 
Madras requires much for which she will give a fair price. 

To return, however, to the subject of the carriage of coal. This 
mineral is carried in Bengal and Central Imlia, by rail, at about 
Hs. 2-5 per ton fur 100 ndlog. The Madras Railway late is iniich 
higher than this, and tile Nizam’s State Railway curries it for 
about Rs. 3'2. However, perhaps both railways will carry it at a 
lower rate when they have to carry it in any quantity. Not to 
spare things down too finely, let the 3-2 rate be taken, aud this 
will raise the price of coal at Be/wada to Rs, 8-8. 

There is then the water carriage for 274 miles by canal. Refer- 
ring ogaia to the Govenunont corrcspondenco of I879i it appears 


I that with proper boats and an organised system of transport the 
rate should not exceed 2 pies per ton mile, which will moke the 
charge Es. 2>18«8 per ton for tho canal or Rs, 1B0-8 as the prices 
of the canal at Madras ; a father slight charge mast be added for 
carrying and stacking at Eoyapuram yard, which certainly will 
not run tho price b^ond Rs. 11-8 a ton, well within the Rs. 16*4 
laid down by Mr. Trevethick. It must not bo forgotten that 
Rs. 6 is tho proposed prime cos{ iu this calculation ; not Rs. 5 as 
I would have it. 

The present normal annual oonsunu>tion of coal on tho Madras 
Railway is only somewhoro about 12,000 tone, eoulvalent to 16,000 
tons of Singareni coal ; honoe, if there wore only this railway to 
food and its fuel reserves held out at their present rate, the 
Singareni field might be expected to last for over 1,000 years. 
The fuel reserves are unoertaiu ; the Madras Railway i Company may 
require more coal, the South of India Railway is ready to take 
a very larce amount, the eastern system of Nizam’s railways wiil 
require fuel : aud altogether it is not improbable that this annual 
demand for coal might run up to 50,000 tons in a very short time. 
AA^ith such a drain, this field might hold out for 350 years ; 
perhaps under certain views quite long enough for us in India ! 
On any view, if a greater demand arise, there are other fields to 
fall back on. 

There is one other consideration regarding the transport of 
Singareni coal, and that is on tho supposition that the Bezwada 
railway scheme might fall through, or roinaiu iu abeyance for 
years. In this case better roads or a tramway must be devised, 
and then it will bo bettor for such a route to run as nearly as 
possible straight to tho Godavari, when tliero would be water- 
carriage without break of bulk all tho w'ay to Madras. Tho 
tramway would go 40 miles long to a point oppo.sito Bhadrachel- 
1am. It would run through a wild country ; but regarding it, I 
can also say, from personal exporieuco, that there will be no 
engineering dittlculties of any cousoqneuoo until near tho river, 
when deep alluvial gullies, subject to floods, come in the way. 
The length of waterway would, however, add considerably to the 
price of the coal, already burdened with the charges on tlie 
coal line of 40 miles ; indeed, the price at Madras would be just 
a fractiou over that which I have calculated for the railway 
route. After all, tho groat advantage iu the proximity of tiic 
river to this coal field is that, with an ordiuary road in the direc- 
tion indicated, colliery plant could be imported and laid down 
on the field at a much less cost than by any other route. 'Tlie 
port for landing is Coconada, whonoe there is caual and river way 
to the Hyderabad country opposite Bhadrachellum, 

I hope I have now shown you that yiugareni is the immediate 
field for opening np ; that 17 million tons of coal may bo reason- 
ably oxpecto<i to be got out of it— if not tho 40^ million tons of 
Mr. Hconau’s estimate ; and that a railway botwcou it aud 
Bezwada will htdp to luiul coal iu Madras at Rs. 11-S per 
on. 

Tlie other Holds iu the neighbourhood are Sivawaram and 
Madaveram. They, witli the so i.ti- unfruitful field of Bcddatlonf)l, 
arc batches of Barukars situated on difierout sides ot a large area ' 
ol Kamthi strata which may bo called tho Asliwarapett region. 
This area of Kamthis is about 210 square miles iu extent, and it 
lies alongsiile tho zig-zag poitiou of the Godavari, between 
Blmdrachellam and the ‘ Gorgi’ of tho river. Thence, it stretches 
down towards tho EUurc and Vamagudum part of the Godavari 
District, 

Sivawaram aud Madaveram arc situated at the north-east angle 
f thin area on, or close to, the bank of the river ; they both 
contain seems of coal of greater or lessor importance. Away on 
the western edge of tlic area, near Cluindragimda and Kuuuigiri, 
tliere is auotlier patch of liartikars which lias not, however, given 
any signs of coal as yot. Tho .probability is \'ory strong that, 
hetwe •!! this ami Sivawaram, there may bn a continuous and thus 
extensive field of the same i‘ock.s underlying tho K am this. Hiis 
lart of tho countiy ia entirely iu tho Hyderabad territory, and Mr. 
llccuau made a few bore-holes in the neighbourhood of 8ivawarani. 
lie toiiud that there is u seam one foot thick at 240 feet from the 
surface, a four-foot seam at 272 feet, and a third seam aix-fcefc 
Mick at :U3 feet. Tho coal of the second seam is reported us 
.olerably good. All this show.s th.at the prospoela of the Sivawaram 
roiiiitry ar(5 favorable ; the depth is at the same time considerable 
'or Indian coal meaaurcH. 

The Beddadanol Barakars undoubtedly stretch awa^^ under the 
Ashwarapet country, or into tlio Kydorabad lands ; and perhaps 
ilso down under British ground towards Kllorc. Tho depth to 
Adiich borings would have had to be carried had they been started 
u Kamthis, and the iucortitude with wliichl should have had to 
loiiit out Kites lor auch opinions, practically frightened me from 
ulvisingliovcrnmcnfc to proceed further in tho work of explora- 
tion 1 am bound to admit tliis in the face of such vastly boldoi 
.ventures an wore carried out-^fruitlcssly us far na striking coal 
ooka w'aa concerned— in tlic Nerbudda valley under the dire<!tion 
4 tho Chief of the G('ological Survey. ’Jliere, liowevor, the ques- 
iou for or against tho ocourrcucc of coal at a roasouabk depth, 
u a region advantageously placed for tho railway, was practically 
eculod ; ami it would have boon for tho boat had a similar tnd 
jccn gained in this part of tho Godavari District. This may yet 
0 called for ; it w'ould be orniiiontly satisfactory for us to have a 
ecoiit field of our own w ithin perhaps 21) miles of the Canal, some- 
riioro in tho noighbeurhood of Ellore ; and on this last view I can 
Illy now say that before leaving this Presidency, 1 hope /o pre 
•arc a notice of the conditions of tho Damudas in that region 
UhSc of more extended boring operations. In the meantime, how- 
vor, toi much attention cannot to bo devoted to the development 
f the Nizam '« field : and I trust this description of them may lead 
3 increased intorcBl in them, not only with the public and 
he Government here, but with theNizftinV Government.— 

'i mcif, 


October 1, 1883. 
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COAL IN THE KHiVSlA HILLS. 

Note on the Ceetaokous Coal-meaauros at Bofsora in the Khasia 

Hills, NEAR Laoubin Syluet. By Tom D. La Toochk, B, A., 
Geolocical Survey of India, 

“I* have visited and examined a section of the coal -bearing rocks 
X. situated at the foot of the Khasia Hills to the north of tho 
district of Loour. 

The section examined occurs in a ravine, at the mouth of which 
stands the Garo village of Borsora, about 5 miles west of the point 
where the Ponatibh or Jadukhata river leaves the hills. At the 
edge of the plains on either side of this village numiuulitlo limo- 
stouo is exposed dipping to sou bh*south -east or towards the plain 
at au angle of 3S\ On proceeding up the ravine along a path on 
the west side of the stream no sections of rock in stitn arc seen, but 
the path is covered ^vith blocks of a coarsiah yellow aud brown 
sandstone. The patli rises for about half a mile until the mouth 
of a small steep ravine on the west is reached, in the sides of 
which the coal seams are exposed. 

At tho junction of tho two ravines carbonaceous shale is seen in 
tho bed of tho stream dipping to south -south -east at au angle of 
Upon this rests a soamof good coal 3 feet 10 inches thick ex- 
tending for about 20 yards along tho aide of tho ravine. This is 
overlaid by 5 feet of shaly sandstone, upon which rests a second 
seam of coal 3 feet 4 inches thick. Tliia seam has been disturbed 
by Hcvoral small faults or slips, and parts of it have been denuded 
to some extent before the deposition of the overlying sandstone, 
HO that its thickness is not so constant as that of the lower seam. 
I'roceeding up tlie ravine about 60 foot of duo yellow 
sandstones arc passed over, and a third soain of coal is mot with 
cropping out on both aides of the ravine. Tho thickness of this 
floam could not be determined exactly, as n small landslip has 
occurred lu the rocks above, aud has partly covered it, hat it i« at 
least 4 foot thick, though not quite free from simly partings. 
Above tills tho ground i.s oovorot! ^ n’ oO or 60 feet with the debris 
from the slip above montiouod^eouaiating of fiuo yellow sandstoneH 
and shales with many fragments of coal, and above this, again, at 
the top of tho section, ia a fourth seam, of shaly coal, *2 feet 
thick. In the whole section, therefore, of aliout 1.50 feet, there arc 
about 12 feet of good coal distributed in throe seams as shown 
below, in descending order : — 

• Ff, lit 

Shaly coal .... . . about 2 0 

^ Fine yellow' sandatonc and shale ,, 60 0 

Coal sraniy No. 3 , . ,. ,, 4 0 

Fine yellow sandstone ... ,, 60 0 

Cool No. 2 ... ... ,, 3 4 

Sluly sandstone . ,, .5 0 

Coal Acam, No. J . ,,3 10 

Carbonaceous shale, thickness unknown. 

Total ,, 138 2 

I'lic coal 01 seams No.s, 1 and 3 i.'* niiieli disint,egrat'*d by 
«‘\})osurt', so that it is difficult to got good for analysis, 

but it appears to bo a very good e nl, w iMi e bright fracture and 
block colour, containing nuniLWipm spis-kf. .m l ii vu .»f a kind of 
fossil rosin, 'riiis resinous .Mnli.stniice, wiiu h is .di.iracferistie of 
tlio coals of this region oc<niiTiiig in er -t iccoow if>dvs, tog^tlier 
w'ith tlie position of the seams below tli ' nmnimiblic limoKlouc, 
shows that the coil is of the same age th.d. uf tlio Garo hills 
and tho small basin at Mjiobularkar, aud is tlioreforo distinct 
from the coal of Cherra Foonjoe, which oecutv above the lime- 
stones. The coal of seam No. 2 is inoro compact and bi-owncr 
in colour, and is traversed in all directions by small joints, 
it also contains specks of the fossil resin. Samples assayed iii the 
Purvey laboratory by Sub 'Assistant I lira L il gave the following 
satisfactory results : — 



No. /. 

No. •/. 

Moisture ..... 

5*84 

SO-J 

Other volatile matter . 

. 35- 16 

30-58 

Fixed Carbon . . . 

. 50*4 > 

50*80 

Ash . . . 

8 ’60 

6*60 


lOO’OO 

lOO'OO 


No, I docs not cake ; ash pale red. 

No. 2 cakes ; aeh red. 

The section oxaiuiiled is very similir in som‘i expects to «nie I 
described by Captain H. 11. Codwin-Au.'^tou (Jot/r., A< I 

Vo). .VAA 17//, I*t. //, No I, 1860) as (i-eiining mi n 
small tributary of the Unibla}’’ near the village of Nongkerasi, 
ahou^ 10 miles to tho north-west of Hor;.oia ; i)ut to <le,t« nuine | 
^oliether the coal-mcasiireK arc ooiitimiou.s between tlicse points 
would require a more detailed exsiniiaation of tiie district than 
I Mas able to make. The only meatus of getting seeti'nis in Hiieii 
a country is to follow up the hill Htrc.inH in nhieii tragm mis of 
coal arc found to the outcrop of the seam, and at this season 
bluuc) these streams are liahlo to sudden floods and h*‘eomc 
quite impassable. It it should be found that tho coal docs 
evtend betuccii those points, itsauiount must bg very Urge. 


Tho outcrop near Borsora is very favourably situated for being 
worked. It ia not more tliaa half-a-milo witliin the hills and* 
at a low elevation above tho plain. The coal risen fi^oni tho out- 
crops so that mines or quarries oould bo cosily dnunod. Tho 
foot of tlm hillri is only 1 mile from tho Patlai river, a branch 
of tho Jadukhata, and during tho roius boats can como up to 
witliiu a fow Imndrod yards of tlio hills. 

Even now groat umnbery go close to the spot during tho 
rains to carry away Urncatono from the numerous quarries between 
Borsora and Lakma. « 


TEA. 


THROUGH THE TEA DISTRICTS OP 
NORTH INDIA. 

(Bf/ a Ceyloii. PlatUor.) 

Nowoong, Assam. 

T he labour for working tea estates in Assam is procured from 
two sourccs'—the local villages and tho cooly districts of 
Bengal. The former labourers aro known as Gacharris, a term 
which ifl applied to all local labour. They aro generally eugaged 
for short terms only, and receive Bs. 5 and Ra. 6 a month, subject to 
deductions for uon-attoudauce. riiis source of labour ia a very 
uncortaiu one, and tho class of men iro very untrustworthy. Ou 
the occurrence of sickness in tho linos, they frequently decamp iu 
I a body, to the serious loss and inoouvonionce of their employers, 
and any row between ono of thorn and tho manager will probably 
load to the loss of tho whole force. They are, in fact, a most 
indopondout race, and it reqiiiros great tact to manage them 
properly. 

Tho Bengal lahouroi’i.s generally imported under three years’ 
agreements, on the expiry of whlcli term, it is tho custom 
to offer a bouus as an inducement to them to re-engage 
for a term of yoaia 4’hia labour-supply is the only depend- 
able one in most lo'jahbies, hut tin' dillivultio.s iu the way 
of procuring it aro considerablo. It is the usual custom to send 
native recruiters to tiuj villages, but tho restrictions placed by 
Govormnent ou tho departure of emigrants, thougli well meant, 
make tlie, difficulties aud expense of recruiting very great. In 
.some ease.s European .assistauts ar.' Honfc down to supply the 
gardens with I.duiur, and tlie work they hav^e to do is of a most 
unpleasant natuic, Tlie hrihe.iy of native officials from tlio lowest 
to the highest is a necessary pruduninary appiroiifcly to socuring 
labour. All proposed immigrants arc ovaininod by Govonimont 
ollivialb regarding tlieir williugnoss to go, and thoir htuess for 
the journey ; this, admirable thougli it no doubt is iu theory, and 
necessary thougli it may bo, add.s greatly to the cxpeiiso and 
difficulties of rooiuitiiig. Tt is also very generally stated that the 
local European Government officials do not look ou tho departure 
of their ryoU, wlio oontrilnitc to fclic local revenue, and on whom 
the prosperity of the district depends, with a favotiiMhlc oyc ; 
ami it appears that very little Indp and guidance c.in bo obtained 
from them. With the police and otlior native offiohils, whoso 
power in tlio case of native rocruiters is alnohite, bribery is the 
nily possible, road to rtnecfH.q. 

I met one planter iu Assam who ’'ad beoii engaged in recruit' 
iiig labour pcrsoimlly, ami wli^ ban boon treat mI in tho moat 
shameful way in consequence. It appears that ho visited tho 
labour district's, and through his nativn* suhordinatos succeeded 
ill collecting and forwanliug tlio roquireil labour ; in doing thii-i 
it is to bo presumed that he hurt tho suscoptibilitios of some 
native official ; for a short time after he arrived at the estate a 
warrant fui his arre.sfc, signed Iiy a European magistrate at the 
place tit which he had hotm staying, and i^rantetl at tho iastanoo 
»t a native headman, airivel at the estate, aud he was taken 
mck all tlie way to Bengal, 'riio charg<3 was one of having 
wiongfully itiilucod a certain labourer, a woman, whose name was 
mentioned, to leave the dUtnot ag.'iinsb her will. A lauyer from 

(^aleulta was engaged to <lcleii<l .Mr. B , and witnesses taken 

from the Assam garden to Beng.al. The case was then proved 
to bo an utterly false ami frivolous one, without the Hmallest 
foundation, aud it was hlmwn that tho magistrafA' h.id granted 
a warrant of arrest b,n* a Em opcan planter at many hnmlreds of 
miles distance, on the mere statement of a petty native hoadnian, 
unsupported liy any trustworthy evidonoc. Tlio ovpoaaos of tho 
‘'asc amounted to Rs. 3,000, which the estate had to pay, and 
no redrew# was obtained beyond a severe reprimand to the offioial 
ill fron ) GoverninoiiL Tnii case gi’oafrly oxeitod 
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attonCioo at tbt> tim«t ami ia ovitlfjno6 of the unfriendly spirit 
which is SAid to bo shown by the local official mind to tho 
recruiting of labour. 

Tho post of imporfcifijj B3n;:ali labour, greatly inoreftsod as it is 
by the locsal owpco'ios, is a vory serious item In the estimate for toa 
planting and cultivation. The amount per head varies in different 
localities, but ranges botwoon Rs, 50 and Ks. lOO, In moat cases 
closely approacHlttg the latter figure, and tho whole of it anrocover 
able. Even at this coat, however, it is iinpossildc, in most cases, foi 
gardens to keep themselves fullv supplied with labour, short-hand- 
edness being a frequent causf*ofloss of crop and neglect of proper 
cultivation. On tho expiry of the term fo»' which the labourer has 
engaged, generally throe years, it is the custom to give a “ bonus” 
of Rs, 20 or so to retain his sor vices for a further period. This 
system has at times led fo much lll fooUng and loss, tho crimping 
of time-expired labourers having once been common. A proper 
understanding on tho snbieot has now bech come to in most parts, 
and crimping, or inslaving^os it is termed in India, is compara 
tivcly rare. 

The outbreak of an epidemic, on an abnormally unhealthy 
season, loading to a largo percentage of deaths ainongst the coolies 
moans a very serious direct pecuniary loss to the garden beyond 
wlint arises from neglected cultivation. All these points, the 
iinrcHablo character of local labour, the difficulty and expense of 
importing Bengalis, and the serious loss that an epldeniio causes to 
a garden, moke the labour supply, though apparently olieapcr, in 
really dearer and less satisfactory than that of Ceylon. 

We are constantly complaining in Ceylon about the forms which 
wo are required to keep in connection with tho medical care of 
coolies ; having seen what the Indian Government require of 
Assam planters in this respect, I cannot but thiuk that we are 
comparatively easily treated. 

I have before me at the present moment a copy of tho various 
forms which have to bo kept on the estates, and duplicates of 
which have to bo forwarded to Governinont. They are nineteen 
in number 1 ! A ^^parnie register of im|>ortod, local, and free 
labourers, A register of deaths of contract labourers, adult free 
labourers, children under 16, adults living in the linos whether on 
contract or not, aud so mi, nil separate and distinct. Then re- 
gisters of sick, of vacoinntiou, aud of desertion ; a dally attend- 
ance roll. The monthly return of births and deaths has 60 
columns, and there are also half-yearly returns. In fact, roturns 
of labourers are in tholr infancy in Ceylon. To appreciate the 
high pitch of development to wliich red-tape can be brought, Assam 
must bo visited. 

Every garden has to keep a native doctor of .some kind to attend 
to tho coolies, and groups of gardens in small districts support a 
European, medical man among them ; in fact, tho coat of medical 
.ottcudance on coolies Is decidedly heavier in Assam than In 
Ceylon. 

One of tho chief grievances whioli planters have against the 
pi't'sont labour laws, and the m*itliod in which they arc enforced, is 
tho great amount of Oovenirnont intorferoiicj in all matters 
Ind wren master and labourer. It is tho duty of the Commissioner 
to visit all the gardens in his district, muster the coolies, and make 
enquiries as to whether they lu VO been paid to date, what thoir 
pji> is. what tasks they li.ive to perform, what amount of sickness 
thorn h:iH been amongst them : in fact, to hoar and enquire into 
any compbiints they may have lo make. 

Of j'oiirsc, when tlie Commissioner is a scnsilile man ho does his 
win k in Miidi a way ns to iliHConrago frivolous eomplaints on the 
p.ii*t: of c‘oolio.s but tho immense poAvor with whicli he is invested 
might cause incalculablo harm in the hands of an iucompotent 
erot*'h*'bty man. Amongst other things, tlic Commissioner lias tlie 
])owcr to cancel all cooly agreements, and Ht<»p cultivation in a 
ganlen umler certain oircnmstauces, one of wliicli is a deatli rate 
over woven per cent (epidemics apart), another the coolies’ pay 
being in arrears. When I ineutione<l that in Ceylon it vvas usual 
to haAC several months’ p^y in hand, and that the coolies preferred 
gntting two or throe months’ pay at one time, whilst in some caso.s 
financial causes have left tliom unpaid for a year and over, the 
etatomont was received almost Avith Incredulity, and 1 was told 
that ill Assam such a thing was impossible. The system of paying 
coolies, and of keeping tlieir accounts, is quite different to ours, 
aud very much simpler in the case of local labour. The sirdar’s 
name is alone enteiod in the accounts, and against it tho total 
numl)or of coolies who have worked during the month at Rs. 6, Rs 4, 
or lis. .5, 08 tlio case may bo, and the total sum so arrived at is pai<l 
into his hand for distributiou. Strange to say, the coolies prefer 
this system to any other, and attempts to deal with them direct 
Jiave fsiled. Imported labourers are differently treated, aud more 
according to tlio Ceylon system. 

Extm plucking is always pail for in cisli on the sp »t, at .a very 
fair rate, generally one pice (f anna) per lb. of leaf, the task being 
ordinary 16 lb. for men and 14 Ih. for women ; some of the latter 
of course making considerahlc sums during tho soaaou in this way. 
The task is in Fact very mindi the same tliat is usn/illy got in 
Ci'ylon, though, of course, it always varied in accord nice with 
tho siy/C and ahundanoe of tho flush. Tho field cultivation is 
generally carried on by tlie local labourers, it being a style of 
woik to which they arc swcustomed, and requiring less skill ami 
practice than plucking and nmuufactnre, wlih li w'orka are mostly 


GOBGED LIVEES. 

Bilious conditions, constipation, piles, dyspepsia, headache, 
cured by “ Wells’ M^iy Appb‘ Pdls.’ An. 4, p. I, and As. 10, 
at 4» uggUu. B. Madoii A Go. , Bombay, Gep«ral Aganti 
fdv Indra. 


performed by the more permanent imMrted labonrere. The 
hoeing of land is done entirely by taek-work, and good oooHee 
will frequently earn double and in some oases almost treble pay 
in a day. Wltilst on this subject I cannot refrain from remarking 
on tlio great improvement our decimal system is on the annd alia 
and pie system in value in India. With our somewhat elaborate 
check -roll, the latter system would be most inconvenient. It can 
scarcely be denied that the close supervision exercised by Gov- 
ernment over the imported labourers and their treatment has had 
a beneficial effect. It is said that at one time the mortality used 
to he very groat, in spite of the large pecuniary Interest planters 
had in the lives and health of thoir coolies i this was due chiefly no 
doubt to tho unhealthy state of the country there, but there can 
be no doubt that the precautions and care exercised by Govern- 
ment have done good. 

Another great difficulty in Assam is transport. At present goods 
arc carried by cart or boat to tho Brahmaputra, and thence trans- 
ported to Calcutta in flats attached to the steamers. Tho rates 
charged by tho steamer companies are very high, and make the 
transport of tea from the gardens to the shipping port from two to 
four times as much os tho average rate in Ueylon. The heaviest 
charges, however, are on goods taken up to the disttiot agaihst 
stream ; and oonaequontly the cost of lead, nails, boxes, and 
machinery, Ac,, is enormously increased. As an example I was 
told of some roofing iron for a factory which cost £50 at home, 
and the freight on which from Calcutta to Tespore amounted to 
about Ks. 750. 

In transport, therefore, as well os in labour, Ceylon has great 
advantages over Assam at present. At Debrooghur a railway is 
being made ; is partially completed in fact, up through the tea 
districts, to where a very fine seam of coal is being worked, and 
tliere is a talk of this railway being continued in the direction of 
Calcutta ; but the difficulties, rivers priuclpally, seem very great. 

Tho expense and riolay of a journey up the river have been 
already mentioned : a daily service of very fast little steamers is 
now' being started : tivey carry m iils and passengers only, and do 
the journey from Dhubri to Debrooghur in a comparatively short 
time. 

T. C. OWEN. 

— CryloH Obserrnr.] 

THE CHEMfSTRY OE .PACKING. 

'• •O* 

M r. G. n. WIGNER, F.C.S., F.I.e. (President of the Society 
of Public Analysts), recently read a paper before the London 
section of the Society of Chemical Industry, in which he pointed 
out the importance of proper packing in tho case of various sub- 
stances imported aud exported. 

Amongst the substances requiring the utmost care in packing ho 
specially mentioned toa, and his remarks on this subject will be 
read with interest by growers in India and Ceylon. 

** Tea,” he said, “ is remarkably prone to * acquire ' any external 
odour from the air in which it is placed. It is, of course, well 
known that tea is always packed in cases which arc lined with 
load. In tho case of China teas tlie lead is tolerably pure, cost 
into sheets by pouring the melted motal on to one stone and drop- 
ping another stone on tho top of it. This primitive method pro- 
duces a sheet of somewhat singular uuiformity in thickness, 
weighing about 2 lbs, to 3 lbs. to the square foot. Indian teas a' e 
packed almost exclusively in lead, which is sent out from tliis 
country. It is not pure. It contains an admixture in nnat cases 
of tin, and sometimes a small proportion of antimony. Those are 
added to enable the load to be rolled much thinner, and the weight 
Df it is not more than J lb. to the square foot. Before any injury 
can occur to the tea itself, this load must either be destroyfd or 
lerfornted, or, at any rate, it must not b? in an air-tight condition. 
It is obvious that, except in oaso^of neglect, all sUssh goods would 
)e packed in wood which was at any rate fairly well -seasoned. 
Until recently only, one kind of wood has been used for packing 
tea. This is a species known us ‘ toon’ wood, and every one who 
ins over soon a tea-chest made of it must be familiar with its 
^niu'ral characteristics. It is easily worko<l, does not r(M|uire to 
»o stacked long to season, is free from smell, and not very liable 
to absorb water. The coses of injury with this woo I have been 
of only occasional occurrence, aud appear to have been determined 
much more by aooidental circumstances than by even an occasional 
ailure in tho character of the wood itself. But of late years the 
uipply of ‘ toon ’ wood has run short ; the Chinese have had resort 
to other woods, ami in Assam woods are being used at random.” 

The resc of Mr. Wignor’a paper w'a« devoted to details of injury 
to t(5as, resulting, in hU opinion, from the wood of the oases absorb- 
t)g moisture aud causing the lead envtdope to be attacked, wlitte- 
cud being often found in larger or smaller proportion on the wood 
next to tho lead. 


“EOUGH ON EAia/' 

lean* out ruts, mice, rouuhcs, fims, ant4, bsd biigi, beetles, insects 

•kunk», ^ipmank,, g^hsp,. Aa. 6, p. 1, DcaggUto, B. S. 
Mttdon A O 0 ., Bombay, Qsa, Ag^nU. 
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TOBACCO. 

TOBilOOO CULTUEE IN VIEGINIA. 

(byc. k. beehkley, abieuaoo., va.) 

T he “Old Virginia Leaf’* has probably seen its best days. What- 
ever were the means by which the staple attained its great 
^ reputation, the planters have not troubled themselves to susts^ it. 
Formerly, the facility of raising tobacco through the double 
advantage of rich soil aud cheap labour, with the profit 
of ready eale, induced all who could to plant as large a 
suriaoe of the crop as was possible. Complaints, however, as to 
quality began to be heard sometimes before the war, but wei*e 
unheeded, and now, while tho demand oontinuea steady, the in* 
creased cost of producing the weed, and the decline iu prices, 
have borne heavily on the farmers, and their favourite crop is fast 
losing its place as a haying product. 

To secure a crop of tobacco, two thin^ must be assured— a full 
plauUbed and a full planting. The bed is a spot iu tho woods, 
with a southern es^noaure, cleared oS to the required number of 
square yards, which vaides from 600 to 2,000. Great care is 
uooessaiy in the preparation, the first part of which la burning. 
This is done to kill all grass-roots, and seeds of weeds, that they 
may not grow witli the plants. Parallel rows of poles (skids) are 
laid, four feet apart, extending the length of the bed ; aoroas these 
is built a good sized ridge of wood, reaching from side to sido, 
then fired along its whole extent. After burning until tho coals 
aud ashes have covered the ^und underneath, the fuel is pulled 
over upon a fresh strip of ground, the process being repeated 
untill the bed is burned all over. A powerful breaking-plough is 
used to tear up tho plot, followed by grubbing hoes aud rakes 
kept aoing until tho oiiarged stumpy area is turned into a nice 
soft bed of uniform fineness. It is necessary to put strong manure 
on tho bed to make good plants. The seed is then sown, mixed 
with dry ashes, at the rate of a gill to tho 100 yards, and put in 
by a brush, a small tooth-rake, or by stamping. Plenty of brush 
must bo put on the bed to protect the young plants from late 
frosts, Having manured his land, tho farmer makes lists (throw- 
ing throe furrows in one), and outs them into hills. The boat 
planting time is from the middle of May to July ; after this, the 
cutworm aud boat destroy all replanting. After a rain, the plants 
are drawn from the bed, and ^l oppod by one person, for two 
others, who make a hole In tl'o hill, insert the root, and press the 
earth close. 'J’he working of the crop is the Hame as with corn. 
Wiion the tobacco Is high enough to have ten leaves, after prun- 
ing, the bud is taken out, to prevout seeding, and the plant grows 
broader and heavier, but no taller. With tlie second week in 
August comes the fly which fastens its white eggs upon the under* 
sido of the leaf, from which the worms hatch by hundreds. Un- 
ceasing attention for three or four weeks is imperative, to keep 
down worms aud suckers, or they will destroy tho crop. Cutting 
is begim about tho middle of September. Tho plants are split 
from the top to within six inches of the root, severed, and turuetl 
bottom up to *‘fall,” after which they are oolleeied iu piles ot 
about a dozen each, an J hung by the on sticks riven tor 

the purpose. Some farmers euro tobacco on scalfolds in the lieid, 
but the lulc is to house and fire at once. When the stems arc 
dry enough to crack, the curing is done, aud some damp day ia 
chosen, when the tobacco is “in orvlor,” to strike and bulk it, 
Stripping is done during winter,— A7m‘r}cuit AifrU'uUiivUf , 


British Wkst Indian Tobav —The price of Ilavanuah 
eigai's lias advanced ho mqoli of late years uh to uft’ord 
gieat eiicoumgeiiient to oompetitorH, and there ih no valitl 
reason, .says the Planters" (Jw^ette^ ,ho far as we are aware, 
why .Janiaicn, Trinidad, and other of our We.st Indian 
pOBaesHioiis should not grow just iw good tol>acco aud uiaim- 
lacturc equally good cigam as the neighbouring Spanish 
colony, }novidcd always that the .siime ciire and cx]>erience 
is devoted to the enterprise. Jn Jamaica there aro alrea<ly 
several tobacco plantations, whtwc produce, both in tlie I'aw 
and manitfactured state, finds a Hcitisfactory market in 
Europe, and Mr. D, Morris ha.s been energetically urging 
an extension of this amongst other imlustrie.s ilnnv. During 
the last few days TVinidad bus also entere<l tbo fiedd with 
a first shipnient of cigar.s, the resulU of the e\|)»;riiiK‘nt, ;uv, 
w« believe, such us to afford eiicoaragement to the proprietor 
of tho ])lantation, Charles Fabian, juu., aud to Ids .super- 
intoiident, Mr. Henry Anderson. 


NEW PRODUCT SEEDS. 

C HIAEA Rubber heeds, R«. 70 per bushel ; Sappau Dyowood sted 
Rs. 00 per bushel ; Oelebrateil Caraocas Cocoa (quick growing, 
early, and heavily bearing variety) lls. 75 per Wardian case, wdth 
60 plants, free, per steamer. Cinchona Ledgeriaua seed from IricH 
anaWsis over C P. S. Q., guaranteed, Us. KIO per lb. Ledger 
Hybrid seed Rs. 70 per lb. Cardamom Uobusta s cd Its, oO per ; 
lb. free per V. P. Parcel Post. All acini'^ guaianteed fresh, and , 
jaood.'-» All orders ahould accompany romitUuco. | 

V ' Seeds and Plants of numerous New Products forwarded to all j 
parts of the world on most advautageous terms. Price List 
imst- free on application. 

Wo have olioady executed a large number of orders from India. 

J. P. WILLIAM AND BROTHEKvS. 

New Product Seed Depot, 

Heueratgodft, Ceylon, 


GOOBALL’S 








TOBJCSKX&S Bisusa 

The Iflolhl llelieioHM Naiiee in Ihe World. 

TORKSHXRE RE1.Z8H 

Amu*slcMl ICiitht lVlx;e Ifiedal^. 

YORKSHIRE REEZSH 

5.000.000 Borilf'N ^ol(i iinniinlly. 

YORKSHIRE RELISH 

ISnrielie^ lloi JoiiifA^ Hoti|»N, Ate* 

YORKSHIRE RELISH 

l>elicloiiM to i'lio|iM, steaks Fl^h, l*oiiltr>% Ate* 

YORKSHIRE RELISH 

Hleiidi!* Aituiirahl^ ^itli all Grru'iieN* 

YORKSHIRE RELISH 

AKr««N witli tlie Most l>ell»‘nt<* l»er»«n*. 

YORKSHIRE RELISH 

Makes C’old. Moat n l.iixiiry. 

YORKSHIRE RELISH 

a PleaNliiac Pltniaiiey. 

YORKSHIRE RELISH 

Every Itlf^h Improved hy Addition* 

YORKSHIRE RELISH 

Siiitul.Ic to tl>« luvniid's €*ii|> of llroth. 

YORKSHIRE RELISH 

Nlioald he on every WIdehoarit* 

YORKSHIRE RELISH 

Epieiirew pronoiiiiee it the lh‘Nt Hauire. 

YORKSHIRE RELISH 

IVo blotter bailee can be Iflade. 

YORKSHIRE RELISH 

A ll€ai«eli€>Id Word. 

YORKSHIRE RELISH 

Kiiotvil all oter I lie World* 

WiUTUutvd pure and free from any injuriou.s ingredient. 

Thih Cl.eap and Kxoellont Hanr(‘ the plaincHt viandh palatable, 

and tUo daiiitie.-jt disbeR mobt delU‘‘OUN.^ 

The inoi 1 eult.ivate<l eidinary Oounoishcurs have awarded the palm to 
the YORKSll I HK RETJSll, on tb«^ ground that mutlier its strongtli nor 
its piquanev iw overiioweriug, and thut. its ijivigoratmg /.est by uo menua 
impfiirrt tt»e uonnal flavour of the diahcd to which it is added. 

Emnloyed either “ un nalurel “ as a lillip. to ehopH, atoakn, game, or 
cold nit'ata, or nned in combination by a ftkiLful eook m concocting soups, 
Btewy, ragonrR, curries, or gravies for fish and made disnes. 

,Sdd ill bottloH, f}-h, 1 h., and 2fl. each. 

Pivparodhy (i(>OI).\l*L, IIA(;KII()T:RE A ^ 

Verdidu Barraekis, Malta, 2l8t Pob., liiT 

Sirs,— Having been for tho last four yoarH Canteen Prehideut of tho 
101 st Fusil iers, T have signetl orvhn>. ior at least fl.iNMI b«»ttl»-« uf your 
Yorkshire ilclihb. and cuu bear toatimony to ita being tin* te.s/ and 
ehvauf'Ht hauee extant.— Yours truly, ’SY liwiNifiiiN JKUVis, Cupt, lUlst 
Fubilierp, P.C.C. 

To Coodall, Backhouse it Co., Leeds. 

600DALL, BACKHOUSE & CO., 

LEEDS, ENGLAND. 
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FIRE BB 10 E 8 . 

“P ANSEOUNGE fire bricks m tapplled to Government nnd 
Xl> thevmione BmIwevi. Iron Worker CoaIj Gm, and Steam 
UaviMtion Companies. rrloe---Bi. 0 per 100. 

Extract from Official Report of teete made at H. M’e Mint, 
Calcutta, by Thbodohic W, H. Htroais, Esq., f.o.r., a.R.s,M,, Offl. 
datlnc Deputy Superintendent, Geological Survey, India:— 

“ The fivp Bfkh UbIhI hy ww ivere fwiAtHyd hy th« Firm of 
Me8M'K» BURN d* (7o, * * * The muteriah/rom which they are made 
arc I'ery f'^ractw’y and mjMe <f high temperature mUi- 

otU sensibly fusing. ♦ ♦ ♦ That (Spared with Stourbridge Fire 
Bricks a/re somewhat mperiorf 

The specimens were subjected to a temperature of over 3,000 
d^. Fahr., the smelting point of Cast-iron being 2,786 degs. 

Apply for the above, and for Raneegonge Salt-glazed Stoneware 
andlinporijihable Drainage Pipes, to 


BURN & CO„ 

7, HaBtings-fitroet, Calcutta, 
or Baneogunge Pottery Works, Raneegunge, 

KJ.R., Bengal. 


PRANOIt 

CONTINKNTAl i COtOSUL iSBNCr, 

(LtOENSFD), 

14, RUI Dl OHABttOL, I»AR18. 

Transacts everv description of Comminion, Merchant, and 
Geneial Agency Busin ess. ^ 

All Indents executed at Manufacturers* most favourable terms. 
Conditions.— Two and-a-half per cent Commission when Bankers* 
Draft on London or Paris aoooinpauies order. Special terms to 
regular ooi*respondents. AU Discounts conceded to purchasers. 
Original Invoices leut when required, 

Produce taken charge of aud realised to beat advantage. Cash 
advanced on Consiguiuents. 

The Agency Represents, Buys, and Sells for Firms, 

Public Securities, Estates and Properties, bought and sold. Loans, 
Mortgages, Mines, and Industrial Investments, Ac., uegooiated. 
Manufacturers and Producers can have suitable articles introduced 
to the markets on advantageous conditions. 

Pbiob hm-^omprthtnsm and reliabk^n application. 
BANKERS.— Pabis ; George Waters, ‘ Esq., 80, Boulevard des 
Italiens. London : The London and County Bank, 
8, Victoria- street, AVestminster. 

Addrm : The Manager, Continental and Colonial Agencyi 14, Rue 
do Chabrol, Pax'is, France, 447 


ZULULAND AND CETEWAYO 


“ ‘I know what it is,’ he answered j ‘this honey Is made from 
euphorbia flowers, which are very poisonous.’ This explanation made 
me feel exceedingly uncomfortable ; but I elicited from him that there was 
not much danger, as the ‘maass* token with it would neutralise the eflect 
of the poison. Directly he mentioned- poison I dived into the packs, and 
pulled out a bottle of END’S FRUIT SALT, and emptying a quantity 
into two paimikins, filled them up "with water, aud seveiul tinieN 
repeating the dose, in a few hours we w’ore considerably better.”-- 
“ Z\Mand and Oetexeayof \p. W), by Captain W. R. Ludlow, 1st Butt, 
R, r. Royal )yarii'kk8hirt: Regiment, 

“ ‘ What on earth shall 1 take to Zululand?’ asked my friend Jim 
Law one day at Aldershot, when he had just received orders for South 
Africa, to start at forty -eight hours’ notice, I replied, * If you take 
iny advice— and it’s that of an old traveller— you’ll not budge without 
n few bottles of END, even if you leave half your kit behind, 1 
never am without these Salts, and, please the pigs, never intend to he.' 
Oil his return I inquired, ‘Well, how about END’S FRUIT SALT?’ 

‘ My dear fellow, it was the best advice you ever gave ; they saved 
me many an illness ; aud when I left Tuegla, 1 sold the remaining bottles 
for ten times the original price ! ’ ’'-^LkiUrCol 


JEOPARD.Y OF LIFE. THE GREAT DARCER OF DELAY. 


You can change the trJehUng stream, but not the raging torrent. 


W HAT EVERYBODY SHOULD READ.— How important it is to every individual to have at hand some simple, effective, and palat- 
able remedy, such as END’S FRUIT SALT, to check disease at the outset ! For this is the time. With very little trouble you 
can change the courie of the trickling mountain stream, but not the rolling river. It will defy all your tiny efforts. I feel I cannot sufli- 
clontly impress tliia important information upon all Householders, or Ship Captains, or Europeans goueraUy, who ore visiting or residing in 
any hot or foreign climate. Whenever a change is coutomplatod, likely to disturb the condition of health, let END’S FRUIT SALT be 
your companion ; for, under any clrcumstonces, its use is benofleial and never can do harm. When you feel out of sorts, yet unable to say 
wliy, frequently without any warning you are suddenly seized with lassitude, disinclination for bodily or mental oxeiHon, loss of appetite, 
filekuesB, pain in the forehead, dull aching of back ancl limbs, coldness of the surface, and often shivering, Ac., Ac. ; then your whole body 
is out of order, the spiiit of tlangcr lias been kindled, but you do not know where it may end : it is a real necessity to liave a simple remedy 
at hand that will answer the very best end, with a positive assurance of doing good in every case and in no case any harm. The pilot can 
so steer and direct os to bring the ship into safety, but ho cannot quell the raging stonn. Tne common idea when not feeling well is, “I 
will wait Olid see. perhaps I shall he hotter to-morrow ; ” whereas, liad a supply of END’S FRUIT SALT been at hand, and use made of it 
at the onset, all calamitous results might have been avoided. What dashes to the earth so many hopes, breaks so many sweet aUiancos, 
blasts so many auspicious euterprises, as untimely death T 

E ND’S FKITT SALT.-“ After anffoHug for nearly two and a half years , rPHE ART OF CONQUEST IS LOST WITHOUT THE ART OF EAT- 
from severe headache and disordered stomach, ami after trying almost : 1 JNG. -DINNER ENGAGEMENTS. -STIMULANTS. -TOO RICH 
everything and Hi>ending much money wthout finding any iFeucht, 1 was i FOOD. -LATEHOURS. -INSUFFICIENT EXERCISE. -EXCITEMENT, 
recommended hy a friend to try ENOS FRUIT HALT, and Ijofore I had Ac.— A gentleman writew: “When 1 feel out of sorte, I take a dose of 
finished one bottle I found it doing me a great tloal of good, and now 1 ! END’S FRUIT HALT one hour before dinner or first thing in the morning, 
am rcHtorod to my usual health ; and otlierH 1 know that hiivo tdod it have The effect is all I could wish.” How to enjoy good food that would 
not enjoyed such good health fur yeai-s,— Vours most Indy, Robt' other vviso cause biliousness, headache, or disordered stomach— use END’S 
lll'MVHBEVB, Post OlTico, BarrttBford.” , , . I FRUIT BALT, 

O UCCE8H IN LIFE. — “ A new invention is brought before the public, and command* success. A score of abominable imitations are 
fj) Inunediately Introduced by the unscrupulous who, in copying the original closely enough to deceive the public, and yet not bo exactly 
iva to infringe upon legal rights, exorcise an ingenuity that, employed in au original channel, could not fail to secure reputation and 

profit.”— A damh. 

C AUTIDN.— hegal rights are protected in every civiUsed country. Bxandne each Bottle, and see the capsule is marked “ END’S I-4>vlT 
SALT.” Witimt it you have been i/nposed on by worthless imitations, Bold by all Chemists^ price ^s, and 4s, Od, 



PIRE0TI0N8 IN SIXTEEN LANQUAQES HOW TO PREVENT DISEASE. 

r 

ifmmi ooiy st SNC'S mix SALX WORKS, SAZOfiAV. ROXm 8,£., M S, P. EKVa rAt9Bt,' 
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T. E. THOMSON & CO., 

0, BSFUA TSr^PE-IRO W, 

CALCUTTA. 

IMPORTERS OF 

MiACHINERY, ENGINEERS’ AND PLANTERS’ TOOLS OF ALL KINDS. 


All articles sold at our Establishment are inanufaciHred htj jirsl-class Firms, and are of the best 

oruiterial and workmanship. 


Clayton and Shuttlewortb’s Portable Engines, 
6, 8, 10 and 12 H.P. 

Punching and Shearing Machines. 

Improved Saw-sharpening Machines for 
Frame and Circular Saws, 

Seller’s Bolt and Nut-, ■ niwiiiir Macliine,s. 

Drilling Machines, v’^th Feed Motion and 
Rising Table. 

Bench Drills for Hand or Power, 15", 20", 25". 

Bench Drills for Hand or Steaili Power, 42". 

Slotting Machines. 

Lathes — Self-acting, Slide, Screw-cutting, ajid 
Surfacing. 

Foot Lathes. 

Lathe Carriers. 

Asbestos Packing. 

CirculaV Saw Benches for .3(>'' and 42" Saws, 
and with Patent Self-fuctiiig Drags. 

Circular Saw Spindles. 

Crab Winches, with and without bicak, to lift 
4, 6, 10, 12, and 15 tons. 

Bri(^k, Tile, and Pipe Machines. 

Improved Brick-pressing Machines. 

Screw Jacks — Bottle, Tripod, Haley’s Patc'iit, 
and Traversing. 

Iron Pulley Blocks for Ko])e and Chaiti. 

Weston’s Patent Difl'erontial Pulley Blocks. 

Blast Fan, Silent, for 16 and 30 Fires. 

Fletcher’s Patent Aanulai- Hot-aii' Fi.irnace. 


I Soda-water Machines, to make from 30 to 800 
dozens a day. 

1 Soda-water Bottling Machines, 

Parallel Vices, 

Tube Vices, with and without slide gate. 

Boiler Beans. 

’ Duplex Punches. 

; Indigo Press Screw.s, with Brass Nuts, 

I A})pold’s Contrilugal Pumps. 

' Chain Pumps, 

“ Special ’’ Steam Pumps. 

, Vauxhall Donkey Pumps. 

Rotary Pumps, 

; Hand, Lift, and Force Pumps. 

Steam Horse Ploughs, Harrows, and Hoes. 
Fire and Garden Engines. 

Watering Carts. 

I Water Lilts. 

Rice-Shelling Machine.^. 

I Flour Mills, for Hand, Cattle, or Steam Power. 

, Flour Dressing Machiiies. 

ChaJi-eutting Machi i ics. 

Corn Crushers, with flutt'd Rollers. 

Prize Corn Crushers, with Smooth Rollers for 
Crushing Oat, Linseed, Malt, Barley, Gram, 
and for Kibbling Beans, Maize, &e. 

Cart aj^d Portable Weighing Machines, 
Domestic ditto ditto, with and without weights. 
, Sal tor’s Sj>ring Balances. 


A large stock almays on hand if best Shcjjield Files and Patent Wood Sereivs, Locks, Bolls^ 
Hinges, Nails, Chain, Iron, Steel, Brass, Cojtjn r, Zinc, Tin, Lead, 

Oil, Paints, Varnishes and Tarpentine. 


PRICES AND PARTICULARS ON APPLICATION. 


T. E THOMSON & CO. 
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S.' OWENS & CO., 


•WHXTBB'RI^K’S-STIIEIEJT, IjOUDOIiJr, 

HYOIlAUtlO ENGINEERS AND MANUFACTURERS OF 

PUMPING MACHINERY OF EVERY DESCRIPTIO 

FOR STRAM, WATER, WIFE, CATTLE, AND MANUAL POWER. 

Hydraulic and Screw Presses, Oil Mill Machinery, Hydraulic Lifts, dfcc. 

SOLE MAKBUS FOR GREAT BRITAIN OF 

BLAKE’S PATEHT DIBECT-AGTIIIO STEAM-PUiA,-MOBE THAN 10 , BOB IN USE 

THE POLLOWIlfO ARE SOME OF THE PROMI5BNT ADVANTAGES OF THE BLASE PUMP:— 


It Mill start at any point 
of stroke. 

It han no (load point. 

It works fast or glow 
Mith the game certainty ol 
action. 

It is economical. Has a 
load on the Slide Valve. 

It is compact and dur< 
able. 


Hand Power Lever 
X>«taGh(.'d. 


It is interchangeable in 
all its w’orking pai^. 

It will deliver more water 
than any otbor Pump. 

It is mocto of best mate- 
rials in the most Woikman- 
liko manner. 

Can be worked at i?00 
strokes per hour, or 20 
stiTikes per minute. 



im)irnTiNi vtMun Borins 
an)ar«itQS,also 


'lOSINC TOOU5. 


Borlnut TuoliiGl Rvery de*CTiiitlott, tor Attminp Wellii 
teitUig tor Miiierals, Fuundatioiis, Ao. 


Oast*iron House 
or Genleti Tvmp. 


Portable IrrhiafOff forUurSo 
01 Btoioi PgWST. 


DIAKE’S PAmT PffiECT-ACraG STEAM PUMP AND VERTICAL B0ILfF,«. 

B-OK IKEia-.A.TION- ■I?T 3 'EB> 0 SEIS, 

i'lLUNO TANJiS. WATBR-SVITLY 'I’D PL.VISTATIOXH, SMALL 'DOWNS, OB VILLAGES, 

WhiidMar’s Ironworks, Whiteiriar’s-street, Fleet-street, Londoa 

OaURogfH md MtthnaUi frtt w Aj^tnaiton. 


ViMN w ii Fvsusukl I'uii tuit VnomuTvint, un W, It, Uuabk, at tits “ Statanias & Fmjwu w lutvu " Ornve, 









tHB 


JKDIAN AGllIOULTUBTST. 

A maoBift 
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TOX.3 OALOUTf A 






Hai 


iliWtAtLY «n0fi 

jMk m iriife* MM A 

^ p it f X fi s • 

« i PiT9$BC«o « 1681 

.«« 11^ I AtAXAm )W 

. « fr • PlWMBUIlO i8(^ 

AfALAiifTA . . 1862, 1 VlhVf Zjbaland leas. I fALto>uiH ,t 1882, | TtNanorTH 1882. 

Fust JVemium, FjMi Piize, Sydney* l-ffTS HamUoift, Diploma, 


Hywnbt 




.. 1878 1 Ci 
1S7S Kj 
1879 


!iV4iivirAffi 

TB«irYo»K 

SlaxBoatias 



Ntw Yoik, im 



Bift'ltni 1879. Melbontn^, 1880. 1878 CmoiiinatJ, tfime, 1680» 

OVSE 460,000 riBT BOLD DOiUNO 1881 . ' ' ^ 

Including 3,^i/7 foei of tuftiu Driving tlclth, ot widths t ui^iu^ tYoin 15 in to 
GO la, (iro working in over 6,000 Mills .^ind Woiks in Kwiope .md Amerioft 


TJu fiAkmimf Tciis {hy Kohlhf^^ of Lottfhn) $htw th tAunfik itnd 

New2(ftlM>dri88a • tomjwtd mtb Unthi 


i t ) 


Btst Double Loathor A in. 

Gandy's 6 in x 8-ply Cotton 




8,m ib« 

6,811 lbs. 




“r.rgw.. 


aa 7d. 

8s. 6ds 



THE 

OANDY BELT. 


Avy Jjfnfth 01 Width 

1 01 Mam Dunmf 


li H the K ^1 belt 
ovi I in mIi foi all pmj> )s 
t s Mu( h ( h( )pt I and 
S(M»u,4er Lh vu laatini 
Thoioiif»hh Wateipioof, 
vnd not ametfd by tom 
pLiilun, flini(s wtU to 
the pnihvrt, iims iiue, 
and uui Ik muk any 
len^^lh i^ibou) ] nnfs 
"tUiK Snos oC Hiking 
(fioe u*^nx>nuf) y/b Blip 
jWjcd in i>in (Juhn (o 
AUasra John ( loiwiey 
and hdiiK, ifulifax, May 
1 , 1 H80, and continues to 
gui cutue satisfiictiou 



TJEHIEl “ Gh-A. 2 Sri 3 "Sr IBBIaT- 

^ RANDY'S Paiont Amu|cij ( otton 11 Iti can < lain a sinMjn uity ovci k it nci b»ltrt lU every par ticuUt , it'< (Jost 
Vy being about half that tf lath i wJnloit Mfionkth and giippin iowcii«ah>ut douhlo that r)f the bent loithar, 
oa shown b> repoite I U^U t \ki.n bj Ku d Ij ^ liuudm Ihoao tests aio ^ wUuh ajaicial iltontiou w 

diroctod Thoao ‘ Oau l> I oltn an i al i i nnji width up to iiiohcH, aud an> longib up to J40 foot witlnmt joint, 

• tbus olniatuirf tho no< 0H«ity < f himnr tw bclta mi lUo nanu iulle>, n MynUiii )f driving wni h n i s itwfHctory, 
18 it irt Itnposrtible to hnvo l)cltM d oxactiv the anno t< n'Uv.a hvuco out o» iK olhor ib alwaji^ ci in a Htoppage. 
Tlies© irtoppegis aro avoideil by U81W Ovaly«}»i^ niPvll in onoNntb Ih ( uid} bh 1 of thennest 

Ainontftiv Cotts ] Duk <i<owi ill> 1 1 n ii 1 it Biltiiuon foi Uio pun o»o, a 1 1 tl ut il t t/ratl » i I fnn^liod bv Dandy • 
^ itonted Hi>ocial Mubinoiv ouJ pi > top vont stiut hn^, in 1 1 ul i tl miuioivim t if» |hoiu indueno*. 


MAtffiffiE CAKDY, 


of oilvoutat^ia Huoh »h these, tlio nnni ad vptSon oTijllfin Ij ^ Hcltr ran only l>o 

▲ StJBSXAKTXAL GCABAKTBE GlVBir WITK ITTEBT MAIN DMVXNQ 


Tstontoc and itf^nuf-ustwrer, 

let), t^UwcU VKUuta .die t. 


mm, aul tUlUinorc, llsU»A« 
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TBOES O&EAT REMSBT 

FOR PRICKLY HEAT. (NDICESTION, HEADACHE. BILIOUSN ESS. A NO FEVERS; 


The toftimoay of medical genUomen hue boon Muquallfled In pralae of 


UHPLOVfil’S PYRETIC SiLINE, 

It is Bftorvesolng and Tasteless; forming a most Invigorating, Vitalising, and Befreshlng Beverage. 

CllveiiiniUnt relief m HMAHAOnB. PTBA or nillOirS SIOKKK88, CONST! I’-VTloN, IN OM^KHTION. J.ASfilTUDK, HKAlf.TMUllN. and PBVKHISU COLDS; prevenU and 
qiUckly min» the wontfomiM of TYPHUS, 80AELBT, JUNGLE, and other FEVEU8. 8MALLI*0\. MEASLES, and EEUrTlVE or feKiN COMPLAINTS, and varloua other 

altered oondlthniM of tho 

Hpr. PB0XTT.~“ irnfoldinff nrmi of Immeime boneflt to mankind." I l>r. 3PA1UC8 (Government KodlcMl Inepoctor of Bmi|u*ante from the Port of London) 

Dr VOftO-AN.— It fumishe* the blood wnh it* )0Rt eollne oonitftnents." I wrlton 1 havn groat plonaiu'o in bearing n»y eordtaUtOMtlmony to ita effleaciy.** 

GOVS&irmafT OrnCXABS ASTB PLAITTCBS oarmg far.jbha wel&re of tlieir employmi ilioiild noto 

its yaliis as a spscifio in dHr oases. 

Dr. Z. W. DOWetHO.-** I need it in thetreatment of forty-two oaaoM of Yellow Fever, PUNJAXTB, INDIA-" Wo firmly believe that the uae of yonr 

and a m h appy t o muI o 1 iwver lost a ■ingle caae.” I’yjutio Saline will do moi-e to prevnnt fever than ull tlM) Quinine ever imported can euro," 

-Dr. W. STlCVBKa— "Since its iutroduolion the Fatal We«t India Fovera arc deprived Dr. TtrELBY.'-" I foot'd it hot n« a in my experience and family, in the worat 

«i tMrtr ^rmn." forinni of .Svnrh't Fever, no otl>«r inedn’lnp being required.'' 

na KAJMTT'S BBPRXSXNTATIV15 the QrOVXBNpR or 0I1IBBA LBOmB, Dr. 8. QlBBOK (fonnorly I'hyMioiiut lo the L^don Hoepttal).- * Itt UteliOneM In the 

in a letTer of remtMt for an additional aupply of the Pyretic Saline, ataloii— “ It ii of art^ai i troatmenl of (llweano baa long boon confirmed by medioal experleuoe." 
t^MT, and 1 enail rejolee to hear It Is in the honana of ail KuropemiM vlaiting the tntpica." ' 

To be obtained of any Obemist or Drug Store, in Patent Gilass-stoppered Bottles, 2s. Od., 48. 6d., Us., and 218. each. 
Flsass note in oonnsstion with the rsc sntly ohssrvsd elfsots of the use of Citrste and o^er prsparations 
of Magnesia that XAMVIiOUGH'S PTltSTIG BAXiIHS is warranted not to contain any snlmanoe 
which wou ld cau se calculous or other earthy deposits. 

H. LA.2v!I:FI1jOX 7C3-H:, 113, HILii, LOlSTDOIiT, B.O. 


City Line of Steamers. 

FOE LONDON DIRECT vid SUEZ CANAL. 

Tons, Captains. 

CUy n; Mcynche%t€T ... ... 3126 A. Maodonald. 

City qf Oartlioge ... ... 2661 J. MePhorson. 

City qf Canterbury ... 3212 J. Marr. 

CUy qf Venice 3207 J. Y. Moffat. 

CUy qf London m. ... 8212 J. Block, 

City of Edinburgh ... ... 3212 W. IT. Bm*ham. 

CUy qf Khioe ... ... 32.30 A. Thoms, 

CUy of Agra ... ... 3412 J. Gordon. j 

CUy of Calcutta 3836 R. McNeil. l 

City qf Oxford .. ... 3959 Miller. 

City qf OamU'idgt ... ... 3788 D. Anderson. 

The City tj Calcutta fs.) will sail about the 8th November, and 
will be followed by the Oily of London in a fortnight. 

GLADSTONE, WYLLIE & Co., 

7 Agents. | 

! 

i 

FI£E BBIOES 

AND 


THE 

SOUTH OF INDIA OBSERVER, 

Published Weekly at Ootacamttnd, 

The Head-quarters of the Madras Ctovemment for 
the greater part of the year. 

TEliMS OF SUBSCRIPTION. 

(Exclusive of Postage,) 

Advance. Arrears. 

Per annum ... Rs. 20 0 0 Rs. 28 0 0 

„ half-year... „ 10 0 0 ,, 14 0 0 

,, qiiartor ... „ 5 0 0 „ 7 0 0 

,, incnsom „ 2 0 0 2 8 0 

Neilghfrry Prm Co.^ Limited^ Proprietors. 

Agents in India : 

MKHSK.M. HIGGINBOTHAM & Co. ... Madras, 

Agents 4n London : 

(^KO. STREET & Co. Oornhill 

F, AUtAR, Exq. 8t Cltimenl^sdaWt London, E,C. 

Mks.sils. BATES, HENDY &. Co ... 4t Old Je^ory, London^ 

Mebseh. GORDON & GOTCH ... St, Bride-sireet, London, E,0. 
Mehseb. RHODES A Co. ... $4, Mkhohs-lane, EC. 

14 


DRAINAGE PIPES. 

APPLY TO 

BURN & CO., 


CALCUTTA. 

16 


NOW BEADY. 


REVISED EDITION. 


^UBURBAN Villvis, Market Gardens, and Residential Farms 
O itt Kathiawar. '' 1^ Major H. L. Nutt, Bombay Political 
Department. Price. One Rupee per copy. Apply to Supoiin- 
t^ent, Bombay EducaUon Safety's Press, BycuUs, 


THE 

TROPICAL AGRICULTURIST : 

A MONTHLY 

Record of Information for Planters 


OOrFEE, TEA, OOOOA dNOHOlTA BEOAB, PALMS, 

AND 

OTHER PRODUOT8, 

Suited for cultivation in tJie Tropics, ^ 

Published on or about the lat of each month by A. M. and 
<5, Ferguson, Ceylon Observer Office, Colombo. 

Piioe in advance yearly^ Es. 10. 

Re# 1 per copy, 

10 
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Wf publish the following papers at this Qfflce > 

THB XKDIAK AGBIOULTUBIST. 

(MONTHLY.) 

Batts of SvbscnpHont including postage, 

STEIOTLY IN ADVANOK. 

F»Mi. 

i'or Europe.. | 

Single copies^ Re, 1 ; back copiegf Rs, 8, 
AtU^tisments for the ** Indian Agriculturist** should he sent in 
not later t\m the SSrd^ to appear an the Ist of thefollotg^ month. 


Rs. 12 
M 7 
13 
7 


THE F£IEN]> OF INDIA AND STATEBMAN. 

(WEEKLY.) 

Bates of Subset iptioUt including postage, 

STKIOTLY IN ADVANCE. 

Itown, Mefussil, 
/Yearly ... ... Ea. 20 0 Ra. 22 0 

Forladfa ...-[Half-yearly ... ... „ 11 0 „ 12 

(Quarterly ... ... „ 6 0 ,.7 

The reduced rate for Miuionariea ia Re. 15 per annum. 

Single copies^ As, S ; back copies^ Re, 1, 

A dvertUments for the " Friend of India ” should he sent in not later 
than jf^^Jai/t to appear on the following l^ncsday. 


THE STATESMAN AND FfilEND OF INDIA. 

(DAILY.) 

Rates of Subscription^ including postage, 

STRICTLY IN ADVANCE. 

Town, 

... Ra. 36 0 
4 ... ,, 19 0 , 

„ 10 0 

... ,,3 8 , 

hack copies^ As, 4% 


{ Yearly 
Monthly 

Single copies^ As, 


Mefnssil, 
Ra. 42 0 
„ 22 0 
11 8 
4 0 


PLANTERS’ STORES & AGENCY Cft, 

UEROHAKTB AND OSNERAL AOENTB, 

Calcutta,— 30, STRAND. 

«. 

Oowrod J/ano^ef'—W. E. S. Jbfper8on. 

Manager^ 

Agencies for Tea Estates undertaken on the most 
advanhvgeouB terms. 

Coolies recruited by our own staff of experienced Agents, with 
Depots throaghout Chota Nagpur and at Dhubri, 
Indcntoi’B and Consignees of all merohandiEo. 

Army, Navy, Civil Service, and Private Agents. 

Assam.-“THE EXCHANGE/’ DIBBDGARH. 

W. J. Wheatley, Maixager, 

A. D. Stctart, Agewig Superintendent, 

Direct Importers of every requisite for Tea Estates and Eu- 
ropean Residents. 

Price Lists on application. 

Agents for India General Steam Navigation Co., Ld. ; Agent 
4 for Commercial Union Assurance C?o., Fire and 

Life ; Agents for “ Star ’* Line Ocean 
Steamers, Calcutta to London ; 

Agents for Reuter’s 
Telegram Co., 

Limited. 


Adeartisemetits for the ** Statesman ” should be sent in not lattir than 
fy p,m,, to appear on the foUoxoing vwrninyf 


* Intending Snhsci'lkrs mil plemn: address the Manager, 
Suhsoribei's should state diHiinctly for WHiou paf'EB rcmittiincc.s 
art intended. 

Agents in London for the above papers : 

GEOlUiE STREET, Esq. ... Oornhdl, 

K ALGAR, Esq. ... 11 d. Clement's datWf Lon don^ E,G, 

BATiiS, HENDV k CO. ... 57, Walbrook^ London^ E.C. 

D, J. KKYMER & CO. ... i, Whitefriars' •street^ Flcet strcet^ 
London^ E,0, 

sots AGENTS FOB THE UNITED STATES : 

THE INTERNATIONAL fJEWSHAl’EK AGENCY, 

H. r. HUBBARD, Proprietor, 

Ntno Ilaven^ Connecticut^ V,S,A, 


London.-GBKAT WINCHESTERSTREET, K.C. 

E. 0. Rock, Secretary. 

Agencies at Birmingham, Bordeaux, and Oharente. 


COVERNMBNT 

j OI3SrOH:OIT^ 

I 4 N rftrictU substitute for Quinine. Sold by the principal European 
A and Native DmggisU of CalciUta. Obtainable ffvm the 
Superintendent^ Botanktd OardenSf Calcutta, Post free, 4oz,^ at 
Us, 0 ; Soz.^ Us. U ; 1C o«., Us, 20-1^. Cash with Older, 


THE AGRA BANK, 

“ LIMITED" 

Capital ••• El 000,000 

Reserve Fund . £190,000 

CALCUTTA BRANCH. 

CURRENT ACCOUNTS are kept, and 
Interest allow^, when the Credit Balance 
does not fall below Rs, 1 ,000. 

DEf^SlTS received available at onv tlm 
for Remittance to England In tlio Bank’® 
Bills, and Interest allowed thereon at the 
rate of 4 per cent per annum. 

DEPOSITS are also received for fixed 
periods, on terms which may be learnt on 

FT8 granted at the exchange of the 
day on London, Scotland, Ireland, and the 
Bank’s Agencies in the East. 

CIKCULAE NOTES issued, negotiable 
in the principal places in Europe. 

GOVERNtoK^r and other STOCKS, 
and Shares bought and sold, and the safe 
custody of the same undertaken. 

INTEiijCST, FAY, and TENSIONS col- 
lected ; and every other description of 
Banking Business and Money Agency tran- j 
sftoted. ' 

All Remittances should be made pay- 
able to the Agra Bank, Limited, 35 


The Public are invited to send, from any part of the world, to ROBINSON and 
CLEAVER, BELFAST, for Samples and fhU range of Price Lists (POST 
FREE) of their 


Tlielr Iiiwh Linou ColluiH, Cuffi#, 
SIiirtH, Sic., Luvo tho merit of 

IRISH LIKEN 


Court Circulur. 
L;\dioh' Chll- 

COLLARS, 

4-fold, 4/11 to 6/11 

• pordoii. 

For Lttdios, fJoutlo- 
men, tiud Ohlldi ».«, 
D/U tolO/ypcr dojs. 


Bo(iI Irish Linen Shsotinfif. 

IRISH " 

■ „ . Extra Heavy (a most dur. ^ 
able article) 2| yard 
wide, 3/.3 [>or yard. 

Holler Towelliutf, 18 inch 
wide, Spf. per yard. 

Liuau Das- 

SuT,Uc. l|||£||3 

Clothe, 4/fli>or 


CAMBRIC^ 


per dui 

.. a/o 

.. 8/3 

Gentteokea's .. 4/LO 


OhUdren*! 


Linoii, 
8p/. per 
yard. 


ALL 


GUFFS, 


&SHIRTS._ 


Fish Napkins, 
3/0 per dox. 
Diiuier Napkins, 
0/0 per doz. 
Tablo Cloths, 2 
yds square. 8/11) 
yards by 4 
yards, 13/4 each. 


dox. 

• Fine Linens 
and Linen 
Diaper. 
lOd. per yard. 

& DAMASKS. 


Hikstitobio 


POCK£rr^w'“‘'Si 

. «/« 


POES 


FLAX. 


HAHUeeiHEFS. 


'Xho Itlah Cambrics of Messrs. 
EoUluson a Cleaver have a world 
wide lame.'— 2 Vm Qusen. 


Uest Lonfl 
Hutllnw, 'vith 
all linon ti uuts and 
cuITh, 86/0 tlio half 
doe. (to measure, 2/ oxtra). 

ijidleg’ Under-Clothli»2, iUby Linen, Dress Materials, FLmuols, Irisli and Swiss Embroideries, Hosiery 
Gloves Cudei’- Vests, Fonts ; also Lacu Goods ol every desoriptlou, at lowest wholesale prices. 

ROBINSON A OLEAVJER, Maxuacturera. ^ Ap- 
pointment to Ser alajeaty tbt Qaaaa and her ImparMl Blghnaai 
the Crown Priaoaaa n aemuucr. 

TSE KOTAL nUSH.UNEB WASEH^CSS. BELFAtT. 
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T. E. THOMSON & CO., 

0, B]BFT..AJSr.A-lDB3-ROW 

CALCUTTA. 

IMPORTERS OF 

MACHINERY, ENGINEERS’ AND PLANTERS’ TOOLS OF ALL KINDS. 


All rniicks sold at our EstaUislment are manxifactured by first-class Firms, and are of the best 

material and worknumshi^K 


Clayton and Sliuttleworth’s Portable Engines, i 
6, 8, 10 and 12 H.P. j 

Punching and Shearing Machines. j 

Improved Saw-sharpening Machines |pr j 
Frame and Circular Saws. 

Seller’s Bolt and Nut-screwing Machines. 

Drilling Machines, with Feed Motion and 
Rising Table. 

Bench Drills for Hand or Power, 15", 20", 25". 

Bench Drills for Hand or Steam Power, 42". | 

Slotting Machines. 

Lathes — Self-acting, Slide, Screw-cutting, and 
Surfacing. 

Foot Lathes. 

Lathe Carriers. 

Asbestos Packing. 

Circular Saw Benches for 36" and 42" SaAvs, i 
and with Patent Self-acting Drags. j 

Circular Saw Spindles. I 

Crab Winches, with and without break, to lift 
4, 6, 10, 12, and 15 tons. 

BricTt, Tile, and Pipe Machines. 

Improved Brick-pressing Machines. 

Screw Jacks — Bottle, Tripod, Haley’s Patent, 
and Traversing. 

Iron Pulley Blocks for Rope and Chain. 

Weston’s Patent Differential Pulley Blocks. 

Blast Fai^ Silent, for 16 and 30 Fires. 

Fletcher’s Patent Annular Hot-air Furnace. 


Soda-water Machines, to make from 80 to 800 
dozens a day. 

Soda-water Bottling Machines. 

Parallel Vices. 

Tube Vices, with and without slide gate. 

Boiler Bears. 

Duplex Punches. 

Indigo Press Screws, with Brass Nuts. 
Appold’s Centrifugal Pumps. 

Chain Pumps. 

“ Special ” Steam Pumps. 

Vauxhall Donkey Pumps. 

Rotary Pumps. 

Hand, Lift, and Force Pumps. 

Steam Horse Ploughs, Harrows, and Hoes. 
Fire and Garden Engines. 

Watering Carts, 

Water Lifts. 

Rice-Shelling Machines. 

Flour Mills, for Hand, Cattle, or Steam PoAver. 
Flour Dressing Machines. 

Chaff-cutting Machines. 

Corn Crushers, with fluted Rollers. 

Prize Com Crushers, with Smooth Rollers for 
Crushing Oat, Linseed, Malt, Barley, Gram, 
and for Kibbling Beans, Maize, &c. 

Cart and Portable Weighing Machines. 
Domestic ditto ditto, Avith and without weights. 
Salter’s Spring Balances. 


A large stock always on hand of best She field Files and Patent Wood Screws, Locks, Bolts, 
Hinges, Nails, Vhain, Iron, Steel, Brass, Coixpcr, Zinc, Tin, Lead, 

Oil, Paints, Varnishes and Turpentine. 


PMGMB AND PABTICULABS ON APPLICATION. 

T. E THOMSON & CO. 
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Seed 899 
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weeks they were opened and examined, with Iho result that the 
green board of tlic wild mango {Afang\fim Sgliuifim) had cor- 
roded tho lead, the surface exposed to it proaentiug exactly 
the appearance dceoribed by Professor Dyer — /.c., it was covered 
by a white coating of carbonate of Icafl. When Jield to 
the light, it presented the appearance of having been 2 )orforatcd 
with a idn. Tho surface in coutact witli the se.asonod wood was 
untouched. From this, it accius pretly evident that tlic green 
mango wood contains chemical properties injurious to tea h'a<l, 
W'bich are cither dissiimted or otherwise rendered liarmloss by 
tho process of seasoning. 'J'ho otlmr kinds of wood h.ad no effect on 
* the lead. 

n. .1. YOUNO, 

A^*<t. ConsGVvr. of Forestw, Cachar Division. 

Silcbar, October 4, 1888, 


Official PArF.ns— 

Anuuol Rei>nri of tho Royal 
Botanic Garden, CalcuHu, 
for the year 1882-83 ... 407 

Koto on tlio C^dtivation of 
Bug/in'Mtie and tho Mam#- 
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Uiiashi 422 
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Turkish Silk Fanning ., 422 


(V\)<)(\ ... ... ... 41 1 — 

A Veterinary Collogo ... 41 .') ! Thiotii-lj tin* '['on District-- ol 
India as a Wheat Competitor 4 ir' j Nortlj Indi.i 1 ., II. 42'j 421 

Pandanu'-< ; or, Serovv-Fum i Mr. Armstrong ou Tea ... 42.') 
Ihoad 4iri Advkutlskmknts 129 


Our CorrcHjvmJvnfs and Coniribntors ivill preaflt/ ohli^jc 

ifs if thfj/ inU tht trouble^ -adtere (he rdurm (f nd(ir<r 

(Ion are stated by them in Indian weights and measnns^ to 

aire then Enylish ef/uira/t nfs^ either in (he text ^ in )nt yen- 

thesis*^ or in a footowte. The bigab in padieular varbs so 

ninch in tin di/lerent provinces, that it is absolutely necessnrt/ 
' •. * . ' * 
to (five the EiifiUsh v<di(e of it in all rttses. It ivonld he a (irmt 

reform if the Governmoit itself flloived the same courst in all 

the official reports pnhf ished by it. 

AH correspondence must bear tlw full name and aiblmss <f 

tin writer^ uof necessarily f>r publication^ (ait as a ynarantcr 

of good faith. ]Ve shall take no notice of anonymous Utters. 


OORKESF»ONDENCE. 


TI'.A ItoXES. 

To THE EDITOK. 

you allow me a little space in your columns to give 
publication to the result of an operiment tried l»y me on wood 
used in the manufacture of toa boxes. My attentiou was 
first drawn to the subject by an article in tho huDan Agru-uUnn^f ^ 
dated Istof March 188,3, fioiii which 1 loarned that soruo pioce.s of a 
tea box which bad corroded the lead lining, and destroyed the tea, 
bad l)ecn sent to India by Professor Dyer of Kew to be idonlif’u‘d 
>\ spiffs is a (juestion of great importance to all interested in ti.a, 
I determined to try an experiment with the different kiiuD of 
wood used hy manufacturers in .Silclmr, and obtained from enrh 
workshop two small boards of cacli kind, one seasoned and the 
otlier green.* Between these boards I placed a piece of tea lead, 
tied them togotLer aud put them lu an almirali, After two 


THE DEViEWER REVIEWED. 

I TO THE EDTTOU. 

Brn,— On the i7tli of August last, J learned for the firtf, ti)n«? 
tliat my ** Manual of Agrieultnrn for India,’' had boon reviewed 
in the eolumiis of the Ciril and MtlUavg Oay ftc, The Editor 
in his letter of the l.’ith of August informed ino that— “ A long 
review of your ‘ Manual of Agriculture ’ has already appeared in 
the Civil and Mdttarif (tazette. Ho far as 1 remember, the oiniiions ox- 
juesflcd w.aH generally tavourahlc.” (Higued), Stmmikv Wiierleu, 
F.ditov.” This letter was in reply to mine, nsklng tlie Editor, it 
1 He'll him a copy of the Manual, xvouUl he bn so good as to 
review it, pointing out defoeta, and siiggoatiug improvement^ 
wliieli would ai)pear in tho second edition. 

(>n receiving Mr. IMieeler letter, J wrote fora copy of the ded 
and Mtliiiiry (inztait oontaiiiuig the review, which did not roach 
my lianda till the ‘Joth of Scjitomhor. 

d'ho «late uf this paper, tlm .Srd of May ISS3, attracte«l my aitou- 
tion, and for the- reasmis given honoath. 

Ju February Sir Alfred Lyall eausiMl me to bo officially informed 
that, ulien I reeeiN «<l it, I was to foi’vvard for his information a 
io|.y of my “ MaimnI of Agnenlture,” and wiien doing so, to state 
tlo' nature of the assistance 1 required, to jirodncc a liiudti trails- 
I l.ition of tlie same. 

Ill tluj lattw part of Fel>ruavy, and during all Af irch, and up to 
tlie Till April, every overland mail hrought nn^ one oi* more 

lln.'il pi oof cluipiers of the Manual, and on tho last date, I reoei\ed, 
with tlie clinpters, a cover for binding tlie completeil work. On 
the 8th April, tin? niihouiid proofs- were m,'\<le over to a book hind'W 
who cleliveriul tlie boiiiid volume to me on tlie evening of tlm 
9tli April. On tliat «lato this was tho only crvpy of the Manual 
existing in India. On tlie lOLh April, I despatched the volumo 
I by jlcgistorcd Book Post, to the address of Mr. W. Holmes, Private 
1 Secretary to his Honor the Lion tenant -Governor of the NorMi- 
Wc'.stcrn Provinces, and in my letter of tlie same dat", I informed 
him why tlie book was sent. Mr. Holmes must havft received the 
volume at Lucknow on the l.Sfcli of April, and shortly after, hy 
ortI<T, he must have in.'ide it over to Mr, Byiictt to jmruso and 
prihM his opinion thereon. Tim almsivc and hostile review wiiich 
appeared in the (7i(v7 /larf 4LVtf.i?7/ (7'ttfVfr of the 3rd May inuat 
have l)ocn written some time in April for it to have appeared so 
curly in May, and os no other copy of the work existol in lu lin, 
hetween the 13th and 30th of April, it is reasonable for me to draw 
the conc’lusiou that if Mr. Bmett did not write the review 
himself, the reviewer wis some one who WTot ’ under his instruc- 
tion, or inspiration. Mr. Wheclor letter, tend? to show that ho 
iiniivnlually did not write tho review, which contains allnsioufi 
to cmlain matters stated in my letter fo Mr Mol n^'s, for tlm 
^ formatiou of Sir Alfred Lyalk Hence it fellow. 1’ a' us Mr, Bjueft 
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was entrusted with this information, he Is either directly or 
iudircotly connoobcd with the authorship of the review in 
question. 

As It may ho part of the official duty of the Director of 
culture, North -Westei'tt Provinces, to review scientific agricultural 
works, and, when convenient, to abuse the author, I trust no objec- 
tion will be taken to my reviewing anon-scientific agricultural work, 
which could neither have been printed and pablisbod in KagUsh,and 
subsequently translated into Urdu (Hlndoostanee), without Mr. 
Benett’i previous sanction and approval. Thus though Mr. J. B. 
Fuller, B.C.S., Assistant to Mr. Benott, is the reputed author, the 
latter official is responsible for its publication, at the Governcrent 
Press, and at the public expense* 

To introduce the reader to this official work, * devised for the 
instruction of the rising generation of agrioulturists, it is neooes- 
sary to make a quotation from the review under notics* 

EHract, 

The regeneration of Indian agriculture should be no difficult 
tnatter, considering the number of teachers who are ready to come 
forward and instruct the unenlightened masses. Each, according 
to his own lights, has adopted a special method for carrying out 
his object. We have an ultra-scientific Manml by Mr. 
Eobertson, of the Madras Saldapet Farms ; the absurdities of 
the Indian Agricxdturist^ the easy and useful Primer by Mr. Fuller, 
of the North-West Provinces, Agricultural Department ; and last, 
but not least, we Iiave a Manual of Agriculture for Iwiia, by the 
well-known Lieutenant Pogson.” 

The London Press, connected with India, having expressed 
the highest approbation of the Manualt and the Lieu- 

tenant-Governor of the Punjab having bespoken five hundred 
copies of its translation into Punjabi, is a rebuff which it is to 
bo hoped will be felt and remembered by tho reviewer, who has 
•nly to study the Manual with care to comprehend the difference 
between a practical scientific work on agriculture, and a depart* 
mental production, whiclv would never have been printed as it 
stands had the copy been submitted to Doctor King or the distln* 
guUhcd Superintendeut of the SaUarunporc Botanical Gardens, who 
would have pointed out that tho cotton flower does not contain 
pillars of different sizes, nor knobs of different shsos and forms, nor 
small boxes filled with yellow dust, as stated by the author. The 
extracts given beneath speak for themselves, and sliow the value of 
the easy and useful Primer, 

Extracts from the ** Agricultural Printerf' of the Xorth- Western 
Provinces, 

•* There is a very great difi'erence between a plant and an 
animal, but perliaps not more than between some animals and 
others. The difference for insUnoe between an elephant, and the 
tiny creatures which swim about in dirty water, is almost as great 
as between an elephant and a tree. 

** Although, then, there are great differences betwocn the com- 
mon sorts of plants and animals, yet it is extremely difficult to 
make a rule which sliall exactly disbinguiah between them. Both 
are alike in being -that is ty say, in being born, existing for 

a limited time, and d\Mng again ; both grow by taking in food 
from the ontaide, and altering it, till it becomes iu substanoo like 
their own bodies.” (From First Lesson.) Remarks. An animal 
is born alive, and has a father, and n mother ; a carrot or cabbage 
seedling is not born and has neither father nor mother, as tho seed 
from which it germinates is not alivo. No rule is necessary to 
distinguish between an elephant, and tho peepul tree on whose 
branches it feeds. Tho ass feeds on thistles, the elephant on 
augarcano, and its producer the zemimUr docs the same, yet 
according to Cawnporo doctrine, ** it is e^xtrem^ly dilHcult to make a 
rule which shall exactly disthxgnish between them,^^ 

By moans of these magnifying glosses a flea can be made to 
look as lorgoas a mouse, and its eyes and ovoii teeth be soon as 
easily as those of a mouse. When plants wore looked at In this 
way, it was seen that they wore made up of little bogs, just os an 
orange is, each bag being filled with liquid. If a piece of plantain 
stem be cut across, and looked at, a great number of tiny little 
holes will bo soon in it. These are tho euds of little tubes which 
run Up and down the wtem, and which are boUevod to bo merely 
rows of bagti, with tlieir euds knocked out. The groon snbstanco 
of which the plantain stem is composed, is made of little bags, 
shaped like bricks, and fitted one to another, like a mass of 
tnasonry, throngh which those little tubes run like water pipes, ” 


Remark tuoh twaddle, about bags, bricks, holes, water 

pipes, and tubes, which run up nnd (ioten the plaatala stem be 
eallod iuitruotlou In agriculture ? 

Just as the root answers to the mouth of animals, through 
which nourishment is taken in, so do the leaves answer to the 
stomach, In which this nourishment is digested.*’ 

*' It b in the leaves that the green colour peculiar to plants is 
chiefly noticeable. It b caused by a vast number of little gfwen 
balli Inside the oeUs of which the leaf b composed* ’’^Third Lesson, 
pp. 11 and 12. 

Remarks.-— Let the reader translate the above into Hindoostanee, 
and thou after reading the translation to a servant, ask him to 
explain what is meant 7 

In Lesson IV., pages 13, 14 and 15, the cotton flower b thus 
described for the Instruction of the semiudar’s sons 

*' Under the cuj^ there are the five yellow leaves, which 
form the bright yellow flower.” ** Inside these yellow leaves 
again you will see a kind of small pillar, covered with 
little yellow knobs, from the top of which protrndes a knob 
of different shape and very much larger than the others* 
Pull off the five yellow flower leaves and split up tho centre 
pillar, with your fiuger nail, you will see that the little 
yellow knobs all come off together, being fastened to a strip of 
whitish coloured skin. This white skin forms a tube, and round 
another thinner pillar inside it, and you will see that the largo 
top knob belongs to this second pillar, and remains in its place, 
when all tho small knobs have been pulled off together, with the 
skin they are fastened to. The Inside pillar leads down to a 
roundiaii mass, which b the unripe cotton pod.” ** The 
white skin tul>e , Is covered with little knobs, each of these 
little knobs is a small box filled with yellow dust. They burst 
when the flower opens, and the dust is scattered about. If you open 
a fresh flower bud, you will see all the little boxes, as they appear 
before bursting. — Lesson IV, pp. 14, 15. 

** Plants like animals grow ny feeding, just as an animal is only 
able to live, and grow by taking la food ; so also without food, 
plants immediately wither and die ; animals oau only live on vege- 
tables, or animal food, they cannot subsist on minerals such as stone 
earth, sulphur or iron. But plants live almost entirely on min- 
erals. The food taken by the plant roots ia not so important 
as that taken in by the leaves. Of the different substances of wliich 
n plant is composed, tho most important exist in the air, iu the shape 
of a gas, or vapour, mixed with another gas,” —Lesson VI, pp. 20, 21 . 

In Lesson XIV, page 59, the student receives iiiatriictiou on the 
suiqect of dealing with the sterilizing salt called in the 

N.-W, Provinces, and Kullnr, in the Punjab, 

tho cold weather, before tho rains begin, shallow trenches 
should bo dug, or scoopod riglit across tho field at about 2 feet 
apart, these should all slope towards a pit which should 
be dug in one corner. It is during the heat of April and 
May that the Peh chiefly comes to the surface, and 
when the rain fulls, it will dissolve, and run down the trenches 
into tho pit. After a mouth, tho pit should be closed with earth, 
and by degrees in this way, tho “ Bch ” can be gradually washed 
off Usar land, and the soil be made capable of cultivation. The 
reason why, unless this bo done, Esar^ land can never Improve, 
is that, each year the rain water carries tho Pch down Into the 
soil with It, and brings it up again, whoa it evaporates just like 
the bucket of a well— up and down, up and down.” 

At page 67, and in Lesson XIV*', the young ryot and zemindar 
receive instruction ou the subject of irrigation. He is told that 
** the water enables the crops to eat up more food substauces 
than can bo prepared for them during tho year, by the action of 
the sun, rain and air on the soil, and the plants are therefore like 
a man who cate up his whole month's allowance of food in 
fifteen days, aud has to starve for the remainder.” 

Remarks. —Assuming that there is au ample supply of plant food 
substances iu tho soil, these are never named by the Author, in 
any part of his work either from want of knowledge, or studied 
reticence ; it iu out of the power of the plant to play the glutton as 
desoribod. The zemindar floods his laud with oaual water, which 
being pure spring and snow water, derived from the Himalayas, 
dissulveu far more plant food (namely, Humic aoid, and the 
phosphates of so la, potash, lime, magnesia and iron) than is 
needed hy the growing crop, and as this solution sinks dnwawardsi 
by the mere force of gravity, it in time gets beyond tlie reach of 
the roots and rootlets of the plants, which suffer not from repletion 


• An Agricultural Primer, for use in Indian Bleoientary Schools and 
riassos. N.-W. Proviaesa and Oudh Government Press, Allahabad.— 

Second lesson, p. 4. 


Uiar, is Sanscrit for naturally barren land. Such land it 
liopelously barren, aud has not been sterilised by j^sh, due to canal irri- 
B:atiou,--J. F. P, 
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but from the food noedod being pUood beyond their reach. The 
water of nearly all welU oontaiaa more or lees liino, and alkaline 
and saline matters in solution which not upon the iron and phos- 
phate of lime present in the soil, and so form plant-food. Land under 
well irrigation cannot be flooded, whilst fields under canal irriga * 
tion are flooded at each watering. 

The eoBy and Pi^inver under review extends over 84 pages, 
72 tf which bristle with the wonders, and Idundors, 
corresponding to the extracts quoted, and as these are 
no doubt repeated in the translation (priced at five annas 
per copy) Intended for the nso of village schools, it is easy* to 
understand Mr. Kesfield’s opinion “that vemaoular education 
In the North-Western Provinces and Oudh Government Schools 
was utter rubbish, Inasmuch as the vast majority of tho pupils 
never remembered anything that they learned. ” The pupils on 
their port, may very justly retort, that if the instruction imparted 
to them was rubbish, the sooner tlioy forgot it tho better, and 
Mr, Nesfield has only to peruse the /*riw<sr, to be satisfied that 
it oomes under his ooudemuatiou, and is not worth remombering. 

J. FEED, rOUSON. 

TEA CULTIVATION IN CEYLON: IMPORTANCE OF 
SUPERIOR SEED. 


{To the Edlloi' oj the Ceylon Observer.) 

Sib,— There can be now little doubt that In tho course of a 
generation our infant industry, tea, will have superseded all other 
productions in a great degree, aud have become the prmoipal export 
from Ceylon, aud it behoves ua as the Introducers or pionooi*a of its 
cultivation, to do all that lieiiu our power to eusure the success and 
permanency of tho new undertaking Our plauters are proving 
themselves capable of thorough man^ulatlou iu the manufacture 
of tho invigorating leaf, and with the cUmato we poaso-ss to help 
them conjointly with tholr agricultural attaiunumts (of no moan 
order), its production in payiug quantities may be taken as an 
established fact. 

But there is one point connected with the tultivatiuu of the 
many vaiieties of economic plants that liavc been and arc being 
gro\fn iu this island, which lias never received tlic attention it 
deserves, and on looking closely Into the matter, it seems almost 
Incomprehensible why such an important factor in tho typical per- 
petuation of tho spocie-s under cultivation should have benii so neg- 
lected. I allude to tho utter waut of any attempt on our part to 
maintain the continuance of reproduction of tlio spccicH under 
cultivation on scientific grounds, in sudi a inanuer to oinun; 
that the idants for future clearings shall be, if not actually superior 
to the parent trees, at any rate their equal, and to reduce the 
possibility of any deterioration in succeeding geucr.itious to a 
miuimum. In fact no pains or trouble shculd bi* spared in endea- 
vouring to increase the suitability of tho tuturo generations of the 
tea plant for tho use they will be put to. 

Now, if we turn to tho mother-country, wo will find that the 
attention both agriculturists aud horticulturists there p ly to this 
lubjoot, at once shows It to be one of vital importance, and it has 
by degrees come to bo almost a sciouoo in itself. No fanner o r 

gardener would for a moment think of obtaining whatever seed he 
might require, in the haphazard way wo do, from any parent stock 
that appears to be of good quality, for lie has found by bitter ex- 
perience that those qualities are transient, and that his oul y way 
was to obtain the seed he required by the comhinalioii of (' U'e/nUy 
teltcted varieties of the tame stock. To most, this was a in.ui cr o f 
great difi^culty ; for to be successful, an undivided attention mu.st 
bo paid to the subject, and to meet this dilliciilty theso enormou s j 
seed eetabliahmeuts and nursery gardens have sprung up during 
the post half-century, and that they were requisite has been proved 
by their success. 

It must not bo inferred from the foregoing that I am advocating 
the erection of similar establishments in Ceylon. If tea htipp^mod 
to have been an annual, 1 believe they would have been found 
necessary, but what 1 do feel is required, is that the quality of 
any seed 1 might purchase either fur myself or my omployera should 
be undoubtetl, and tliat there would bo no fear of tho plants from 
snob seed being inferior to the parent. Tliat a large percentage of 
the cinchona seed sold in Coylon during the post few years may be 
characterised as rubbish, few will gainsay, aud a small proportion 
of tea seed may be classified in the same category. 1 have been 
victimised in both quite unwittingly on the part of tho seller, and 
U is for the porpm of eadoAVQUi'iug tq commence « movement to , 


oonnteraot this tendency of plants to produce inferior seed that I 
now write. 

Tho manner in which this desired result U to be obtained, I must 
leave iu abler hands than mine to determine. All 1 oau do at pro. 
sent is to draw attention to the want, and if this waut bo generally 
admitted, there is little doubt that a satisfactory solution to the 
problem will not be long of comiug. In the meantime, I would 
snggest that those who arc making small plantations for seed-h'sar- 
ing purposes, should not coufiuc tho same to one kind of seed ; for 
instance, if indigenous Assam be re»iuircd, the parent trees should 
be from seed from different sources (ludigouous), and plauted out 
alternately in equal proportions ; if hybrid, they shouM be com- 
posed of different hybrids of tho boat class, with a few iudlgonoua 
or Chinn plant'* tlifough them, according to the olcvatious for 
which tho seed will bo required j this iu any case cannot but be 
beneficial.— Yours faithfully, 

3WADDY, 


SHi? Jitdiiin ^Krti[iiltitriiit. 


CALCUTTA, NOVEMBFJl 1, JSS3, 


INDIAN AGRICULTURAL DEPARTMENTS. 

A n Engliwli contemporary very recently took ocoaaioa to 
make a very lung and elaborate oflieiai paper on bee. 
keejung in India, issued by the Government of Madras, th (5 
! peg on which to hang a seiies of criticisms, more or less re- 
j fleeting on the Government of In 111. Wc iirc jiot at present 
I spccinliy concerned fi.sto how thes-^ criticisms miy be met aud 
disi>oh'^d of by the department concerned, but it soeius to us 
that there is considerable room fur luou of Hcientilic attain^ 
inoiits, in say tlic AyricuUiu<U Departments of tU© various 
preHuhnii ie.i. We do not for a moment wish to underrate thei 
veiy eminent C4eologisU, raheontologi.sts, Mineralogists, Chornisls 
and Bot.iui-its, who are in tho service of the Government of 
India. Theseeminrn»l men are either ahsorbod by tho GeoJogi. 
cal Survey or by Guverumtmt Gardens, maintained for sciontifics 
purposes, or otliei-wise fully occupied, so that little if any of 
thuiv time k available fur work outside tho routine of th«ir 
several duties. We do hold, however, that there is a wide fiehl 
and a pre.ssiiig need for trained adept ; iu tho physical scLonco!* 
being attached to each of the Agricultur.al Departments of India. 
Wo do not say that the Indliu Agricultural Departments are 
distinguished for their knowledge of agriculture either of India, 
or any other country. The method by which appointments arti 
made to these departments renders such a consummation, 
useless iu jure ijistaiioe-s, scarcely possible. Apart, however, 
from tlte fact that there are few men in the departments who 
have had a special agi-icultural tiaiuing to tit them for tho 
po.sti they occupy, the usehilness of iiiese d0i)artuieuts to tho 
Empire is seriously im[)aired by the additional fart tliat, front 
top to bottom of the departiueuts, imperial and provincial 
there is scarcely to be found a man of distinguished scientific 
attainments, llow any Government persuades itself that it w 
serving the best interests of Indian agriculture, by attempting to 
curry on an Agricultural Department withoutt ha assistance of 
the most ennaent. scientific observers it can procure, k aproblont 
totally incomprchenaiblo outside of officialdom, d'ho farmers* 
co-operative societies of England arc able to secure tha 
services, as consultiag chemists and botanists, of some of tho 
best know’ll scientific men in England. Tbei'e is scai’cely a 
State of the American Union, which has not its ecioutific man, 
moie or less distinguished, attached to its Agricultural Bureau. 
To say what France, Germany, Italy, and even Australia 
have done, and are doing, in thk direction k to repeat what 
ought to lie Weil known at all events to tho.sa who arc supposeil 
to be leaders in agricultural matters in Indi.t. Nevertheless, aa 
we have said, the Government Departments of Agriculture are 
diatingukhed not for the scientific attainments of their oncers, 
whose reports and notes ou agricultural matters ought to beiir 
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with them the highest authority, and be fiual ; but on the contrary, 
tlipy are ehanwteriHtic uf tlic coiumonplace aud iu some instances 
of the questionable. It seems to ns the height of legislative folly 
to establish departmenta which are supposed to deal with 
technical and scientific subjects, and then subject the reports 
of those dopartmeuts to the criticism of provincial Secretaries, 
who know little or nothing regarding the topics dealt with. 
If anything could have been devised better fitted to bring 
Indian Agricultural ,Dc})nrtments into contempt, and secure 
for their labours the least possible amount of usefulness, we 
shall bo glad to learn what it is. As it stands, the department 
is officered by clever civilians and military men, who, as a 
rule, though not always, are able to write essays qui^ as deftly as 
1 he other clever civilians, who iu the official ca]>acity of Secretaries 
to Chief Comm iasi oners anti Governors, and Lieiitonaut-Gov- 
ci nors revi.se tln‘ir work. We venture to think that until meii» 
witli a training nine or leas purely Hcientific, ofilcer, in larger 
Dumliers, the Agi’icultuml Departments of India, the departments 
will scarcely justify their existence. Wo do not mea n men 
who have distinguished themselves at oxauiinationa by exhibi- 
tions of bruto-Uke memory of facts and textbooks ; but men 
who have ehowm practically that their powers of observation 
and experiments have been trained aud perfected iu the field 
aud laboratory. Mon of this sort arc not to bo had every day ; 
whereas utcn wIm. can cover acres of foolscaps at examinations, 
and pour out the contents of text-books aii l Jeclurcs, tan bo 
Lad common enough; aud the bulk of miukind accept the 
latter as the pure gold, instead of the hollow tinsel dummies 
that some of them are. Men of the sort we have indicated as 
Huitable for tlie work of the Indian Agricultural Department 
coat money, and money is a consideration of cousideiable 
moment. Could there not be fewer of the “ writing beggars,” and 
uu increase iu working, scientific men, not mere book crammera ? 

THE EXTERNAL TRADE OF BENGAL 

The Report on tbo External Trade of Bengal with 
Nopal, Sikkim, and Bliootaii for the year 1882-83 has 
n most imposing api>earauco, being too tall and too broad 
for most bookshelves, and bound in the most stiff aud 
uncompromising fashion. It does not, however, contain 
ns much matter as an ordinary newspaper, consisting of 
thirteen pages only of largo type, and it is just possible 
that the information it contains might have been put 
into the annual trade report, without much loss except that 
of diminishing the returns of the Bengal Secretariat Press. 
The subject is one of interest, liowevcr, aud we should wel- 
come a separate volume on it, if the excelloiico of the 
composition at all corrcBpondod with the admirable np- 
])earauco wdiich the book presents, when viewed from the 
outside. If we may be allowed to make a suggestion, it 
would be that the ufiicial gentlemen who write these 
reports should be rocpiircd to sign them. Tlioy w-ould thou^ 
perhaps, take more pains to convey their information iu 
n readable shape, wheroas it seems that books “ published 
by the Government of Bengal,’^ without further specifica- 
tion of the author, are intended rather to show obedience 
to the order that a book should bo written on such and 
such a subject, than to interest or instruct any one. 

While glancing at the figures in the report, wo somo- 
tiinos feel inclined to ask, “ Is that all true, or only a 
story r d'here arc thirty-two rogistcriug stations along 
the Himalayan frontier, all at lonely places, aud there 
is a natural suspicion that the registering clerks may prefer 
fishing in the hill streams or visiting their friends, to 
counting carts, bullocks, aud coolies as they pass by. 
Considering the love of the Bengalee for statistics however, 
we might not hazard the expression of the doubt, Avore 
it not for the statement that “ the Lieuteuaut-Qovernor 
is unable to accept the figures of the two years previous to 
1882-83 as being finally correct, as tho result of the 
enquiries mode through the Deputy Commissioner of Julpi- 
gorio, under tUo orders of tho Government of India, 
regarding the shell lac trade registered in those years, 
showed that the figures of the trade submitted to Govern- 
ment since 1878-1870 wore for the most part fabricated 
by the registering mohurrirs at Buxa and Ambari stations.^' 
\Ye ftgtoc tUat fig^u’ce should not be uccet>f cd as “ fiually 


correct,” when it has been proved that they are fabricated, 
aud wc Avouder rospectfolly at the word ** finally ” having 
been used. Is it supposed that a certain correctness 
should be attributed to all official figures, even when avo 
know them to have been invented hy the clerks ? Tho 
two mohurrirs Avere found out iu consequence of tho un- 
usual interest taken by tho Indian Government iu the sub- 
ject of slioll-lac ; and the question arises, were tho other 
thirty immaculate 1 Had t/iey also a power of imagina- 
tion, a development of the inventive faculty, a gift for 
dealing, with figures, not only in the Avay of marshalling 
and arranging, but of positive creation ? Wo notice that 
tho Darjeeling Deputy Commissioner is likely to prove, 
without knowing it, a patron of this form of original 
literature. When the line that was at first modestly called 
tho Darjeeling Tramway, aud now more magmfioontly 
the Trans-Himalayan Railway was opened, and a rood made 
iu connection with it to the Jeylap Pass, it was reasonably 
expected that the facilities thus afforded to trade would 
lead to its increase. AVhon none followed, tho Bengal 
Government enquired tho cause, and the Deputy Com- 
missioner replied, “ I dare say that inattention to orders 
on behalf of tlie registering clerks, may have affected tho 
returns in the past, but I am doing my best to rouse them, 
aud have, as reported above, only recently thoroughly 
inspected tho stations. Both clerks have been Avarued 
aud one temporarily siisponded, £md I hope that no in- 
doleuce on their part will hide tho improvement which I 
believe to have really set in, in the Thibetan trade.” AYe 
hope that the tw^o clerks are men of discernment and 
sterling honesty. If they arc ingoniou.s, they will argue 
tliat Government having made a road and encouraged 
a railway, naturally expects an increase in the traffic ; 
failing to show this, avc have been “ thoroughly iuspocted 
by” a Deputy Commissioner, in itself a fearful punishment, 
aud Ave have been roused,” warned, aud one of us “ tem- 
porarily suspended.” This we now sec is Avhat happens to 
registration dorks wdio do noi .show an increase of traffic, 
when Government requires it, to justify its new road towards 
Til i bet. For the future, we had better send iu returns 
indicating jiu increase every mouth, and then ourfrieiid?' at 
homo will no longer hoar of our being inspected, roused, 
fiud tem})onuuly sus}»endod, over th 0 .se desolate llimalayau 
heights. ‘ rerha 2 >s if wo can ascertain the views which tlie 
Lieiitcuaut-Goveruor is said to have expressed to Lord 
Ripoii, and 8n[)port them by the right supfdy of figures, wo 
may got aAvay from tho hills altogether, and lie put on 
the more pleasant aud profitable work ot rogisteriug traffic 
where the Nuddoa tolls are collected.’ AVo give this as 
a possible line of argument of tho ingenious clerks who iii- 
v'Guted tho figures as to tho trade iu sholl-lac, and without 
the slightest insiuufttioii against their comrades at Darjool- 
iug, who, we sincerely hope, are much above outertainiug 
such seutimeuts. 

As to the figures jiruduccd, no one can ohjcct that they 
arc not sufficiently minute, giving in abundance tho details 
desired by merchants. The total value of horses Avhich 
crossed the Nopal frontier for Britisli territory A^as 
Rs. 1,200 ; of canes and rattans, one rupee : of precious 
stones, during the last year ,whon any came, Rs. 700 ; of 
manufactured leather, Rs. 262. Those, Ave can believe it 
possible Avoro the property of a solitary horseman, on a nag 
of the average price now asked for the Avalers imported 
to Calcutta, carrying a riding cane, a valuable ring, and 
with a most cxaggral^ed idea of the worth of his boots, 
saddle, aud bridle, as leather. * Among tho exports to 
Nepal, wo notice Rs. 25 worth of lime and limestone, Rs. 4 
worth of bricks, Rs. 11 worth of coal, Rs. 4 of assafoetida, 
Rs. 36 Avorfch of liquors, Rs. 33 Avorth of firewood, the total 
value of tho e.xports under these six heads boiug Rs. 
Similarly iu the returns uf tlie trade to and from Sikkim 
and Bhotan, there are a number of items of five rupees 
and under. Any ordinary traveller crossing the frontier 
should fill tho return Avitli a vast variety of articles as 
important as tlioso noted. AYe felt inclined to remark 
that a groat deal of space might have been gained 'by tho 
judicious grouping of those petty items of trade. But then 
there may bo a diftereueo of opinion as to AVhat constitutes 
gain of space. To a book-maker anxious to pad an at- 
tenuated volume, it is vain to recommend condensation. 

The tables appended to tho report show that tho imports 

into Sepgal lim tlio IcouUoc ^Uto of £{epal, wor« valued at 
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107 lakhs ia 1880-81, aiid at 82 lakhs iu eacli of tho two 
following years* Our exports to the State have boon 
uniformly valued at 82 to 87 lakhs. The exports to lihootan 
have fallen from two lakhs to ouo, and the imports are 
represented by nearly t-lie saiuo ligurcs. Tho exports t( 
Sikkim have increased from something less than one lakh to 
something more, and tho imports from that country have 
at last reached the hgiire of two lakhs. The trade wifh 
Nepal only is considorahle, and our imports seem to bo 
mainly from the country of tho jilains, the staple being rice. 
Au attempt was made to ascertain the duties levied in 
Nepal on trade with Bengal, the oinj nines not beinjj 
addressed to tho Kesidout — who is supposed to slcoj) for 
eight mouths of tho year at Khatmaiido(» — but to the 
Collectors of the districts ill our teiritories. It is the rule 
with the Bengal Governinout whenever it wants to learn 
anything, to ask tho Collectors, and they reply to all 
questions. Sir George Campbell used to keep a stock of 
such questions as : — What is the average weight of a 
Batna sheep ? What is the consumption of tobacco per head 
of population in this province ? What is the percoulago of 
j)olyg«mous Hindoos in your district, to those with one 
wife ? And it was supposed that he would make an interest- 
ing book out of the answers given by the Collectors, wlien 
ho had time to reconcile tliem. We observe that tlie 
Collectors have very readily furnished tabular statemonts 
of tho duties loviod iu Nopal, but that they do not in the 
slightest degree accord. The (kdlector of Chumparuu say.s, 
there is an ad valorem rate; the Collector of Mozufferporo 
that the duty is levied on tho land irrespective of its 
value; and his brother of Darjeeling supports him in this, 
but gives double tho rate. This applies to rice, Init iu no 
one item can any possible agreement be found. Perhaps the 
duty niviy bo loft to the dir • ctioii of local officers, but 
the Bengal Government seems to iucline to the belief 
that tho reports are ‘ inaccurtiie,' to put it mildly. 


EDITORIAL NOTES. 

t 

I N acknowledging the annual ivpoi’L on Uio prodiictiuii of ( 'oi- 
Ion in tli(^ Central Provinces, the odi.‘ia(iijg ,Seor<‘l iry, i\l r, 
A. it. L. Fraser, “ lain also to state that tli.-rliief Coiu- 
musiuiior is unahhi to accept tlKMislim ite of 10 )lh';. per a cro 
even for the VVurdlia district. In Berar, Avliere it ha.s been 
possilile to a.Si’ci'tain the aiiioiiut of the out turn wllh almost 
iiiatliomati^al accuracy, tlie oiit^turn is tiindi less; nml jMr. 
Jones does not think that iu a pru/ni'a .' in wliiili v )tr,<»ii ih so 
unequally distributed very safe re^jalts (‘in b 5 ’ obtained on the 
method adojitcd in paragraph G. It seem-i to tlic (-liicf Coin 
mLssioiier probable that the chief .source of the err n* which 
you notice is to bo found in the AVardha estiiii ite of dOlb^. In 
this district tlue acrurage under is more than ono-thiril of llio total 
acreage under cotton cotton iu the provineo, si that any error 
in the estimated out-turn of this district pioducos au iiuuiense 
error in the estimate of total production. Tlirs AViirdha esti- 
mate is pixibably, uotwitUstanding tho badneS'j of the s msoii, as 
much under the mark as the estimate of Pldlbs. would bo 
above it. If we raise Wurdha to OOlbs., and siiaiiarly raiwo 
some of tho other districts iu wliicli the uiil-turn is obviou.sly 
too low, the facts of the year will hi oxplaiii.id. The rt*niark 
made by you that a wot y’^ear is a b.id year for cotton is entirely 
in accord with Mr. Joiios’s experienro. 

“ The value of the cotton crop^j according to yonr retur na, 
which aro certainly too low, is pul down at ovtii J i lakhs. IL 
would not perhajis be very unsafe to raise it to nearly GO lakhs, 
that ia to say, tlL'it it equals the whole land revenue of tho 
province, in the Wurdha district the value of tlii-i crop f:m j 
exceeds the land revenue. | 

, lam to add that iu future rep »rl.M inf«nni.iti(m slnmld h»' j 
giVeii refolding the pre.ssos and nulls .-M, wnk in the province 
and statistics showing the o.xpoxTs of Llie puucipil exporting 
stations would also be of some interest.' 

fivett an eminent authority as Sir d. B. La wav m dmihlful as 
to the fee ling value of ensilage, and he thinks the lo.9s of 
nutritive matter iu tho sUu is so largo as to make it uuprolilablo 


im an au.xiliary to British farming. Mr. W oOils, cm tho other 
hand, in narrating the result of his experience, dwelt on th^ 
value of ensilage as a eucculeut food for mihdt cows and ewo.^, 
and ho illiiwtraled this by giving ligmeH showing a nurked im- 
provement iu tln‘ quan tily of milk and the quality of cream 
I yielded by cows fed on the now fodder. Tho analysis lio 
obtained of the ojodhigo also bhoweil it to ho a. Hucculent, highly 
iiutriliou.s, and casily-digo,stcHl food. A dilloreiit Te adt Jias, 
however, attemlod oxpornnculs in Canada, conducted by 
ProfeeBor Brown during the j)aHt Boasonat tlie Ontario Agrioul- 
tiiral College iiml B.\[)eriment:il Farm. These showed that 
eiiHilaged corn fodder gave 15 per cent less milk. 30 per cent 
lesa butter, and a ])om(.T maikctable butU'v in colour than wlvou 
the cows got Swedish turmpH. Althougli the aiiiiualH ate the 
ensilage readily to begin ivith, they gradually tirod id it and 
fell oil in condition, until otlier food had to he added. 

Mr. troods' teKtimoiiy as to the merit.s of onsiJago, Jiowovcr, 
receives strong practic.il corrolioration Bum tho official report of 
the ITiiited States DepartmeuL of Agiacniture. Tlii-: report 
embodies tho experieiio.e of about lOO agricultu risks iu tlu; 
ITiiited States and Oaiuida, and in rojdy a sclieduhr of (jue.s- 
lions submitted to lliem they express themselves as havln-r no 
lou))t of tho pro ti tab It; ness of ensilage. Tim condition of th(i 
stock eating tho fodder was unifonnly good, both a.s !•«‘gal(ls 
icaltli and gain in weight. Milch cows are mon* g<‘uerallv b’d 
with ensilagoin Aiueri(;a than any other class of stock, and i( is 
li tilts eonnoction that it ts expected to prove of greatest servnv, 
ho uuijority of the (?oiTyHpon dents skating that there is u dee/d- 
al increase in (juantity and impioveinent in «juality of milk 
md butlor from cow.s fed on ensilage. The (jiiaiitily of foddm* 
pveu to oiich cow iu the Slates vario.s trom 5 i) to G'dlb.s, d lily, 
li addition to some diy fodder and grain. 

d’lic couimoii practice iu America, and \V(' believe. It is tln^ oim 
which, under gciierid cireumstanciv-i, it will In* best to adopt, is 
a ()lacc the crops in the silo when their full growth has been 
‘eaclied, ai.d befoic npeniiig begins, Tn the Ibutcd SkilOB 
jo'-'t farmers fax our fine ( ailing, a half inch or less, us it packs 
•l<.)ser, and 0 Hlody to lvt‘"|) better ; but if stored •wh de, au l 
irmly ''ouqux'ssed, it has been lound to keep very well. ’Jdie 
'ddei .slnoiid bt' kc/>t level during the procc«>i of filling (ho 
siJo, and be xxod) trodden. In mairiy all the answers t» C >iu- 
mis.sioner Loring’s ijiieric.-^, it is stated that tlm j(»s> by iFc.iy, on 
the silo being o]>oned, was verx slight, and confined b) the top 
and side.s, wdicre there was more or less exgonne to air ; and 
generally it had kei>t perfectly xvcll for several months, and 
f,h(»wed no deterioration. 

After all, hoxxmver, the imi>ortaut point u how far this new 
method of ])res(‘i N'ing fodder is suited to tlio fmcuh.ir 0 >ndi- 
(ions of thi.s country. American oxperieiK'ii will not .settle 
that ijue.stion to the Kiti-^faction of Ihdtish agriculturiMts, and, 
therefore the re.siiUs of the experiments af pro, sent being can led 
out xvill bo an xiou.sly awaited. 8 hnuld they confirm the Inq^es 
that have been held out — and in the light of xvhat Ims .alreaily 
trans}»ired, there is its yet no reason to doubt iL—.i fresh impetu.s 
will be given to agi iciilturc, and th farm'*)', will b* fortih<sl m 
no BiiiaU degree iu contending with tho dillinilties oi 11 wevero 
winter, 

ExrEiiiMEKTa on the ternperatnie of th(3 fioil are being 
earned on at the Ifonghtou Farm, New V(n k. The Boil is a gra\ el. 
witli a clayey Bub aoil, and ancroj)pe<l. d'horim/mete/s are 
fawtem-'din tJie hollow ends of woodon rods, and fh(>stj are 
placed at dillereiit dcptlrs beluxv the surface, in closely tittiiio 
ziut tubes 11 lied x\ I th water. The thermometers were ]»hmed 
at the following d«}>th^> : Surface, 3 iiiche.s, G indies, J) inehe.s, 
i ffud, 3 feed, 5 fe(‘t and H feet, and .ire read Imurly from 7 A.M. 

1.0 S r.M., from the fust rif May to the first of Noviunbcr, 
Uourly, daily, and monthly variations of the temperatuK iveie 
obs(‘rved. The first are confined to the upper layer of ;onl. 
and ale often sinMen and xiolent. They may ]»e c.iiiscd b\ Ijo* 
Hhifting of the xvind, dealing of a cloud v sky, :i Ihundorstorni 
(Jtc. There is a great daily range c.aused by ahsoiption of heat 
by day and radiation at night. Tlv^ i;inge is much reduc ‘d 
by cloudy or rainy weather. These daily vaiiations take pkie; 
to ii depth of a fiyt or more. The maximum temperature at 
the .surface Li about midday aud th*; minimum shortly after 
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iiiidiiight. Tlaeae otU*emea uvo later at succeasive luiti 

at 1 foot they ai’C rttarded eight to ten hoars, presenting the 
cui ious feature of the ujio-foot thermometer rising while the 
suiface one is falling, and cice nrscf. There is a constant rise 
in the tempevatnre of the hegiuning in the spring, easily 
ol served to a <lv'pth of eight feet. Storms and cold weather 
chuck this avlvauce tuuijxaarily. Below tlnee feet there was 
an luihrokcn rise fi om May 22 to Bejjteniher 1. The mean 
tcmperatuvcH for aix months— May to Oetoher, wore : Surface, 
(J(M0 ; 3 inches 65*30 : 6 inches, 65*30 ; 9 indies, 65 30 ; 1 foot, 
fM*20 ; 3 feet, 62*80 ; 5 feet, 58*60 ; 8 feet, 55*80. At a depth of 
8 feci the mean temperature was only 10*00 lower than at the 
Burfuce. Dining the autumn there ia a zone of subsoil below one 
fool, which is warmer than the soil above it, and this prolongs 
the season. 

Bomb trials hare, it seems, been recently made by the 
inaj’y Instructor in Biitish Burmah in view to testing in the case 
of rinderpest and anthrax the dheacy of the. lymph prepared by 
M. Ba8toui*,whu is experimenting in animal im^ulation in Europe. 
On the 7th September last tw'o co\v calves, a buffalo calf, two 
sheep, a large elephant, a young elephant, a pony and a jug were 
inoculated with what M. B;\steur terms vaccine for anthrax 
fever : the temperature of the animals was, with one exception, 
very little affected by the vaccination. The hocoiid lymph *was 
infused on the 23rd September, but again iu this case with 
little appiU-eiit effect. At no time were any of the animals off 
their feed, The prophylactia rlTecIs of vaccination with M. 
I’lislcur’a lymph wera also tested to see whether it would prove 1 
effectivo iu rendeiiug auimiilH pioof against au attack of riudev- 
l>c t* Borne caseB of the disease were found, and the three 
calves, which had previously boon experimented on, were 
remo\'ed to the spot and again inoculated with virus taken from 
the body of a true ease of rinderpest. The aiiiinals were in- 
oculated more than once, and although they were herded with 
some COW'S that were I’ccovering from a recent attack of riiider- 
pef^t, they esca[>ed without showing any sign of infccliou. Th 
calve ,-4 wore, after a few months, taken ta another spot and 
placed among a held of e.dilu sutlVviug from a severe outb*. cmK 
of rinderpest, ainl were inoculated with lluid taken from tin 
iiitestines and with blood from the bodies of auiruaU showing 
unmisUkable signs of acute rindtrpest, yet the disease wu 
not eoiiveyod to the calves. The Veterinary Iiistru^dor, in 
rc])ortiiig the above faeLs, Bai<l that it would be prcinatnre as yet 
to offer any opinion as to the proveutive value of this system of 
ircatmuul, au<l has been authorizetl to continue the ex[ieri- 
ments. The Deputy (.‘oiumisBary General intends having th 
mules under his charge vaccinated, and the Bombay -Burmah 
trading Coi poration, are, it ia believed, going to resort to 
Vaccinatum extensively iu connection wdtli their clej)hant3 at 
Miugyan and iu tlie Chindwdn valley foi^sts, xvhere they have 
BUBtaiued very heavy losses amongst their elephants from wiuit 
they consider to be anthrax fever, 

A WRITER in the Brealej'^s Gazette mentions a cross made on 
his fathers farm many years ago, for whicli ho claims the very 
best I'csulls in ]>roducing good milkers with the Short-horn 
form. The foundation upon which this cross was maile, con- 
Bistod of Bed Boiled cows, these being bred to a .leisuy bull 
excellent results weie oblaiuod so far as milk w'as concerned, 
but in form the offspring of this cross partook somawliat of the 
hollow form of the Jersey. To remedy this defect, these 
heifers were in their turn bred to a good BUort-horr 
bull. The result xvas a great improvement in form, 
while the iinprovemeut in the quality of milk xvas 
retiiiued. The cows resulting from this double cross are thuM 
described by the writer : “ All IxJCamo marked alike, red anil 
white patdies, wit! i largo white shield on the forehead. The 
1 Italy long, with wddu hips and well arched ri])s, lieavy hind- 
quarters, but light fore-quarters ; very short legged, but very 
weighty aniu\als ; large bags, producing very rich and creamy 
milk. Wlieu rvqnired, a bull was HeKaMed from one of the best 
cows in milk and shape, and in this way tho stock was kepi 
up until my father’s death. ’ ^ “^The cows were 

always in good condition and ready >Yheu dry to pul np for 


feeding. They as well as tho steers were equally ready for 
feeding and took on ffesh very rapidly.’* 

We heard a good deal some two years ago of the steps taken 
in British Bnvinah to develope tobacco cnltivatiou there. One 
Deputy Commissioner visited the hills, where the BCarens are 
said to grow the finest description of the weed, but to fail 
miserably in curing it according to Western tastes. Ho smoked 
a good deal on liis ti’ip, drew his travelling allowances, wo 
presume, and wrote a coulour dc rose report on all he had soon, 
A plantation was started near Rangoon, and people were to be 
induced to bring there all the leaf they could grow, to be cured 
on the Americfin plan. Instructions were to be given, moreover, 
to ensure the best varieties only being cultivated. It was 
thought that as tho steam rice mills had encouraged the 
cultivation of paddy, by purchasing for cash all that 
agriculturists or boatmen would bring to thoir mills, so a 
factory or plantation prepared to purchase whatever leaf was 
brought to it for cash, would largely stimulate the planting 
of tobacco. ICtiH the project failed, that we hear so little about 
tobacco ia Burmah at ]>resent ? Tho local press is silent on 
the subject, and good Burmah cigars :u’e as difficult to get as 
tlicy ever w ere. 

The public both in and outside of Burmah would bo glad to 
hear something of the rosiiUs of its experiments in tobacco 
cultivation and curing, of which w’e were led to expect so 
much. What has been the re.siilt of the experiments, ajid wdiat 
money have they cost i The wisest and cheapest plan in the 
end might be to offer a handsome premium for the ffrst 
shipment of really marketiiblc tobacco or cheroots, as has been 
done iu Austr.xlia and New Zealand with other produce. The 
result of such bonuses in the colonies has been to establish 
several important new industries. Wc are not saying tliat 
the attempt of the Bocal Government has failed, but we should 
like to kuow something of the results of the exporimouia made. 

“ Notwithst VSDISG llui fiiio slorcB of timber whicli exist in 
many ]>arls of the Tmliau to;i districts, biiL a very .small mnnbei^ 
of estates utilize them for tlie supply of tea diesis. The ini- 
imrtaucc of having thoroughly wcll-se.isontui wood for this 
purpose is obvious, and hiis always boon insisled on; but it 
Kcunifl vcjy strange that amongst the iiumeiouH H()ecies in tho 
Indian forests, none should bo found Hufficiently suiUble to 
come into iiniversid use. I mot ono Assam planter who has 
sawmills and who goes in for supt>lyiijg ostatoa with chests, 
but this kind ot enterprise ..seems quite tho exception. As a 
lulc, tea chests are made of teak from Burmah, which must f>o 
very expensive when the excessive co.st of transport up to 
As.saui is considered. Teak makes very good boxes no doubt, 
but 1 feel sure that good suitable >vood could be found in Imlia 
for the purpose. In Ceylon, there hiuy boon some discussion on 
the subject, but tho difficulty appears to have been overcome, 
as all estates use local woods. The tree which I have found 
most suitable is mallcbodde, (f propeol^ treated^ and therein 
lies the secret. It is light, inodorous, and holds a nail well. 
It is liable to the attacks of insects, but it seasons very quickly, 
and, if useil as soon as ready, makes capital boxes. Many other 
woods arc \vell-adai>lcd to the purpose, and are used by the 
companies who supply chests in Colombo ; but ixialleliodde ia 
found in almost every locality whore tea is giwn, and hence, 
its suitability for the purpose in question is a matter of im- 
portance. Tho seasoned hal chests now advertised by the 
ceylou company arc very cheap, and, for estates situated near 
a railway ttation, jireferable to boxes made on the spot, but for 
plantations willi long road transport the imporUinoe of having 
a suitible wood near at hand is great.” 


A well known Scotch farmor has lately been condofting a 
serio.s of interesting cxperimentH in ensilage, in connection with 
the ItigUland and AgricuHtival Society. He has two silos, each 
30 feet long by 12 wide, inside meiisurement, and 13 feet from 
the Hoov Ui the pilhue}, Nvhich, again, are about 5 feet high, and 
support a light root of wood coi ered with felt, The silos, which 
cost £70 each, are built into a banlF; so that ‘‘ while tho top of 
the solid wall at one end is level with the ground, the floor 
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ftt the other end ifl level with tlje ^^rouiid there.” Thw 
allows the green stuff to be .shot out of the carts without 
difliculty, while it also facilitates tlie withdrawal of eusilago from 
a door at the lower end. The floor, walls, and pillars are formed of 
concrete, the walls bedng froju 12 to U iuclios thick ; the doors 
are formed of boards fitting closely togothm’, so as to oxedude 
the ail- and retain tho moisture. Gniss that had b?ou iu the 
silo for throe weeks had a strong, slightly alooliolic siu^dl, and 
was brown in colour, but on being offered to horses, together 
with sun-dried hay, it was instantly j)icf.‘rrod. Tin* ]>resdng 
down of the stuff is the most ditljcult i)ai‘t of Lin* woik connected 
with ensilage. The proceas first adojdcd was to tramjdo it 
down, and then to cover it with boxes loado 1 with wtoues and 
gravel. The better plan, however, was to use half-barrels, 
filled with water by a lioso and em]jtitid, wlieu re^piiivd, by a 
siphon. It was suggested, however, that a more satisfacdoi y 
method still would be to emplv)y cast-iron cisterns or vats filled 
with water, as these could be made to fit closely into the silo, 
and be raised and lowered at will by means of pullios. The 
object of the experiments in Scotland is to detenu ine whether 
the siloa can be rolieil upon to provide, in all sorts of weather, 
flucculont and palatable feeding for the owes iu spring from 
vetches, clover, natural grass, and green crops, thus rendering 
the farmora indepeudeut of turnip Fodder, which is both expen- 
sive and precarious. 

Professor WiiianTSON, of the College of Agriculture, Down- 
ton, Salisbury, writing on root crops or corn ci(»ps, .says 
It ha.s generally been consi<lcre(l that loOlbi. of roots 
are recpiired to make lib. of beef or mutt jn, airl a<*cortliiig l.o a 
consensus of opinion of good Scotch agriculturists a t-m of roots 
will ordinarily be converted by fatting aiiimil into on.* stone 
of Nibs, of butchers irn'int. V\’’hon meat was wortli pcj' lb., 
a ton of loots would, accoi’diifg to thei I independent but mnlu- 
ally confiruiatury estimates, be- worth Hi, it/., and a ei'op ot aO 
tons per acre would be worth XH lo,^., or, allowing 10 ])ei c ‘iil 
for waste, .i7 17s. Cd. per acre, [f wc couipaiv thi> i‘-uimato 
with a ooiTOSimnding good crop of wlieat,* whit'’.i wi* nny taU(‘ 
at do bushels, thou at tlie ol<I estimate of 7s. ]):r bnsle-l, the 
^vhoat cro]> was W(;rth X‘14 per acre, and dis<‘ muting thi-? **• 
the case of the root crop by 10 ])er cent, i'12 12 e [mr acre. 

Tbc relative value.s of the lw<) crops, therefore, might bo .sup- ! 
posed to Rland as follows : — 20 tons of roots at H.v. {)J. jxt ton, 
less 10 jicr cent for waste, £7 17 1 >. (k/. poi’ acre ; 40 liuslnds of 
wheat at 73. per liirshel, loss 10 ]hu’ rent, foi waste, T12 12.s*. ; 
difference in ravoiir of the wheat ejo]>, £4 14s*. (I7. 

Turnii^g to the present valiu's of the tw(j cropi, wc find tint 
one ton of roots according to tbc alf'O c stali^ti* is w<-i '(i 1 ! ’. ) 
8J. per ton, and 20 tons are Woiill Xll 133. -ll. Di^eoiiuting tins 
as in tlic formiT ca.se by 10 \)er cent, tin* value (4 an acre of 
good loots will be found to be X'lO i)t>. lOA !'» it tlu* value of 
our 10 busl);4H of wheat Iris gone dowui to jier bushel or to 
XIO ])ei acre, an I if iliis is discounted at I') ])er cent, for tlie I 
Make of comparison, to £\) per acre. Toe relative values of the 
two crops have therefore completely cli uiLp'd. ai will be seen by 
the following statement : — 2'J tons of l-.> jts at ll<. Hi, per ton, 
loss 10 per cent for w.iste, XIO 03. 10 i. per aci *- ; JO busliels of 
wheat at 53. per bushel, le.s>s 10 per c(*iit for waste, £.) ; <liirt‘r- 
eiice in favour of the root crop, XI O.v. 10./. 

Not only is this the'ease gauged by tic* urdiniry pr;*.'i()f 
beef and corn, but farnier.s who are alive to the superior value 
of improved animals for breeding ])iirposes will be able to take 
their turnips to a better market th.in tlie shamble*^. England 
enjoys a monopoly with regard to improved breeds of cattle 
and sheep, and all countries send to her to recruit and improve 
their herds. It is not likely that this will cc isc to be the ca.se, I 
08 there is something in tho English clinnb* parlicuhirly favour- j 
able for the development of higli-td iss domesticated animaK, | 
and the tendency is ever towards depreciation afto* they le.ave , 
our sh(^es. No such relief is to be found for wheat growers^ i 
Hero we are beaten in quality, so that mvny corn dealers will 
not buy English grown wheat at all, hind in any case 53. to fis. (jd 
per bushel is tho aljsolute limit of pricA If then, wc wish to 
know the possible value of root ami fodder crops as well as o 
grass, w^e luust take into account possibilities in tho direction o j 
brooding Uiftt will bo iu doniuud lor brooding purposoa* 1 


It Is not for a moment proposed that corn-grow i.n' should be 
given up. Tt appeal’s to be a necessity of our system of famiiug, 
for if land is folded with sheep loo freipiently if become.*? 

^ stained,’ and the intervening corn crop serves to sw^poten it. 
But it would iu* no small gain if tho farming imblic could bo 
iua<le to see that those erops which have hith^Vto been regartled 
as supphunental and :is mi'i'c propavations for corn crops aro 
now really the im]»ort:iid lo-ops, and that it is iu ro'difv more 
according to f.-u t fca u Id l<»olv uj)OU the corn Pi\)ps the a(‘-'p*- 
Horio.s — as Die preptuali ill Lu r*>otM, ]»uuficrs of land for slieej) 
feeding, ami sources «d straw for litter, (^lay lamls will ]>v( * 
bably be more and more g^iperally laid away to gras-j, but tim 
lighter classe.s of land suitable for turnips and fodder crop i will 
continue under the plough. It is in the case of such lamls llmt 
the veltdive esteem iu which corn ami rnot c r ips are held re- 
quire.s to Ijc re-adju.sted. The is/int 1 have at tempted l,o bring 
out is simply thiH— that the 44d notion that root erojpi .are 
grown at a direct loss, and chiefly jis a pre]»aration for grain 
crops, i« calculated to promote a false .=<yMttMn of ngricnltuiv and 
ought to bo icverscd and abandoned. 

On all sides, says the Journal of the Sort rf j/ of complaints 
are heard of the .serious consiapiencps of the dchlruetitm of tho 
forests of the wmrhl, and reports arrive of the attempts that 
are being made to improve the present condition of forestry. 
Delegates from various parts of the l-niKMl Stales were 
present at a Forestry Congress lately held in St. F.uils, 
Minnesota. The Fresidtnt, in liis opening add re s, 
stated that in (fliio, Malm*, New York, and oilier Btates, 
the acreage of foie ts w.is constantly increasing. Fn some 
States an ‘‘ arbor ’ da} had been institute*!, and in these tbc 
increase wws notable. The fmest acreage of the Lbiileil Slates, 
however, was le-s than (me-fourt1i of the total snrfaee, a, 
.smaller proportion Ilian in the east, west, ami mnlh of Europe, 
At, the present r.ate of c. <ii.a)mplion the supply of pinewood in 
the Northern States would he exhausted iu a few NOars. 
Forcsli’y i.s taught in the State* Agricultural ('oliege at FAinsing 
in MiJiigan Stale, whit Im% mid to contain a good labelled 
I arb(»r«*tum and a largt; <‘e)leetiou of native and exoth*. trees 
1 under cull i\ at ion. 'I’ln- last Ij'-gislalnre of New A^ork State 
passed a law to «*ueonrage ti‘*e jilauling, by wliieli auv inhab- 
I ilant who shall tiaiisplaut by tlie side of a puMIc Ing/iway a*!- 
joining liii prv*mi!^e^ * any forest .shade trees, fruit trees, 
ornaim*nlaUrecs, or any nut boariug trees, shall be allow<*d, 
in abat^'uient of his liigliway tax, one dollar for every four tvee.s 
.set out. Elm.s must ]‘e jda'-L-d not less lhan seventy feet apart, 

’•n (he .same .side of such highway, ami no ijiai>les oi othov 
f'.i'* I irv.'s, o]*nameiital, or fruit tree* , m*arer than fm ty feet 

ui <<n the same .side of .such higliway. 

In Aiexicn, the (ioverumeiil has contracted with Mr. Oscar 
A. Dr<*ege to plant 2,000,000 trees iu the Abil ley of Mexico, 
A\Ulan four y* ai.> from iMaieh IHSJ, nr 500,000 trees a year 
in Hiieli ]>laer , .as tlji* tun'crnment .shall chnosi*. Tlie contraetnr 
plcdgc.s himself to establnli a nuTuber of nur.series, and to have 
in them ea<*h year at least .SOO, 000 a.'vh, ‘h^jOOO willows, 120,000 
poplars, 00,000 eucalyptus, Cndif/Mnountain cypress, cedars, 
(10,000 acacias, and ISo.OOO of ihei' trees. The tree.s are to bo 
in ]il;intatum,s of from 50,000 to 100,000 each, and Mr. 
hi <m;m‘ iniut mainlain them for two years after the planting. 
Three guuluatcs of the School of Agriculture are to be received 
into the imi'series eacdi year, Ibere to study tho science of 
fore.stry. Mr. Droegc i.s to rai.se fruit and other useful trees 
for distribution, nu*1 he is to receive annually ^4(>,000 (XH,500), 
till the sum rcachc^a total of tijt200,000 (X’12,r)00). A work on 
arboriculture, of recugnisod merit, is to be traiihlated froni tho 
German oveiy year iu order to dis.'-JcmiiKite sound views on tho 
.subject umoijg the students and the piiblie. 

In Europ- the Furesliy Seim -Is me now very numerous, and 
the following li.st of those in Au.Aiia ami Germuny Ins lately 
heeii compiled Austria imad.s lUe list with nine .mc'om].-. 
the Imperial High School of Agriculture ami Foiestry at 
A^ienua, with six prob sbor.s and 32U student < ; tiie Eulenboig 
Bchool, with six piofc.ssurs and fifty dtiulenls, the course lasting 
two years ; tho AVeissWiiwser School, with live professors and 
eighty Sludenu ; tho Lemberg School, with twelve professors 

[ Rud forty stud outs j tho Ass^baoU Sohoob uoitr Molh^ with two 

I 
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pri>t'essortJ and twenty-four htinloutH ; tho' course of forestry for hatcbiiig purposes. In such cases aa these, hens ought to be 


in the technical high scjioul of (jlratz ; the Styria Forost Cultnro 
School, with three profcHsor^ and iwenty-six Hludenln ; the 
Caiinthia School ; the Vorarlberg School. Prussia has three 
institutions, comraenciug with the Royal Forest Academy at 
NouHtiwlt-Eberswalde, with a director, fourteen professors, and 
other iisaiflUiDt-. Tlie coui-ae is two aud-a-half years, and the 
number of students about lifty-seven. The Munden Royal 
Forest Academy luis a director, ton professors, and Bovciity- 
eight students. The Forestry School at Grosso-Schoncbock 
and tho forestry courses to the Army Forestry Battalion are 
for tho training of lower forestry officials. At the formor 
school are four professors ; at the latter eleven, all of them 
practical foreaters. Saxony has a Forestry Academy at Tharand 
with ten professors and assistants. In Wurtemburg iustnicliou 
is given at the Royal Agricultural Academy at lloheiilmitu and 
at the Univerflity of Tubingen. In Radon the forestry depart- 
ment of the Cai’lsruhe Polytechnic has forty students. Bavaria 
has a forest academy at Aschaffenburg, with a director and 
seven professors, in addition to which are six chairs of forestry 
in the University of Munich ; Hesso-Darmsladt has a forestry 
institution attached to tho Univoi*sity of Giessen ; and Saxe- 
■VVeiniar has possessed one since 1808, with a director and four 
professors. No other countries can equal this extensive list 
but France has her famous school of forestry at Nancy, and one 
of forest guards at Barrc.s, in addition to .several agricultural 
schools and agronomic iuduslriul schools, in which forestry 
is taught. Russia has four schools— ri;., the Agricultural and 
Foreatral Aca<ieiny at Petrovsk, near Moscow ; tlie Agronomic 
Institute at St. Petei-aburg, with coni-ses in Hylvicnltnro ; the 
Forest School at Lissiiio, and the Forest Division of the Agri- 
cultural institute at New Alexandra. There is an Italian 
school of forestry at Yallombrosa ; a Danish school, attachcil 
to the Royal V^eterinary and Agricultural College at Go]>ou- 
liageu ; and a Swedish forest institute at Stockholm, beside.^ 
thirteen private elementary schools. In Switzerland the dis 
pavtment of forestry forms the fifth division of the Federal 
Poly technic School at Zurich, in which are thirty students. 

A Spanish School of forest engineering exists at San Lorenzo 
del Escurial, near Madrid. The British Consul at Malaga 
reports that the cultivation of the eucalyptus has of late at- 
tracted considerable attention in that j)roviuco, which has been 
deprived of all but fruit trees in order to ^supply (he constant 
demand for charcoal, caused by the extensive use of this fuel 
for cooking purposes. Large mnuboi's of the eucalyptus, in a 
healthy and nourishing state, may now he seen along the line 
of railway from Malaga to liobadilla, and in other places, and 
they are reported to have been ettcctive to some extent in de- 
stroying fevers in the low districts, formerly uninhabitable. 
These trees are also successfully mod to form avonues, and 
afford protection from the sun on the roads near tlie city. 

Alone, among the great countries of Europe, Grea.t Britain is 
without any adequate means for the teaching of forestry, and 
in order to remedy this state of things the Council of the 
Society of Arts memorialised the Secrebiry of State for India. 
(See Journal f vol. xxx., p. 879.) It was suggested that by 
the addition of special moans of teaching forest cultivation and 
cognate subjects at certain of the largo educational establish- 
ments of the country, such as tliat at Cooper’s-hill, tho existing 
system of sending forest students to Contiuonta! schools might 
be superseded. Ijaat month Sir John Lubbock also drew the 
attention of tho Goverumciit to the subject of forest education 
in Committee of Supply. 

Mr. TV’, Cook, of TVest Chislehurst, writing in Poultry^ 
says I am often askod wliat the cause is of fowls laying shell- 
less eggs. There are several causes. I may mention three. 
First, from the fowls having been kept short of materials to 
form or make the shell, If this is allowed to go unnoticed, it 
is a great strain upon tho fowl’s system, and has a tendency to 
weaken the oviduct, or egg passage, where the egg is en- 
cased with shell. Secondly, from laying double-yoked oggs. 
This also injures the passage very much at times. I have 
known fowls, after producing several of these largo eggs, never 
lay perfect-shelled ones again, while others are left very weak, 
and only lay them with ft very thin shell, net sufifeieutly thick 


allowed to sit, so that the whole system has an entire rest ; 
when tliiw in done, it proves a certain euro to ihem, and 
strengthens the fowls very much. The third cause is vhen 
a fowl produces eggs so rapidly that thi'ce eggs may be found 
in tho oviduct at once. The middle one is forced down on "the 
one that will l)o laid first ; tho third, following again quickly 
j after the second, forces the middle one out of the part of the 
oviduct whore the shell is formed on them. 

The following are extracts from an article which appears iu 
tlie Fctii A}i//lian Jlandlmh for the present year, from the 
pen of Mr. R. B. Sapwell, describing the system pursued in tho 
rearing of turkeys iu Norfolk 

Considerable difForence of opinion exists os to the best age 
for tho stuck biials. Undoubtedly a two or tbreo-year-old 
gobbler, and hens from two toffoiir years old, would give tho 
strongest and best stock ; but I find the disadvantages arising 
from keeping old birds so great that I almost always fatten 
my stock birds and bring up young birds for the next soaaou, 
saving only especial favourites for a second yeai*. The ad- 
vantages, I believe, gained from using young birds are that the 
eggs produce a laiger number of gobblers than from older 
birds, and these are much more valuable than hens, and I find 
young hens rommence to lay ten days or a fortnight before 
oiler birds. Tlio young gobblers are not so savage as the older 
imes, and fewer hens arc injured and killed by them. 

lion turkeys generally lay about twenty eggs. It is 
a good plan to set llu‘ first eggs under boas, giving tbe turkeys 
about fifhicn of their own eggs to sit upon. It is an utiwise, 
as well as a itriiel, plan to set all the turkeys’ eggs under hens, 
and make her Iny all the season. ' Latc-hatchod turkeys never 
thrive as the early birds do, and tl 3y never grow to a sise to 
realize a inolitsble price. Tho turkey’s services are lost to her 
own offspring, for turkeys rear tlieir own young much bettor 
than hens do, and it almost inv.'iriably liappens that a turkey 
becomes so debilitated by laying all tho spring that she wastes 
away and dies in moulting. I’le tinio wlien turkeys roquiro 
the greatest oaro is until they jirc six weeks old, when the 
young cf)cks begin to show a Utl.le red on their heads. Dryness 
is of the iirst iinportanoe ; large, roomy coops, with coveied 
runs, arc desirable, that the young birds be not allowed to 
roam about iu wet weather, or when the dew is on the 
grass. 

The food for the newly-hatched birds should be principally 
haul-boiled ogg, Avith dandelion, lettuce, onions, or nettles 
chopped ui>, with a little bread-crumbs ; to this may bo added 
a little rice boiled in skim milk ^if quite .sweet), a little suet or 
greaves, and in wet and cold weather a little cayenne pepper, 
Avith grain of all sorts as the birds grow older, Afresh site for 
the coop every morning is a sim qud non, and a little exercise 
if the mother is a turkey— but not if she is a fussy old hen— is 
also advantageous as the chicks get on. A good sign is to see 
the young turkeys catching flie.s. In order to get fresh, un- 
tainted ground, it is a good plan to huullo off a part of a field 
—a now ley, if handy, for the coops, and the grass should be 
kept mown closely to the ground. 

TurkGy.s will take to any young turkeys, whether hatched by 
themselves or not ; so when our young birds get fairly strong, 
Avc generally transfer those hatched uiuler hens to tho turkeys. 
One has to bo careful that the chicks do not perch on the rails 
of the liurdlcs or the tops of the coops ; crooked breasts would 
bo the iuevitable result ; they should be induced to sit on tho 
ground as long as possible, and then taught to perch iu low 
bushes and trees, and until they are shut up for fattening they 
are better nevor to have entered the fowl-house. Having 
reached the age of two or three mouths, June has arrived, and 
the birds are perfectly hardy, requiring little care, but 
fcnerous feeding. A more economical food is now desirable, 
and barloy-meal, with, perhaps, a little scrapeako, maize, bildey, 
and small wheat, is tho usual food. 

Turkeys for Ghristmas should bo shut up in a light, dry 
roomy house tln^ first weok iu November ; troughs with aa 
(iiuch maize and good barley as they can oat should be always 
by them, with two good meals a day of just aa much biirley- 
x&aed Vfith fiat milk, os they can eat, and milk to drink 
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Sliced man^el^ turu4»« Hiid swedes, and cabbage are useful and j 
neceswar)", and plenty of sand, lime, ashes, and brick-dust < 
should be in the corners of their house. Let the troughs be 
well cleaned every morning, all surplus food removed ; on a 
farm there are plenty of otlier fowls glad to clean up after 
turkeys. In conclusion, let me strongly advise my readers 
never to make birds of their own breeding with one another ; 
every year let them purchase a new bird for stock, unless they 
retain the old bird and are not using heus of his brooding. 
Thei *0 is no economy in buying a cheap bird ; a few shillings 
extra expense about the gobbler \NdlJ probably bo a matter of 
three or four pounds weight in each young turkey next year. 


Twentt-one years ago, says a writer in the FarimrB' 
Congress gave each State public lands to the extent of 
30,000 acres for each member of Congress, senatora and repre- 
sentatives included, according to the census of I860, for, in the 
language of the Act, the “endowment, support and maintonanco 
of at least one college, where the leading object shall be, with- 
out excluding other scientific and cfiiasical studies, and inchiJiug 
militaiy tactics, to teach such branches of learning as arc relat- 
ed to agriculture and the mechanic arts.” This Act originated 
with Hon. dustin S. Morrill, of Vermont. Before entering 
upon public life he w.as a merchant and farmer in Strafford, the 
town of his nativity, where lie canio into close* contact and pro- 
found sympathy with the agricultural and working classes of 
the people. Being a man of native shrewdness and gre.at 
common sense, with an aptness for public discourse, he easily 
became a leading man in the community, and cnl.crod Congress 
about 1850, if our memory is not seriously in crroi. His in- 
tensely practical and patriotic turn of mind sngge.sted thi.s 
eminently wise use of the uatl , al ]niblic domain, thou an«l 
since so lavishly, if not recklessly, bestowed u^ion projcctc 1 
railroads. Many remember tffc various plans adopted by the 
different States in disposing of the ijrocceds of lliesc grants. 
That many mistakes were made is ti’u<\ imd \l could not lie 
otherwise, and that some of these college.s are following more oi* 
loss leb'ci.ivc policies to-day is ime. But tvith all these errors, 
our serious thmighi is one of wonder ami gratitude that the 
Errors are so few and limited in theii’ baneful influence. 

There be before the writer the catalogues and eonnectcfl 
reports of three of these college.s -those of Abissachusotfcs 
at Amherst ; New York, the Cornell rjollcge at Itliaca, 
ami Kansas at Manhattan. These colleges luay be taken 
as representative^ of that class of seho..ls in the I.uid. 

Cornell, most wealthy and ablest luaiimjd of them all, stands 
among o\tr agrieulturai colleges very much ar. [TarvMnl, Yale, 


of the country. Amherst repre^vftts thos-^ which sock to i“om 
bine the classics, agriculture, and the mo.-hanic arts »vH])eei.dlv , 
tho.se rc.latiiig to manufactures. This lattcM' feature is worked 
or taught in Boston as a portion of the la, ml grant was bestowed 

on Uie'^Institute of Technology a srlioo! whose specialty is in 
th is line. The Kansas College is almosi wholly “ pracln-al,’ 
agncultiUT, manufactures, telegrapln , punting, and the allied 
sciences ; no Greek or Latin is mcnti<med as belonging b) its 
curriculum. At Cornell there arc some four or five general 
coursefl of study, tlio.se of art, of literature, of pUiloHo)>hy ami of 
science and these are Hulvdividisl into as many as ten special 

courses of four years each, MO that the student who wi.shes to 
pursue a course pm*ely agricultural, finds a full four years <d 

such study l»ud out with classes ])ur.suing it. t)r, if he wi.shes 
the mechanical arts or arohib.ctnre, or civil engineering^or 
chemistry, or other special courses, he finds them. Th, 
Massachusetts College, i>artly from more limited rcsmn<-eK and 
partly from the traditions of New England, has a Ip.s varied 
Z'rL and one more siiongly marked by its classical leatuves, 
tliough giving thorougli instruction in agriculture and th 
nie<diauio arm. The Kansas School fairly represents the eaine.st, 
vigmai^, pushing and “ practicar’ spirit of our western civilisa- 
tion That it really repivsmits the popular souUmout of the 

people may be soc.; from tho fact that on its catalogue last year 
wore enrolled 347 names, Amherst had 110 studente, hut 
among them were two specialists, one from Bra/d and ^ 
Eugil. Cornell had GO sludcnls, a large num bm* 

pursuing special and i>o.t-gnvduab» slml.es, while tha 


field of it.$ palromigc embraced Brazil and Jai^au, well as 
nearly or (piito cvei y State in the Union. 


The wild plantain it seems is not found in the Kistana, Nollorc, 
Bellary, Anantapur, Ohiugleput, North Arcot, South Arcot' 
Salem and Ti-ichinopoly Districts ; it is believed to exist on the 
Nallamalai Hills in Kurnool ; it i.s found in smalt <tuaiitilie« 
in the forest uplands of Ganjam and on the Auaimalai Hills 
in Coimbatore, and vciy .sparingly in the shojahs and by the 
rivers and streams of all the forests of the Poriyakulam range 
in the Madura district. On the Western (ihfitsof Malabar 
it is widely distributed, but is by no means abuudiuit ; there 
are large rjuantities in the Uayagadda and Jeypore tracts of 
Vizagapatam and in the ICuiiipa, Kekajialle, ami other iiplauds 
of tho Gmlavari ; the ghats of Smith Hmuini could supply 
from 15,000 to 20,000 trees a yem’ : it is found on tJie hills of 
Tiimevelly, but not abumlautly. The ro])m*ts from the Nilgiris 
are conflicting, they are three in number ; iu the first the 
CoUectov, after consultation with gentlemen settled in dilFcrent 
parts of tho hills, coiieiudod that tlic wild ]>l;}nLaiij “ did 
not grow iu the Nilgiri district in any considerable quantil.y 
the next report forwarded by the OoIIector was from Uolonel 
Jago, tho Dcjuity Gonscrvoitor of Forests, who slated that 
tho wild plantain “ gi<‘W abundantly iu the vii inity of Devala 
and Oherambadi, iu the south-east VVyiiaad, and on the 
slopes below Thianndai and Nuiijappa fiao’s estate on the 
Kartary .side ; the third report, that of tln^ Jicsid Assistant- 
Colleeior, confirm. ‘d lii.it of ( tdom*) »Tagi> in sfiying that the 
wild plantain “gi^win great .ilmndanco on all t-he slopes of 
the ghats between Wymiad and Mal iliar, *nid was found in 
pvat rpiaiitity on all the estates l>ing on the edge of the 
Wynaad plateau.’’ 


Tiik folloiving lctt('} t)’om Mr. W, It Jtobertson. lo the Director 
of R<*vei)ue Scttlcmeuf and A::)T'uItnrt', may Im^ interesting : — 
T have the honor to H-tily tt» ]uragiMph A of (ho Board’s 
Resolution, No. F.tU, of the I Ph Mii.y. In the irnitccl l4tal;es 
of Aimu'iea, the «leo‘nil>iliry of oxtractiiig the oil of c.otton-soed 
h.is long been recognized, an-l experiment.^ iu extracting tho 
oil were institute*! as early as 1826 ; but it was not until 30 
years later, when expeviiu nits wore rii ido by first decorticating 
the sec*l and jire.ssiiig the kernels only, that any really s^itis- 
faclory results were. *»blained. Frov iou.sly, ext>erimeiits had 
been made with the whole seed, and from the lint adhering to 
the seed absorbing so iinieh of the <»il, it was foiiml almost 
iuii»o.ssil)le (o remove enough i>il to m ike the uudertaking pro- 
fitable. At the present tim *, Mu^ extraction of cotton oil 
afi\>rd,s employiiiLMit to nitny very exUmaive, fttUy-ft(piip[)ed 
mauutactorieH, engaged solely in the industry. The following 
cxtracLs from a iv[>orl, by Mr. Sypher, an American auth*>rity 
on the tpmstioii, allbrds full information n^ganliug c*<)tton-seH(l 
niaunfmdories au*l the processes followed in the extraction and 
preparation of the cottoii-seed oil : — 

A proper mill for the maiiijfacf.ni c of oil and oil-cako from 
cottoii-.sevid should coii^i.-it oi substantial budding having 
three and-a-half storicH and b.iJ^ement, one hundred feet long 
by forty to fifty wi*le. The engine, should have power in pro- 
portion to the piMposed capacity ot tlio factory —twenty horse- 
power, if two [siirs of five-box hydraulic presses arc n-sed. Tim 
hydraulic jiredses must b(‘ placed on a firm fouad.iti.m, carefully 
laid. Heaters ami rollers arc maohiue.s ni.ido by the N;irae 
machiuista that .supply Hie pio.ss**s and pumps. Of hullers — 
the. machines that, bcai tlie sarm‘ relation to oil that gins do to 
lint— there are two oi llireo patlci us tluit will do the work, 
though the best, because it is least liable to get out of order and 
has a much greater capacity than the others, ia one invented by 
Abram J. Sypher, for some lime an Engineer iu the United 
States Navy. This machiuo is in its appcetr.inec, in its opora- 
tioii, and manner of receiving tsccd, Htnncwliat, similar to a 
wheat thresher. The sce.l is delivercil into the hnller by an 
endless canvas apron ; it passe.s under a cylinder revolviug at 
great speed, avmod v\itli steel blades, and snrronudcd ab.ont 
two-thiri’« way by a coucf*ve box Msoarmeii witU corrospoudiw^ 

I 
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knivea. A» the seed is forced between these, the peric^lrp 
or hull, is broken and forced from the kernel. The mass of 
crushed seed then falls into a great revolving sieve. The 
kernels, many of which are broken into fine pieces, pass 
through the meshes of the wire sieve, and the pericarp, to 
which the lint adheres, is carried away and delivered into the 
hre-room, where it is burned under the boilers and aflforda a 
full supply of good fuel for the use of the establishment. The 
clean seed is now carried by means of a system of elevatoi's to 
the attic-story, and then piissos down into the crushers or 
rollers. These consists chiefly of two rollers revolving 
towanis each other with unequal velocity so geared as to 
produce lx)th a crushing and a tearing effect upon the 
seed. The meal, as the need is now called, falls to the 
bin on the first floor, and is shovelled into the heater by the 
pressman’s attendant. The heater is a short, double cylinder, 
so arranged as to heat the meal in the inner cylinder by steam, 
which circulates in the space between the inner and the outer 
walls. Here the meal is heated until the water is converted 
into steam and escapes ; the hot meal is then jilaced in wedge- 
shape bags, made of woollen duck ; these are placed in hair 
books, which slide into the boxes of the press. As soon as the 
jiressmaii has filled all the books, the pump is set working 
and the tremendous power of the hydraulic press soon forces 
out the liquid oil in warm, gushing streams. Seven minutes 
up, and the press returns ; the books are thrown out, the duck 
bags are stripped from the meal, now pressed inb) solid cakes, 
the cakes are set up in racks to dry, and thus the operation 
is completed. 

“ From the seed which was thrown into the hullor, two 
mei'chan table articles are produced at the press — crude cotton- 
seed oil and cotton-seed cake. After the oil has cooled down to 
atmospheric temperature, and the floating impurities liavo 
separated from it and settled to the bottom of the tank, 
it is of a deep red color, and weighs about seven nud-a-half 
pounds to the gallon. This quality of oil found a market 
among oil refiners, who, usually by very Hirnple processes, 
jemoved the mechanical impurities and destroyed the coloring 
matter so as to produce an oil of a rich olive color, sweet and 
agreeable to the taste. Much of this found its way to the 
tiibies of our fimt-class hotels and private families. As a, 
substitute for olive oil, it has no equal, and when flavoured 
by the addition of genuine olive, it is much superior to any 
other adulteration yet produced. The chief consumers of the 
cotton-seed oil, however, are the soap-makers. The oil was j 
purchaaod by manufacturer iii its crude state, and from it | 
was pi*oduced almost every graile of soap, from the cheapest 
family to pure white Castile and the tinest and iuo.st liiglily 
perfumotl toilet soaps. 

# # # ^ # 

'‘The refining process is simple, and, after a little practice, 
may be successfully conducted by any one possessed of ordin 
ary skill. The agent employed to remove the impurities is a 
solution of the soda ash of commerce, having a strength ot 
about 30 degrees The oil is put into a large metal tank, 
supplied with steam pipes for heating, and with proper 
apliaratuH to keep the oil thoroughly agitated. The caustic 
flulution and the oil, when mixed, should be at the temperature 
of the atmosphere in the factory, and about one gallon of the | 
solution should be put into leu gallons of oil, mixed small 
quantities, at intervals of a few minutes. The mixture should 
then be slowly heated up to 103 degrees, then allowed to cool. 
During the pouiiiig in of the solution, and while the mixtuie . 
i« being heated, and until the temperature Inw gone down | 
iieiu ly to iU natural sUitc, the stirring apparatus shouM be I 
kept in motion. The oil should then be left in the tank 
at leiiNt 24 hours that the impurities may settle to tin 
bottom ; then, l»y a faucet inserted at a distance of several | 
inches from the bottom, the refiuefl oil may be drawn into I 
a wooden ttink pl.wed in tht bjis<uneni, where it will sink 
to :i still lower teinpurature, and de[)o.sIt a purer sedirnont 
in the bottom of tiic tank. If the jirocess lias been conducted 
with care, the refined oil will be perfectly clear, and of a rich 
olive color. The jirice of this quality of oil before the wai 
rated at from sixty to seventy-five cenU per gallon. 

The ground seed, from whicK the oil has beeu expressed, 


is known to commerce as ' cotton-seed cake,’ and is consumed 
principally in feeding cattle. It is classed by general feeders 
with linseed cake, though chemists and scientific dairymen 
claim for it a superiority. WJien fed to milch cows, it 
increases the quantity and improves the quality of the 
milk ; it is a rapid flesh former, and the manure of the 
stock yard whore cotton-seed meal is fed is of a very superior 
quality.” 

1 thought that a small experiment in the extraction of the 
oil of cottoii-soed might be instituted at the Farm with 
advantage, and I accordingly had an experiment made, the 
results of which are shown in the enclosed statement. The 
seed used was New Orleans ; it is somewhat larger than the 
seed of indigenous cotton, but is similarly covered by adhering 
lint. I forward samples of New Orleans cotton-seed and 
indigenous cotton-seed. To get rid of the husk with its ad- 
hering lint, the seed was crushed in an ordinary bean mill and 
sifted ; the mill not being adapted to the purpose, the process 
was tedious and slow ; for decorticating the 170 lb. of cotton- 
seed, the cost amounted to 15 annas and 8 pies — about 9 annas 
and 3 jjies per 100 lb. of cotton-seed — a high cost, but it must 
be remembered that the work was novel to the workmen, 
while the decorticating arrangements were imperfect. One 
hundred pounds of cotton-seed yielded 34 lb. of decorticated 
seed. An oil mill not being available at the farm, one was 
liired, and the hire that had to be paid was at least double the 
usual late. One hundred pounds of the decorticated seed 
yielded at the rate of 4 measures and 7 ollocks or 16 lb. and 
15 oz. of oil, and 71 lb. of oil-cake. The expenses were as 
below : — 


170 11). of cotfcon-sood atoOlb. per nipee 
K.vpenses of decorticating tho seed 

Hire of the oil mill, with cattl(^ labor, Ac. 

Rfl. A. P. 
3 6 5 

0 15 8 

0 14' 0 


5 4 1 


11s. A. r. 

Deduct value of 20 lb. 4 oz. of oil- 
cake at IU. 10 per candy ... 0 9 4 
107i lh‘ of husk at Rs. 4 per candy 0 13 0 

I 7 J 

3 13 0 


Thus the net cost of the oil, of which there was two measures — 
6 ll>, 15 oz. — from 170 11). of cotton-seed, was Rh. 1-11-6 per 
visR, which is much beyond its value ; however, as I have 
already poiuUal out, it could not have been expected that the 
experiment •vnuld bo commercially successful. The results, 
however, show that the extractmu of the oil is quite feasible, 
after the seed li;v< been decorticated, and 1 have no doubt but 
tliat with suitable maohiiicry and arrangements, the oil can bo 
e.xtracted at a sullicioiitly low price to enable it to compete in 
the market with other oils. I forward samples of the oil-cake 
a?id oil ; the former contains much oil which a hydraulic press 
would remove. The oil, it will be noticed, is unrefined. In 
the United States, 1 ton of cotton-seed is said to produce 35 
gallons of oil and 750 lb. of oil-cake. In the experiment just 
recorded, the outturn ])er ton of seed was only 10 gallons of oil 
and 395 It), of cake ; it is evident, therefore, that a consider- 
able proportion of the kernels of the seed was, in the Farm 
experiment, removed with the husks. 


AGRICULTURAL AND HORTICULTURAL SOCIETY 
OF INDIA. 

asiml yfcHinri wan held on WeAnetday^ the £6th Sejfttmbet' JSSS, 
W. H. CooswELL, Esq., President, in the Chair. 

Tuk proceodiugs of tlio last meeting hold on tho 29th of August 
vvoie read and confirmed, ^ 

Tho following guntionieu, proposed at the last meeting, were 
olnctod ordinary momlwiH ; — 

Mr. M. N. McLeod, Pipra Factory, Chumparun. 

Baboo Radhika Prosad Mookorjec, District Kiiginoer, 24' 
Porgunnahs. 

The Manager, Raiigli.Rangliot Tea 
Mr. C, B. Maukouzic, Dajilliduba 
Mr, A. Ross, ShahacUdr 


Company, Darieclintf. 

Tea Kstato, 
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The namea of the followiug gontlemeu were aubinitted aa 
ueBirotts of joining the society 

General Azimuddin Khan, Kaniporo State, vid Moradabad,— 
proposed by K. Deoy Speddiug, Esq., C.S., seconded by Major 
G. G. Pitcher, B.S.C. 

The Manager, Bowroah Company Cotton Mills, Limited,— pro- 
posed by the President, seooncfed by J. C. Murray, Esq. 

The Manager, Fort Oloator Jute Manufacturing Company, 
Umited,— proposed by the President, seconded by J. C. Murray, 

Mr. F. Faixiuharson, Nooumattee Tea Estate, Assam. 
CONTKIBUTIONH. 

Indian vol. IX,, No. 9, From the Editor. 

Hesiew of the Forest Administration, 1881-82. From Govern- 
ment of India. 

Memoirs of the Geological Survey of India, vol. XIX., part 4, ahd 
series XIII. From Government of India. 

Heoords of the Geological Survey of India, vol. XVL, parts. 
From Government of India. 

Annual Statement of the Sea-borne Trade of the Bengal Prosi- 
deucy, 1882-8S, vol. L From Government of Bengal. 

The Implement and Machinery Hevieto^ vol. IX., No. ICW). From 
Proprietors. 

The Journal of the Royal Asiatic Society, Bombay Branch, No. 
XLI., vol. XVI., 1882-83, From the Society, 

Report on Indian Wheat by Messrs. McDougall Brothers. From 
Government of India. 

Report of Sahorunpore and Musaoorie Botanical Gardens, ending 
31st March 1883. From Suporiutondent, Government Press, N.-W. 
Provinces and Oudh. 

Aper 9 u sur la Thoorio do 1’ Evolution, by Dr. Ladialau Netta. 
Report of the Council of the Acclimatization Society of Queensland 
for the year 1882, From the Secretary. 

A quantity of Aster Seed, French and China. From C. Nickels, 
Esq., Jounpore. 

About lbs. of Maize Seed, from the Capo per Ifautenbem, 
Captain Crudaco. From S. R. Elsou, Esq. Tiio thanks of the Society 
wore voted for the above contributions. 

Communications. 

Early Amber Sorghum. 

^ Mr. ITelps, of Rangli-Rangliot, \riting on the 17th and 25th 
September, says that tiie early amber cauo, sown in May and June, 
is from 5 to 7 feet blgb, but uotitliieker than his tittle Auger ; it 
is in full flower, aud has much the appearauoe of the “ jo war” ; 
grown in the Puuja)>. Mr. Helps goes on to suy ; — 

‘ I shall bo very glad to give the ** sorghuin” seed another trial, 
aud I think if sown a mouth earlier will be a greater success than 
what I put down this year. 

* The “ sorghum” seed you sent me last^Iay 1 put out at two 
difTercnt times, end of May aud begiuuiug of June, the success 
#>f the first sowing inducing me to try the second, but, most unfor- 
tunately, a day or two after the second sowing very heavy rain I 
came on, and washed nearly all the seed away, besides doing 
deal of damage to the young plants I had up from the first 
sowing ; the plants were only a few inches high aud delicate, 
but iiy sowing a month earlier I think they would be strong 
enough to resist any rain. 1, moreover, think that it is the proper 
season of year for sowing the seed liero, judging from the way the 
first came up so well. My ditticulty will be in getting tlu5 cane 
pressed, for there are no mills in these jiarts, but 1 will do my 
best, ami if I can mauago it, 1 will get a carpenter to make mo a 
rough ono just to try and make “ goor” aud rab” as you wish ; 
but I should like to have a few instructions sent me as to how it 
is done, as 1 have no idea myself.* *I noticed the caue contained a 
deal of saccharine matter. Elevation at which grown is, 1 think, 
about 4,500 to 4,600 feet. 

‘ This is a very good elevation for potatoes, and tliey grow well 
hero : so if you have any good seed I would not mind trying a few 
inauuds if you could send them up. 1 would send you part 
of the crop, if successful.' 

Herbert Finch, Emp, Mownah Estate, Shajehanpore, in a letter, 
dated 17th September, says 

‘ The early amber sugarcane seed you sent me was sown on 15th 
July, and is now seven feet high and in seed The quantity is 
too small to admit of any practical experiment as to its value for j 
proilucing sugar, but the rapidity of its growth would alone make 
It of value as an intermediate fodder crop for elephants ami 
cattle. Experiinents nmde with vei y small quantities of seeil , 
are practically useless. It would take some four maunds of cane 
to make a boiling, the result of which could be depended on. If 
you will Bend mo four or five pounds of the seed, I will sow it in 
March next.’ 

A few lbs, of seed have been sent to Mr. Finch for trial. 

From Kouer Jai Narain Singh, Didwary, Moradnuggor, 23rd | 
September 

•Tho proper season for sowing the carlv amber sugar-cane 
appears to be during the months of May and June, for then the 
crop would come up along with the country Sugar-cane In 
November and Hocomber, which is the proper time for pressing the 
juice. 1 will, however, sow a small plot of ground just now to ser. 
if the plants come to maturity in December or January, in 
whicl%ca«e a second crop can be obtained. I 

‘ Captain J . F. Pogson supplied mo with the seed I sowed in [ 
March last, and the canes became lit for pressing in June, which ' 
was done by means of a Behea sugarcane Mill, but as the weather 
was extremely hot, the juice did not crystallize and produce 
•acoharine matter sufficient to form into sugar. 

** As you have now been good enough to supply me with a large 
quantity of seed, I will try my beat to give it the fullest trial 
|» 0 Miiblei aud ooauuuuicate to you iu detail the result of luy Bueoesa 


or otherwise.’ Captain Pogaou, writing on this sul.jecfc under dalt- 
6th September, says : — 

“ In my letter, I asked you to send me a sanjphi (if the broom 
corn,’* iu order that 1 might ascertain what it realty was. I see 
our common biijra” U in America call e<l pearl Mdlct.” The 
“ doom” turns out to be a new or unknown variety (d " jowar” 
{holcu^sorghuvi)^ and 1 strongly susj^HJot the early amber sugar 
cane” is the “ Iinpoo,” or Chiueso sugar sorghum improved bv 
cultivation. 

‘ I think it would be a good plan for the Council of the Society 
to sanction an indent being made on China for all varieties ot 
sugar -producing sorghums. 

‘ Johnston says In China under the name of * sugar-cane 
of the north,’ a species of sorghum is cultivated for the extrac- 
tion of sugar. This plant was introduced into France by M. 
Vilmorin, who statea from his experimonts that it is capable of 
yielding, on an average, from an acre of laud 20,000 pounds of 
juijo, containing from 10 to 13 per cent of sugar, and that this is 
more than the average yield of the sugar beet. It is alleged, 
however, that the plant is adapted to ouly a few parla of tlio south 
of France.” 

* I believe thejfar-famod sugar-candy of China is made from the 
sugar obtained from this variety of sugar sorghum, which may be 
a very superior variety of impec.” 

* The Cniucse are not given to parting with these best vaHetles 
of seeds at once, and I dare say the impoe,” obtained over 4# 
years ago, was a common kind. The mere fact of the true sugar 
Horghum coming from the North of Oilna, shows that it is an 
inland plant, grown in a cool or cold climate. Our knowledge on 
the subject is very scanty, and should bo increased, and it would 
1)6 a gi'cat point gained if the Uhincso method of maJGug sorghum 
'<ugar and sugarcandy was ascertained. 

* At the Cawnpore Karin, the “ early amber oano ” gave an 
“ intensely acid” jiiioe, and pot extract or “ goor” to corrospond.* 

The Secretary, in reply to Captain Pogson, drew' his attention 
to the proceedings of tho Board of Kovonuo, Madras, iu which 
Mr. Itobortson, tho Suporiutondent of Government Farms, says 
of the Minnesota early amber sugarcane : — >** 'J’his is a variety 
of sorghum which originated iu tho State of Indiaua iu 1860, from 
a plant w hich appeared iu a crop of Chinese sorghum. The seed 
of this plant was sown, and the produce again sown, which, 
iiaving been repeated for several years, a large quantity of the 
seed has been produced.” 

Captain Pogson s suggestion was approved of, and the Secretary 
.vas instructed to put himself iu communication on the subject with 
any correspondent the Society may have in China. 

M K8 E M BH Y A N TU E M lU! C K YRT A LLI A M U M . 

From Majors. S. Jat*nh, <latod Joyporo, Ist Sontember 
“In the ScifufifL' Amerierm^ dated 21 st July 1883, a notice 
appears of the above plant, that M. Herve Maugou had observed 
that it takes iq* from ilie soil an extraordinary quantity of alkaline 
salts, aud that he had proposed to employ it for renioviug excess of 
s.dts from land on tho sea coast, and iu salty deserts, so as to make 
tho land gradually At for ordinary vegotatiou, 

** 1 write to ask if you have information about this plant, and if 
it has not been tried iu India, to suggest to tho Agri-iJortiouItural 
Society tho advisability of getting some of the seed and distribut- 
ing it for trial iu tliis country, especially in tho districts whore reh 
hinds occur. 

“1 shall bo happy to give it a trial if I cau be supliocl with aomo 
seed.” 

Ill hi.s rcj)ly to Major Jacob, tho Secretary mentioned that the 
M, (JnjstalUanium ia the ‘ ioc plant,’ so called in consequouce of 
every part of the plant being covered with small watery pustnles, 
which gliatou iu the sun like fragments of ico. Large quantities 
of this plant are collected in the Canaries, aud burnt, the ashes 
being aent to Spain for the use of glass-makers (Lindley and 
Moore). Menembryanthe mun Cry^flaUiaitmin in Spain ana M. 
Copticum aud NodijUrwn iu Egypt, are collected for the purpose of 
furnishing alkali for glass worKs ; the former is called Barilla 
Moradeva by tlio Spaniards, who import large quantities of its 
ashes from the Canaries, whore the seed is oaten os a common 
food, according to Broussouot (Lindley, Vegetable Kingdom.) M. 
uVodiJlorian is used at tho Cape in maKlng morocco leathoi 
(Simmons). Major Jacob’s attoutiou was drawn to tho BaUota 
plant, which has some of the same properties aa the MeBtmhryan* 
(henum. The Secretary was directeti to endeavour to procure 
some seed of both plants. 

Ricuabd Blecuvndkn, Junior, 
Deputy Secretary. 


OFFICIAL PAPEKS. 


ANNUAL IlEPORT OF THE ROYAL BOTANIC 
GARDEN. CALCUTTA, FOR THE YEAR 1882-83. 

T he past year has seen the completion of moat of the improve- 
ments in the garden grounds which were sketched out by mo 
for tho approval aud sanction ot Government iu tho year 1874. 
It may tliorefore not be out of place to give here a short rUumi 
of what has been done, for during the nine years that have elapsed 
since thoio proposals were submitted, the gulden has been practi- 
cally re- made. The whole extent of tho grounds has been railed 
iu level, the neceasary soil having been obtained from large Bheeti 
ol oriiMQOiitM Wfttor which hftve been cut cut, Thfuje artifloiui 
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lakes have been oonneoted witlj each other by undergroand pipes, 1 
ai-d aatoam pump has been supplioil, by which the water iu the ‘ 
whole j^etem cau he kept at a high level by meana of water 
pumped up fro)u the river. IS'nmerous wide roads have beea made 
all througli the garden, mo that catTlagea may now be driven 
throngb every p'^rt of it, 'I'hiw in au Improvement which is much 
uppiHndatod, as the old reHtriction to driving acted to a great ex- 
tent as a detentmt to vifsilora. Numerous foot-paths have also 
Iwtoa made. The bamboo- and -mat erections, which uaed to do 
duty os conservatories, liave been replaced by three lai’go, liand- 
Mome, ujul tjiiiiimit etructures of iron, on which a thin thatch of 
grans is spread, and under shelter of which tropical plants thrive 
ttdinir}il)ly, The valuable collection of dried plants has been suit- 
ably lioused in a haudMomo building designed by Mr. E. J, Martin, 
tlie Government Architect, the intorual arrungoinouts of which are 
to a oousiderable extent adapted from those of the new Herbarium 
Imlldlng at K.ew. New propagating houses, tool, and potting-shods 
have b^n erected, and good dwclUng-housea have been built for 
the members of the garden establishment, both European and 
native. A boundary wall and ditch have been partly bui It rouud 
the garden ; and, finally, attempts at landscape effects have been 
made in the gardens, the collections have been increased by oou- 
eiderablo accuasions of plaids, both indlgououa and exotic. The 
collections still, however, rwiuiro strengthening in many important 
respects, and certain minor improvoments still remain to be carried 
out before the garden is iu the condition 1 should like to 
see it. 

2. The garden still remains comparatively inaccessible to the 
public, and there can be no doubt the number of visitors would bo 
largely increased were it connected ivith the now road recently 
made by the Port Commissioners along the river bank between the 
bridge at Howrah and Shaliraar. At present this new road ends 
at Shalimar, and the end of it is not even oouneoted with the old 
road to the garden, through Seebpore, so that for a visitor to this 
gardou or to tlie Engineering Gollcgo the new road is not only 
useless, but misleading. 

3. Ecommic — Attention has been given during the year 

to various economic plants. The Ceara rubber tree has been pro- 
pagated and distributed to a consideiable extent. This species 
grows cpiickly and thrives well. It is, however, rather easily 
blown down or broken by tiic wind, especially during wet weather. 
The seedlings of tho Zanzibar rubber plant {Laiidolffhiit), for 
the introduction of wliich we are indebted to Sir Jolm Kirk, arc 
grow'ing rapidly, and this species appears to have found a con- 
genial home iu Lower Bengal. Mahogany seedlingi continue iu 
steady deinaud. The paper mulberry {BrousHonetia papt/ri/rra) 
grows wonderfully well, and I am trying to obtain tlie seed in 
large quantity from Europe so iw to be able to spread its cultiva- 
tion in India. A few small plants of the flpccio.s of Oin anion 
yielding the Cassia bark of commerce were rccoivod during tho 
year from Mr, Ford, of the Botanic Carden, Hong-Kong. I regret 
to say that these do not promise to thrive very well here. Every 
care IS, liowovcr, being taken of them. Tlio food- plant known aa 
tim Soy beau has been a good deal written about lately, and itt 
cultivation has been prc.saud on people in tliis country. More in 
obedience to the loudness of this olaiiiour than from a belief in its 
Hoimdiieas, I liavo arranged for a supply of Soy beaus from Japan, 
and I propose to distribute these pretty extensively for trial. 

4. Fihraua PlautH. — During tho year the utilization of variou.s 
fibrous plants has rccoived my attention. At the request of Sir 
Walter DcSouza, permission was given to Mons. A. Borthet, of 
Rouen, to erect in tho garden his patent machine for cleaning 
rhooa and other fibres, This machine was set up and worked 
under the supervision ol a Frencli luochanio sent out by Moue. 
Berthot. It was driven iiy the garden engine, and libre-ylcKUn'd 
plants of every kind available wore tried iu it. The machine h 
primarily adapted for rheoa, which fibre, as also Agave, it cleans 
admirably. For jdantaiu fibre it is less suitable, but with certain 
alterations it might be adapted to that fibre. For ffibkeu^^ 

a common Sundei baud plant, which I tried iu it, it is 
also not quite suitable. Tiio machine is beautifully simple, and 
I have little doubt its ingouiouH inventor, were he to give his 
mind to the subject, would have no difficulty In contriving simple 
and cheap machines adapted to any native til)re which on tml may 
prove suftablo as a raw luatorial for paper, or for cloth, or rope. 
The experience of the past year confirms mo in the belief 
plantain fibre will one day come largely into use lu India an a raw 
material for paper ; and as plantain stems and leaves arc nt 
present absolutely waste, tho utilization would be a gain to tiio 
country. In several former reports I have referred to the leaves 
known by the voraaonlar name hhahar as the produce of Erlopho- 
mill comiAnni, I liave now satisfied myself that the bulk of the 
hhahur used by natives for rope-making is not derived from 
Eriophortim as I had supposed, but ivoin Andropofjon invoUitus. 
This gross, I find from enquiry locally made, abouads iu the iiill 
parts of Behar and Chota Nagpore, where it is known as Sahai. 
From these regions it can be oiiainod iu quite considerable enough 
quantity to make its utilisation as a paper material a feasible 
project. And tho people who actually collect it soil it at a 
reasonable enough rate. But iu order to get it brought t > Calcutta 
in suffioiout quantity for local manufacuare, or for shipmeut to 
Europe, midalomen have to be employed, whose ideas of profit we 

S itched so high tiiat, until they become modified, the utilisa- 
on of hhabur must remain lu abeyance. This is only iu accord 
with the common experienco In tho mofussil, that cempetiUon In 
trade ht not sutfioioutly keen to have much elTect in keeping 
down prices, but that, on the contrary, traders still form 
guilds banded to^gether to euhunoe prices, even at tlie risk of 
cooking ofi demand. 

5. Jntrodaation of Gourami Through the kindness of the 

Hon’ble H. 8. TbotzuMi} cf the Madras Civil Service, one of the 
garden Uwkii h«9 been with fry of this exoeUent Chinese 


fish. Should this species bo found to thrive in BeogaU I propose, 
with the sonotiou of Government, to make use of thevariona 
ornamental lakes in the garden as breeding groands, so that fry 
may be raised for distribution to all parts of the country. The 
expense of arranging this would be extremely small, and could 
easily be convored by making a sm Ul charge for the fry. 

6. Since my last report tho new building for tho 

Herbarium has boon completed and made over to mo by the 
L'ublio Works Department, This structure, being built on open 
fine arohes 7 feet high, Is well raised above the ground, and ourSt 
to be perfectly dry. Internally it contains a single room, 115 feet 
long by 44 foot brimd. Round tho sides and ends of this room 
there runs, at 11 feet from the ground, a continuous gallery 16 feet 
wide. The gallery is connected with the fioor by throe spiral 
staircases, and tho two sides of it arc connected with each other at 
the middle by a bridge, which affords a means of oommnnioatiou 
between the two sides without tho necessity of going round by the 
cuds. Except tho fittings of the doors and windows, which are of 
wood, the building is composed of masonry and iron. It is ther eforo 
practically fire-proof. Tho Herbarium and Library have been removed 
to this building, and the short experience I have had of it leads mo 
to believe that it is well adapted in every way for its purpose. The 
old building in which the collections were previously accommodat- 
ed (in addition to its other faults) was hopelessly small, and in it 
tho collections wore so crowded that it was difficult to consult them. 
Moreover, a considerable proportion of the collections, which it was 
absolutely impossible to find room for within it, had to be accom- 
modated iu my own house. In the new building there is ample 
space, and by tbe purchase of 24 now cabinets it has been easy to 
arrange tho whole colloctions, so that they may be consulted with 
facility and comfort. The additions to the collections themsolve.s 
during tho year have been considerable. Prom tho Malayan 
Feuiusula, lioiT Knnstler has sent a number of valuable and ex- 
cellently prepared apeoiineua ; from Dr. George Watt, lately on 
special duty iu Miiuuipore, I have received a sot of specimens illus- 
trating the Flora of that most interesting frontier country. M r, 

J. S. llamblo has oontributed a number of dried plants mnn tho 
northern parts of tho Madras presidency, and Mr. W. A. Tulbct, 
of tho Furust Departmnnt, has sent a number of fine plants from 
North Caiiava. Mr. J. Marshall Woodrow, of the Botanic ({anion 
at Fuoua, has sunt some interesting specimens of Deccan plants. 
Dr. Schlich, Inspector- ({eiioral of Forests, and Mr, Hope, late of 
Dohra Dhooti, have seat Interesting contributions from Nortlu in 
India. To Dr. Trenb, Director of tho Botanic Garden of the Dutch 
Government iu Java, I am indobtec^ for some specimens of rate 
oaks, laurels, auJ figs ; aud 1 have to thank Dr. J. Anderson, 
F.H.S., Suporintondout of the Indian Musomn, for an interesting 
collection ot Mergui plants gathered during a visit made by him to 
that province, A considerable number of specimens were also 
brought together by native collectors whom I despatched to the 
higher Sikkim Himalaya. 

7. J nfpirhiuige of Plant h and Seu/s . — The issues of living plants 
were 21)TSJ, as against 211,939 last year. Backets of seeds to th4 
number of 5,224 were also despatchetl, as against 3,303 last year. 
'I’liese plants ajid seeds were for the most part given to magistrates 
for planting iu stations aud along roads ; to superiatoudents of 
hospitals, jails, and ediicatiouiii institutions, and to municipalities. 
On tin) other hand, there were receivetl, from various coutributois 
in this and other conutrics, 9,790 living plants aud 8.S3 packets of 
seeds. Chief among tho contributors have been Sir J. D. Hooker, 

K. C.S.I., C. B., R.F.S., &c., of tho Royal Garden, Kew ; tho 
Directors of tho Botanic Gardens in Ceylon, Domerara, Jamaica, 
TIoiig-Koug, Natal, aud Singapore. Beautiful colloctions of 
Malayan plants have been seiU from tho Malayan Peninsula by 
Mr. Kuustler, and of Andaman plants from Mr. E. H. Man of the 
Andaman Commission. Tlie garden has been, during Nie past os 
in funner years, iudelited to tho kindness of Messrs, Apoar and 
Company for free fieight on many packages of plants aud seeds 
received from the Malayan Arcliipelago and from China. 

8. The Herbarium has tbrougliout tho year been in charge of 
Mr. L. J. K Brace, who has worked witu much energy ana on- 
tUusiasin, The removal of the coHcctioiia from the old to the new 
building wus carried through by him without damage to a single 
Hpecinien, During the your Mr, J. Craig filled the office bf 
Curator of the garden ; but since the close of tho year he has been 
diamisHcd for misoouduct. The Assistant Cui’abor, Mr. G. 
Crquhart, conducted his duties tliroughout the year to my satisfac- 
tion ; as also did the native overseer Baboo Prosuuno Coouiat jSsin^ 
and the head inalcos lu the several departments. 

0. The budget allotimmt for the year was Rs. 70,360, and the 
whole of it was spout. The receipts from sale of surplus plants 
were Hs. 1,494 TO O, which sum was paid into the treasury. 

10. Lloyd Botanic Oardruy Da'jt*e,liinj , — In mv last report I 
stated that this gai’den was boiug preyed upon by myriads of 
oookuhafor grubs. During the year now under review these 
creatures coiitinuod their depredations until they killed pretty 
nearly every plant the gardou contained. This grub feeds on the 
fine rootlets by which plauts absorb their uouriahtneut from the 
ttoU, and only aucii plauts escape as send their rootlets deeper iuto 
tbe soil than it cares to penetrate. The whole of the grass iu the 
gai'deu and all herbaceous plants rapidly succumbed to its ravages, 
as did many of tlie flowering shrubs, only the deeper rootin g 
shrubs and trees being spared. Even the plauts in the oemsorva- 
toriea did nob altogether escape ; og|$s of the insect having" got lu 
considerable uumoers into tho soil ot the pots. This grub is not 
new to the district. It is often found iu soil near tbe sites of ol d 
grazing stations in the forest, and it not uufrequently does damage 
to native crops in the neighbourhood of these, Tho cockchafftr, of 
Which it is tho grub, appears thus to affect manure. Aud there 
is little doubt that the ahuudunoo of the grub iu the Darjeeling 
garden is due to the faot that the whole ol the hUl above tho 
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gardtjn is saturated with tbo 8 weepings and filth of the station, 
svhich the municipality contumod, in spite of many protests, to 
bury there for long after the garden was formed. Toe alterations 
on the top of the hill, necessary for the preparation of tho site fT)r 
tho JSden Sanitarium, worn also a fruitful cause of injury to the 
garden. Heaps of loose were shot over the sidi of the hill 

from the hospital site, and during the past two years quantities of 
this dfibrii have occasionally rushed down tho steep slopes above 
the garden, carrying a proportion of the municipal manure with 
thorn and spreading themselves over largo pieooH of the garden. 
Mr ^Jaffrey, the Curator of tho garden, made vigorous efforts to 
conquer the grub, and about six millions were collected and des- 
troyed by tho garden labourers under his supervision. This 
plague now show^s sigus of disappearing ; and as suitable moans are 
at last being taken to prevent further slips from the hospital hill, 
the prospects of the garden for the year now entorod upon arc 
therefore deoldodly brighter. Tlie acclimatized ICnglish potatoes 
produced in the garden last year wore largely distributed in the 
district for seed, and it is believed that tho quality of potatoes in 
the district generally has, by these moans, been to some extent 
improved. The budget allotment of this garden for tho year was 
lls. 8,830, the whole of which was spent. The receipts, Rs, 355-4-3, 
were paid in as Government revenue. Mr. Jaffrey has worked 
with much energy and pluck under dishoarteniug ciroumstanoes, 
and he is now beginning to re-plant tho denuded fiower-beds and 
grassy slopes which two years ago looked so pretty. 


NOTE ON THE CULTrVATION OF SUfURCANE 
AND THE MANUFACTURE OF SUGAR 
IN ASSA:\r. 

(/>y Director oj Afiriculiiirc.) 

A.— The Braiimaptttea Valley, 

T he varieties of sugarcane in tho valley of the Brahmaputra 
arc not numerous, and may be ranked as follows in tho order 
of their importance : — 


of soil, mohutia, denotes at onoo the waxy consUtoiice of the 
loam {mo meaning wuk) and tho addition of sand {ha/i). The 
land must he liigh-lying {bf^m) and beyond the reach of inunda 
tions. Favourite spots are tho edges of a marsh, or tho bank.s 
of rivers, wliich in an alluvial country tend to raisf* tlumiscdves 
above tho level of tho plaiii. In Nowgong and Kamrup the 
sloping plain at the foot of tho southern hills furnishes good 
sites for cane, especially in the nolghbourhood of streams, and 
It is in such places that the Hengal cane of Kamrup is chiefly 
grown. Gravelly or aainly soils will not produce sugar-cane, 
while rich alluvial land gives a luxuriant crop, but with watery 
juice. The degree of manuring doponds entirely upon 4hc ryotls 
moans and inclination. Lauda in tho vicinity of stations are freely 
manured with oow-dung and crushed mustard -seed, both before 
and after planting ; on the other hand, a field in the jungle 
often rooeivos no manure except the ashos of the grass and weeds 
raked out of the soil and burnt. On the whole, oane-lands are 
not nearly so well manured in Assam as in Upper India. In 
Goalpara it is said that tho spot usually selected is tho site of 
an old oattlo-shed, but this can bo true only of sugarcane 
cultivation on b<uiti or homestead land, wliich forms but a small 
proportion of tho whole. 

The best cane is grouip either on virgin soil or on old 
fallow ; but land from which a crop of rnnstai'd, pulse, or 
summer rico (aha) has been taken i« often prefenod as h^ing 
of less laborious tillage. Tlie exhausting nature of the crop is 
cx].>re8Bed by the proverbial saying that^f/^w (a kind of plantain), 
hathia (rice seedlings), and fjatkiu (tho knotty crop, cane) 

destroy the productive powers of tho soil. A soooiid crop 
of cane, unless ratooned, i.s never grown in the year next 
following the first, and though two or three years’ 
fallowing is considered suiriciont in the vicinity of stations 
or large villages, where manure is ahuudaut and cultivation more 
than ordinarily careful, lands in outlying parts are not considered 
to have regained their vigour till tliey have lain six or seven years 
under a wild growtli of giasy. Hence siudi lands arc not, os a rule, 
retained by the cultivator, hut are reliiKpjished and retaken at 
pleasure, whereas the patches near his homenteatl ar.’ usually kept 
in his own hands, to prevent llu ir URurpatioa by otliciH. 


3. /iof/i (white) or muf/l and 7naf/ (amber-coloured), 

2. Itanyl (rod), kali (block), or ieliyck (f*<?., the colour of nowly- 
('xproaaed mustard-oil). 

3. Bunged, or Bombay cane. 

4. Maid ha and magara or megala, 

Tho two first kinds are rcgailed by the natives as indigenous. 
They are commonly grown together, cither intermixed at random, 
or with red cane disjiosed round the edges of the field as a pro- 
t<‘ction of the more valuable yellow cane agdant the depredation 
of men and animals. A 'well -cultivated field of niU'/i sfcaiid« about 
seven feet in height, and tlie cancs moaauro a little more than 
an inch in diameter at the thickest p.srt j fflio colour is an amber 
y(;llow, and the texture soft and juicy. The tchga^ on the 
fthcr hand, i.s hard and thin, of a deep red colour, often passing 
into a (lark shade of purple, whence its name A'ft/i, or black : 
and the average dimensions of the stalk do not exceed fivcorsi.v 
feet m length by three quarters of an inch In diameter. I’Iiohc 
two vai iet-les of cane are more largely grown than any other, the 
7v (ij being r(‘comiiiouclod by its superior (jualitios as a sugar- 
pro-lueer, while tho hardiness and unattractivoness of the fobga 
lendei it \v(dl adapted for the careless style of cultivation which 
is alVccLod l)y the A.ssamese ryot. 

'i’lie caiH5 calhid bnngala appears to have been brought from 
Bengal, either at the time of Captain Welsh’s expedition in 
1703-94 (as is the tradition in Nowgotig), or by European sugar ! 
growers in Kamrup some thirty years ago. In tho Maugaldai I 
sub-diviaioii, where it is said to *l)e of very recent introduction, 
and also in North Lakhimpur, this cane is called by the alterna- 
tive name of Immho or harUf implying a doubtful connection 
With Bombay. This foreign variety of cane grtritly excels the 
Assamese in size and juiciness ; but as a sugar-producer it geii-iul 
ly ranks below the indigenous magi. Like tlm country odiie. it 
is divided into yidlow (/ai/'d) aud red (/r/?) , the former, which 
i.s much the commoner, is a large soft cane, with stalks averag- 
ing eight feet in height and an inch and a half in tluekneas, 
while the latter is said in the Mangaldai sub division to be even 
larger ami more juicy. Tho Bengal cane is grown ehicflv in tho 
southern part of Kamrup, in the Mangaldai suh-divi.sion, ip 
Sihsagai’, aud, it is said, in North Lakhimpur. Elsewhere it is 
cultivated os a garden plant, in tiny patches of hre.^fi laud close 
by the ryot’s dwelling, and is oaten in the raw state after being 
slightly heated to increase its sweetness, or the juice is used as 
a syrup in compounding medicinal pills. Though yielding much 
more juice than country cano, tho Bengal kind is apt to bro.ak 
into small pieces in crushing, and thus gives inojt; trash the 
mill. A degenerate variety is known by tlie iuhikj of asamiga j 
in Kamrup, and h’tvki pnri in Upper Assam. 

The niahUi or malaha cane of Kainnip and Durrmig, ho called 
from its roBemblanoc to a kind of reed of the same name, and 
the nuujara or megala of Upper Assam, are a hard ami thin | 
variety of the country mngif and, wliore grown at all, they arc i 
planted round tho edges of the field, or intermixed with the znvo//, j 
by cluiucc. This canc, like tlie triign, is so liard and dry , 
that it may safely bo left to protect itself against man and j 

d’wo local varieties of cano appear to be peculiar to tiic , 
Mangaldai sub-divisiou, namely, the ffhahedy res^’inbliug mugi, 
but with shorter intervals between tlic joints, and tlie kavirdiig^y | 
a cross between mugi and trliijd, Tho bwmer is used for j 
medicinal purposes only (ohiofly in disorders of the kidneys), amt 
the latter is not intentionally grown at all. - , , ' 

A light loamy soil, with a slight admixLan of '^.ind, m tnc 
most uuitabKj ioi sitgarcaue. Tho As=ia«no «0 name for thU kind 


Waste or fallow land is broken up in October, A good deep 
hoeing is the best tr'caluient, and if the, field ho kithaui (timber 
land) or (stump laud), that is to say, a forest oloaring 

now' for the first time brought under cultivation, this method is tho 
only one possible ; but it is not absolutely rn'cesMary in the case 
(d a field roclaiinod from I ced jungle, while fallow land {hiaan) 
can usually be brought uiidci' the ploii.,di at once. Having thus 
been turned up, more or Icmh thoroughly, with the hoc or the 
plough, the land is then left till .lanuaiy or February, when tiro 
ryot,^ having gathered )u« crop of winter rice, is at liberty b ra- 
oommonce operations : at this time also previous! y-e.roppod 
laud ijokali) is taken in hand, aud ploughing, varied by 
liarrowing, goon on with more or loss diligeuee and frocpivney 
until the middle of April. The soil has now been thoroughly 
Avorked up, the Wxiods and grms raked out aud Imrat, and the 
clods which have escaped the harrow are broken with the 

mallot {dftUnuiri). Tlio dui*ation aud number of those opoia- 
tions vary greatly acoordiug to the ryot’s inducumntit or 
iiiclinatiou towards careful tilUgo, The popular ostiriiato of 
twenty ploughings at least is rather ideal than actual ; but the 
ryot uiKiei’staiids perfectly well that the value of his crop depends 
in a groat measure upon tlm depth and tlioroughueHs of tillage 
preparatory to planting. Thou follows the parbibiouiug of the field 
(khiDidcd) iuto strips of eight to twelve feet in width {kliand)^ 
separated by drains communicating with the ditch {k/tatnai) which 
Kui rounds tiie field on the outside, and which is dug almost waist- 
deep. The Hold is now ready for planting as soou os the first 
showers fall. 

'riio layers from which siigai -cano is propagated in the Assam 
Valley consist invaria))ly of the tnpmost joints, and are hence calJci* 
n/ (tops) ; they are sliced ofi' pretty iiuicli at random, but are 
supposed tu measure tin? leiigtii of the forearm with the fist closed, 
ami usually coiiipriHc three (U’ four joiiitn. During the interval of 
two or throe months hetween eanc liarvcst and planting, tho layers 
.iro kept ill a cool and moist •^pi>t in th ryot’s liomostead, jilacnd in 
a half-upright position in ground which nan been turned up by the 
hoe, ooverod witli rice-straw or plant.iin leaves to protect thorn 
fioin the. sun, and watered (tcca.si‘*!ially if the weather be dry. 
When thus treated, they have already begun to tUow out aboots 
(•fd-'AU) betoro transplanting, bub whon eunc-harvest has 

been prohmgod till late in tho year, the interval between tho 
cutting and the planting of the layers is very much abridged, ami 
a regular nursery is dispouacd with, the bundles of layers 
I being simply kept bi a heap under «lamp slrarv unMl they arc 
f wanted ; this is called dh\diya or “ du-sty ” planting. The 
day chosen for ])lantiiig must be preceded by siilTioiout 
lain, and if drizzling rain lasts throughout the day, so much the 
better. It is seldom that the date fixed upon is later than the 
mi<ldlo of May, though ovceptioual circunmtaneos may cause 
ii to bo posiponod till tlie end of that month, or even the 
li'Aginnlug ot June. The layers arc placed at distances of about 
I .VO foot troin each other, in trenches threo foot ap-irt, whicii run 
r. ■ right angles to the drains {khaml) dividing tin* field, and aro 
lliiis cut up into longth.s ot oi^lit to twelve feet. Tims oalcnlatcd 
I'n* number of layers required to plant one bigha (120 feet x J20) 
would be 2,400. A carcliilly pioparod cHtimato from tho Now- 
gong ilistiict shows the number ns 2,000 to 3, (XU). It is less in 
good land th.an in poor soil wlmre losso'? from f.ailurc to gormiuato 
have to bo made good. The rate at wliioli las ers arc sold is 
liable, like every thing else connccteil with tho cultivation of 
iugaiciu" U to great vari'itioos timn vear t*! ye.ir. I’ho 

present selling price in tho Dummg di'-'tnct 400 500 the 
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rup€c, hnt ft waa 'OOO the rupeo a fow yearn ago. After tlie 
foyers have heeu planted, a little soil, often mixed with cow-dung, 
is lightly scattered owr them, amt they ore leh to themselves for 
ten days or a fortnight, 'until they have struck rr>ot. 

The field is then weeded, and the soil around the young shoots 
lightly stirred with the spado {Hitjifij or hoo {bi'lali). The latter 
procesa is one of groat iinnortauce, and ought to bo repeated at 
short Interv iis on aumty days throughout Slay and part of Juno, 
the earth Indng thoroughly stirred to tlie depth of six or eight 
Inches, both around the snoots and also between the lines of canes. 
Manure also may be applied on these occasions, and one or more 
weedingB are usually given, JUter on, the earth from the ridgtw 
{tliht) lietwoen the trenches {jxtti or khiH) is heaped about the roots 
of the canes to strengthen their hold on the soil, and this process is 
repeated until the relative positions of trench and ridge are revers- 
ed, and the canes now stand on ridges with trenches between. 
This goes on till tb^ middle of August, at intervals varying accord- 
ing to the leisure and induBtry of the cultivator ; but the popular 
estimate is that the can* should be hood once a fortnight until 
doth (ending on the Ifith of June), and that the weeding and earth- 
ing-up shoull take phuje subaequently at least once a month. 
Sunny days are always chosen, and in the oavlier stages the pro- 
valence of sunny weather is espeou^ desired, as tho earth about 
the young shoots cannot be stirred ^lile it is wet without injurious 
effeots. 

A prolonged break in the rains while the cane is yet young will 
occasionally compel tho ryot to resort to irrigation to save his 
crop, but such cases are quite exooptioual, and seem to bt* 
unknown In Upper Aasani. 

Work in tiio oaue-ficld is usually at a skandstiil for about n 
month from the middle of August. During this time the juice 
of the cane is sweetening, ami tlie ryot is said to feel a supersti- 
tious aversion from cntoriiig the fieh], lest the jackal should follow 
him. A final wooding ami civrtliing-iip are administered towards 
tho cud of Sc)itoinljer or tim beginning of October, tho caues 
being at the same time tied logetlun in clusters as they grow, by 
means of the leaves stiipped oil' th(! lower part of tho stalks, ami 
Imiulioo props are sometimes aiMcd by way of support where the 
crop is e.'fceptloiially tall ami valuable. Tlic uuiubor of canes 
springing from a single laym' imiy vary from tlireo to ten, but is 
usually either four or five, ami wiicre more numorou.s, the canes 
tali off in Tlie persou who undertakes the tyiug*up must 1» • 
romph'tejy clotlied, witli his hands protected hy a covering of 
cloth, .and liis feet liy sandals of leather or the bark of tlio betid 
plain, It is a laborious process, and is often omitted. Iiideod, tlio 
wdiole of Uie foregoing de.'ii.'i iption must be taken as true only of th** 
nuue cart.‘ful stylo of enIti\iitiou pmetised in tho immediate vicinity 
ofiillagiM, wliile in fovfst clcariugR, or patches in the midst of 
rwd imiglc, the cane is left pretty imieh to shift for itself. 

Notiling more has to in- done now but to fence in the Held Hnoure- 
ly witli slips of bamboo inlertwincd, so as to form a continuous 
puling almiit tliree feet high, and strong enough to cost soun’ 
trouble in pulling to niooos. 'Idiougli of no avail against bom sot 
wild eU’pliant.'i, this nora save the crop, to some extent, from wild 
jiigs, and from a still nior(' mischlovoua <sneiuy, tho j.ickal, who, 
iievHrtholeBH, ofttm contrives to find his way in, and eat u largo 
fipace cli'ur in the eentro of tho field. The roots of tho growing 
cane, especially if ton freely inaiinred, are liable to bo attacked by 
whito’ants {ni pol% and, in inicovoring them to rid them of tliia 
pest, injury iw sometimes inflicted upon tho plant. A rainy Deto- 
bor, followed hy a dry November and Dcoejuber, causes the top 
joints to wither and die. Apart from these calamities, howo\cr, 
Bugarcunu in the Assam Valley does not appear to be liable to any 
special disease. It dooft not suffer inn ch from iniinilatlon, as tin* 
sites selected usually lie lioyond tho reach of any ordinary flood, 
while drouglit is a eoutingouey that hardly comes hito the ouUiva- 
tor’s reckoning. 

A small proportion of the annual cane crop is ratooued, 
i.r., grown from the roots of tho last year's cauo, inatoad 
of being propagated by laycis. Tho stripped leaves of tho 
pK'vious crop arc left lying on the field till April, when 
they aro burnt, and a immtli latter, when tho young shoots 
begin to appear, a hoeing may be administered and some manure 
mlrlcd. Sucli a ernp i.<4 called murka, or stump cane ; it receives 
. little attention from the cultivator, ripens early, and yields only 
about half as much cuarso sug.vr as an equal area of canc cultivated 
in tbc ordinary way. A peculiarity of tdiya cauo, and ouo of its 

I'ommendatioiis to the Assamese ryot, is that it can ho ratooned 


one rood of laud, if sold for eating raw, would be about Rs. 50 ; 
but this is quite au im^naty ewe, The great bulk of the 
cauo grown in the Aeeam valley is deetiued for the mill. Unlesa 
of oxtraordiuary length, the canes are not divided before orushiug 
(in (loalpara, however, they arc laid to be out up into lengths of 
2^ feet), out arc passed through outiro ; tho avera/ro length of Uliya 
pane, stripped, and topped U less than four feet, of raHj/f nearly five 
feet, and of Bengal para about six feet. The oulttvator li well 
aware of the importance of protecting tho juloo, while in the cano, 
from exposure to tho air, end therefore ho oruslies his cane undivid- 
ed, arid only cuts it byr parcels as )io wants it for the miircvhioh 
is always sot up in the immediate vicinity of the cane-field. 

d’lio sugar mill (called hhirhka in Goal para, and hM in Upper 
Assam) is a rude but tolerably effective mabhiue, and a quicker 
and less dangerous worker than the heavy boara-and-pestlo arrange- 
ment of Upper India.* It consists of two vortical rollers {hhim) 
placed in juxtaposition, with their lower ends resting in a fiat 
trough [hhoraX) scooped in a solid and heavy block of wood [toljoli) 
resting on the ground, while their upper ends pass through a 
rectangular space out in a horizontal beam above {bomli) support- 
ed by uprights {hoi khiUa) let through the lower block into the 
ground. Tho rollers are hold in their places by vertical clamps 
{tfhn7'a)t which grip them at the upper and lower ends, and are 
driven homo hy wedges The portions of the rollers which 

project above tlie upper hoani (bovjoU) are grooved so as to work 
into each otlier ou the principle of au endless screw. The driving 
power is a horizontal beam {;kdlan)y applied to tho head of tho 
taller or “ male ” roller {tmfa bhhn), upon which the shorter or 

female " roller ft/tiw) revolves in tho contrary direction, t 
The “ male ” roller is usually, if not invariably, that on tho right 
hand jxa one faces the mill and tho direction of progress is from left 
to right, that is to say, the men at work walk round witli tho left 
shoulder inwards. Buffaloes are seldom yoked to an Assameaosu ear- 
mill, and biiUooks never. The whole maoUiue is made entirely of 
wood, without a nail or a piece of iron in its composition, ami its 
valuo v.irios acc naliug to tiu* kind of wood used. A mill can ho 
built ot tamarined-wood for eight riipoua, but in j/irn ivood [Kaieniii 
jtdith ihiiKL) it will coat twelve, and if mhor {Meaua ferriu) is used, 
UH much as fifteen riipcoa. 

All being ready foi- crushing, the first thing tho cultivator dor.^ 
is to Iliad two of tlic IlncKt cune-HtalkH along the boam of the mill, 
as an offcriiig to Visw.ikiinaH, the god of artificers. Thccancs aro 
then p.iissd through tim mill in batches or /r/iJi t) of six or 
eight .it a lime, the juicf tiilhiig into tho trough, and tlicnce 
thiuugiia hole on to a s'oping woo.bm tray, which transmits it by a 
lip of plantain leaf to the c-irtnern vessel placed to receive it iii a 
pit dug lielow. In some placo-i the tr.iy {raKfVi'ua) is circular in 
shape, with a raisi'il wo-hIcu edge and a fuimol -shaped escape- 
numt for the juice, but usually a simple slab of wood, slightly eon 
cave, is considertid .siifliim iit. Thu working of the mill is accom- 
panied by a loud rod strident noise whicli is welcomed by tlio ryot 
.H a sign that the rollers are biting well, and is, moreover, a 
eliceifiil and Useful {le-Miinpaniinent while the woikis cained on liy 
night, as ia the prmd.iee towards the mid of the soasou, \ylici/ tim 
heut of tho d.iy would be injurious alike to the men and the eane- 
juice. ^ K-voh Imndl'iil of cane-s is passed tbrongli tlie mill three or 
four times, until they begin tu yield mere foam, when they arc 
thrown aside, and a fresh batch takes tlioir places. J/ayf and ptim 
canc squirt out their juice plentifully on the first ooinprossioii, and 
giv<*, less afti'rwanls, while the harder and tougher teUya passes 
through ahnuHt'dry, and only begins to yield juice to tho second 
stpiee/. ( At the thinl and fourth cmshiiigs, the flattened canes are 
usually twisted into a rope, so as to preaent a bulkier body for 
compr Biion. A boy Hitting in front of the mill drawa thuiii out 
..H they pass tlirougli the rollers, and hands them back to tlio 
ai.aii who sits ludiiud and fewds the mill. Four or five men drive 
the machine, resting tJioir hands on the beam, and puahing against 
it with the clioflt and shoulders. The force required to put the 
mill in motion was ascertained in ouo experimont made by Mr. 
It. T. Uroor, snb-divisional olEoer of Golagliat, to be 5 to Clbs. 
without cano, and 40 lbs. witli mufi cauo between tho rollers, but 
00 lb.s. with ^ddjfi. The rate i;f progress in oriiahljig is about two 

* Messrs. Mylnu and TIinmHoii claim for their Boliia mill tho power of 
cnishiii;'- thrice fH much canc in a given time iw the common iuM/i of 
Uchar nud the N -W. P. Their calculationH (which are au i 'ported hy 
luddficudoiii. oxporimontal ondenee make the I'vorage outturn of tho 
kuHm about 100 flis. per hour. Thu AsuiamesG mill works at least half as 
i.jpidly iigaiu. 


With the exception of imrha, canc, which is cut early in 
JamiRvy, canc hiir\ est duos not begin until tho win tor rice has 
boon mapi'd ami storod. Tho dnto U somewhat earlier in Goalpara 
and Kamrnp than in the upper districts, but generally it may be said 
that the fe.stival of the Majk liihit, or hurvost-horaeof the principal 
food-crop of tlie year, corresponding in date uioi*e or loss exactly 
to the loth of January, is cdelnatcd before tho cultivator troubles 
himsolf with the labours of tlm cane-press. Tho operations of 
catting, crusliing and boiling arc carried ou simultauiou.sly irom 
this date until the end of Marcli, or oven the first few days of 
April. Tlie canes are cut off clu.so to the root hy a single stroke of 
tliti A-saamcae dtut or hill-hook, tin* toi>s are loppmi off for layers, imd 
tho stalks, stripped of their leaves, are bound in bundles (/>'//a) 
weighing about liali-a m.mud, and cam's] to the mill. Where 
tho crop is piini, (ir good, oaiie, a small proportion is 

usually reserve, d for eating in the raw Ht.rte, and U worth one or 
two pie per wbdk in tin' villago markets whilo in tho station 
bazaars a siuglo Mialk i> cak^ up into several pieces, each of whicli 
is worth a pico. Thus estimated, the vahio of a field of sugai 
cane depends on the immb'M of stalks ; .and tlie«o vary gr-atly, 
according to the cnltivator’r; jilnUty to plant the A dd prnp:'rly 
and to protect tlw growing crop. If wj asmmo an Jnvorago of 
ouo cww to every two square lout, the value ol Urn canos on 


+ I’lio following are tho dimousioiw of a sugar-mill moiwured in th* 
Majhuli uu'l may l>o taken oh fairly reproaeutative of the raaohino oom- 
umiily Hied lit A-uam : — 


Jofjnii ... 

Trough Mcfiojmd in tofioii , 
Jl<n 

Ivcct'ingulur npacc in burjnb 
longlli of I'olloi-H 
l'ir»’uniferuneo 
Jj-'iigLli of grouved par*'' ... 
brc.utlii o groovovH 
Jiopth of ,, 

Hfught of upnghtH 

L'u't'umferoiu'e .. 


Tim lengih of uach urm of tho licam was about uin • foot. 

Tim snio<»Ui or un^r 'ovod portion of the rollern was thu* 2 feet 5 
iiielio^ in louglU. but from tins must bo luductud the spacn^ covered by 
Vio donth ■ f the troiudi l^dow and tho thickness of tho above, t.f.. 
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mauttdi lies lb*.) p«r hoar. A good deal of traih and impuritv 

e»rtb from the lu^rfeotly-olooned oanea, frogmonts of the etalk, 
duet carried by wind, &o„ ontere the earbhou pot along with the 
juice ; in fact after a couple of hours’ work, mud cau be plentifully 
scraped off the j^ntaindeal lip of the tray, but the ryote seldom 
trouble themselves to clean it. When the pot is full it is 
changed for another. As the work proceeds the wodgos 
holding the olamps have usually to be driven home from 
time to time to counteract the tendency of rollers to work 
asunder. 

TK juioe is thrown into a boat {ndord) scooped out of a log. 
This stauds at the edge of the boiling* house, a few yards removed 
from the mill, and sometimes oontaius leaves of the wild 
fig troe {dimaru)^ whloh are supposed to bo useful in keep- 
ing the juice sweet. When some twelve or fifteen gallons 
have been collected, the boiling begins. The whole apj;)aratus for 
this purpose is worth about two rupees, and consists of four 
earthen cauldrons {thali)^ two ladles {Inokf^la) made of half-U' 
gourd attached to the end of a stick, one of wliioh la usually 
perforated like a cullender, and a sieve or strainer [Jaki or 
o/uUani) of plaited oatie with a long handle. The furnace is 
excavated in the ground, and has four oiroular openings to receive 
the cauldrons ; the first of these is set some throe feet back froui 
the furnace mouth, the second about os far behind the former, 
while the last two, which are placed side by side at muoh the same 
distance in the rear, lie almost beyond the reach of the fire, and are 
used merely as feeders in which the juice is heated before being 
transferred to the first or second cauldron for boiling. The 
cauldrons are invariably made of potter’s clay, and iu shape are 
almost exaot hemispheres, with a diameter of eighteen to twenty- 
one inches ; tho first two, being somewhat larger and of snporior 
quality, usually coat as much as seven or eight annas each, and 
must pe procured from certain potteries whore tho clay is excep- 
tionally good ; Kokilamukh, for instance, enjoys this reputation 
in Upper Assojn, The two feedora can bo purchased for about 
four annas a-pieoo. Before placing the cauldrons on the fire, thoir 
bottoms arc smeared with oiay tempered with cano juice, while 
a charm ” is repeated to keep them sound and whole : in this 
way they can no made to last for ouo or two seasons, and though 
commonly cracked in all directions, the ryot continues to use 
tlicm until the bottom falls out, when tho fire is withdrawn and 
tho spilt juice carefully scooped up from tho floor of the furnace, 
and strained through a cloth Intc^ the now cauldron which is 
always held iu reserve on such occasions, the whole apparatus 
being at tho same time protected ggainst the recurrence of such 
a malicious mischance by tho sprinkling of water over which 
charms have been muttered against the evil eye. 

The fuel consists of reeds {khagari or ekra)t supplemented by 
the crushed oanestalks Uahan) as tho boiling proceeds. A man 
or boy feeds the fire, while two men mind the cauldrons, skim- 
miug the feeders with tho sieve, and lifting ethe juice iu tho 
boilers with tho ladle so as to prevout it from ooiling o>er, while 
thev ropleuisb tho second cauldron from tho feeders, and thenco 
transfer tlio heated juice to tho first cauldron immediately over 
the fire. This latter operation is usually performed by the man 
who ia entrusted with the duty of determining the exact point 
at wliioh the juice has been boiled enough : lio is always an 
experienced person, and must be fed well and treated with 
deference. Lime-water is said to bo occasionally administered 
as tho boiling goes on, but this is moutioned in the district of 
Nowgong alone, ^'ud is probably quite an exceptional preuaution. 
In the Tatter stages of tlio boiling, core is taken by frvquout 
lutevchaugcs juice to keep the two boiUng cauldrons as nearly as 
possible at the same temperature. These are throe in number, 

and are vulgarly known by the names of o phxdntj Ijabon-phiuia^ 
tsmi-Tnulia, implying that the ebullient* masses of liquor in tho first 
itagoare as largo as the fruit of the 0 tree {lyUlcnia iiidtca) that is, 
about three Inmies in diameter ; in the second stage thev are more 
frequent, and shrink to the size of the flower of the haben (an 
edible species of the OompoaitoB) in size about equal Jo ^ 
maiigold; while in the final stage they present a hollow 
in tSo centre, and are thus ^ 

Ittmi) in which the Assamese peasant carries his stock of lime 
for consumption with betel-nut. On tho 
lost sign, the boiling cauldrons are rapidly emptied ’ 

3 nrvfiiii fwkiri frtfidflrs without delay, while the fire, 


bv feeding it first with two reeds clippea in me neo.i «« 

an offering to tho god Agnl, Tho duration of operations depends 

Sf course upon theVantity of juice, but the ryot 

UDou ooDvortinc his pal of cane Into sugar in a single day oi night 

rate this moans that about thirty gallons of ]uicc can bo boiled m 
Tvo or six hours. When the last instalment of juioo l^^s . be^^. 
posed of, the boiling cauldrons are rapidly rinsed with a litt 

'’’TheffirB^tKdkd^ouf'of tho cauldrous io 
wooden vessel {qholani ) about six feet long, made and 

relmo «annor « the ordmary LTt 

nnd ent sauare : whore it is stirred with a Y-siiapca i ^ p _ 
contlstinj?of a triangle of bent bamboo fastened to the end of a 
(Mr? or A« tho otining oon 

?“^id l ^w1Sdark"browu colour, mid oMu.noo th oJ.u^.^- 

* A charm commonly vued in the N-jwBong | 

“cfo 

Breakage and olenvage, chip and potsherd, sanu-leaii ana > 

joined and whole/’ 


sUtenoy of yellow mud. The proceu lasts half an-hour. The yur. 
or oompoit, is then removed from the gholani with the hand or a 
I broad slip of bamboo, and put into earthen pots. This concludes 
' the proceedings. The manufacture of refined sugar is an art 
which has yet to be introduced into the valley of tho 
Brahmaputra. 

The word pal is used to denote the quantity of cane wddcli ia 
crashed and converted into sugar ut a single of work, whether 
by day or by night. The quantity of cane iu a pai depends a i^ood 
deal upon whotlier tho cultivator is or is not working against time. 
It usually consists of twenty bundlcH, which may be /oughly 
assumed to weigh 10 maumls, or about 800 lbs., but twice as muofi 
can bo dist>osed of towards the end of the season, when work begins 
after the evening meal (9 or 10 r.M.) and coutimios without 
intermission through the night and into the forenoon of tho 
following day. The quantity of oauo got through on such oc- 
cassions is commonly reckoned as the m*oduce of one coUnh (one-fifth 
of a or 320 square yards). VVheu working by day, tho 

cano is cut and brought to the mill as it is wanted, but for night 
work it must be cut aud stocked before dork. Boiling begins wnen 
half the cane has been crushed, and £oea on for several hours after 
all other operations have been concluded. The usual custom is to 
boil the juice yielded by one ped of cane in two instalments as nearly 
equal as cau bo guessed, neillier of which, however, nqe<l fully test 
tho capacity of the boiling apparatus, which ia capable of dealing 
with twenty gallons at once, it tho ryot has so much to put into 
It. The relation between the weight and the volume of the juice 
has been determined by a series of experiments to bo about 11 1))*.* 
avoirdupois to a gallon : as compared with water, tho weight, 
volume for volume at a temperature of F., was found in oao 
experiment to be as 74 to 07. 

It will probably have boon perceived from tho foregoing des- 
cription lliat tlio manufacture of sugar iu tlio Assam Valley 
is a purely domestic industry. The ryot has iio relations wliat- 
evor with any manufacturer or money-lender. He grows liis cano 
entirely on hla own account, and converts it into sugar by the 
help of his neighbours, who work for him on the understanding 
that he will work for them when their turn comes. This system Of 
of mutual assistttuco rclh'vos the ryot of a good deal of labour, 
and of almost all expenses ; nevertheless, tiio cultivation of sugar- 
cano is regarded os a most laborious undertaking, to be attempted 
only, as tho pi o verb says, by one who has a large family at his 
back ; — 

Soy po barah nati, 

Telic koriba kuhiyar kheti 

with six sons and twelve grandsons a man may cultivate sugar- 

me area piantea oy a single tamuy rarely exoeoas halt a 
hi(jha (800 square yards), and is often much less ; and whenever 
a large field of cane is met with, it will bo found bo consist 
of several such plots belonging to different families, who have 
cultivated the whole, as they will crush aud manufacture its 
produce, by thoir united labour applied to each plot in 
turn. 

In reference to an industry conducted on such conditions as 
those, the term “cost of production” ia apt to be misleading ; 
aud, in fact, on making tho calculation at the ordinary rates of 
hired labour, tho expenditure may easily prove to ho greater than 
tho value of the article obtaiued, It is difficult to form an 
estimate of the cost of cultivation and manufacturo that can ho 
relied on with any dogreo of confidence, but the following state- 
ment, compiled from returns furnishod by district officers, may bo 
regal ded as not very far from the truth ; — 

Cost of cuHioathuu trughhig, tbo cane on half ci hhjka of 
land CSOO square yards). 

Cultivation, 

Hoeing in October 
Ploughing and harrowing (8 times) 

Hiaiiiiiig and drilling 
Price of 1,2(K) cauc-tops 
Planting 

Weeding (twice) ... 

Hoeing and earthing-up (four times) 

Poncing 
Watching 

Hovenue of land ... 


Es. 

0 

3 

0 

2 

0 

0 

1 

1 

2 

0 


As. 

8 

0 

12 

8 

4 

8 

0 

0 

0 

4 


Total 


Manvfaciure. 

Cutting (wages of ton men) 

Crushing (wages) 

,, (hire of null) 

Boiling (wages) 

,, (fuel) ... - , 

(onc-haU value of vessels) 


11 

12 

2 

8 

3 

0 

0 

8 

3 

0 

2 

4 

0 

12 

12 

0 


Total 


23 12 


The quantity of sugar manufactured from a given weight of cane 
bv the rude processos known to tliu Assamese ryot is couaiderably 
IcsH than the cultivator obtains in other parts of India, and will not 
bear coiVr at all with the produce of a West Indian factory. 
A Luo n^uibcr of experiments have been made bv various officera 
A migu iiviu.w ...vfMol rkrrmrtrtions. In Weight, o£ thO 


A lartfo numuci ^ — -- - 

with a view to ascertain tho actu al propo rtions, 

^TheSaldapet experimouts, alluded to further on, give an average of 
9|lbB. per goUun. 

I 
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jnk’« ami tlie compost obtained from a given weight of cane. 
Where made by Europctni ot eduoatod native oMoers, these exparl- 
meuta may generally be regarded aa aooumto, or aa liable to error 
chiefly ou account of the occaaloiml roluotanoo of the ryots to assist 
heartily in operations which they aeci^tly regarded as the prell- 
iniuarios of now taxation. A bci Ios of experiments In a rougher 
fashion and on a larger scale have been conducted by subordinate 
ro venue ollieoiH (manzadurs). Here the recorded weights represent 
the results arrived at hy multiplyinc the average weight of a few 
bundles ol cano, or vessels full of juice or compost, by the number 
of bundles ciushed, and tint number of vessels fllled. Covering, 
liowcver, compflratively so large nnarea) these experiments may be 
regaided as giving general i*esulta that are fairly trustworthy, 
especially when w© consider their remarkable qorrespondonoo with 
the results obtained by superior officers. The two classes of experi- 
ments have been tabulateo separately, and in detail, at the end of 
this Note (Appendices A and B). Collating thorn by districts, we 
Hud results as follow 



1 

1 

District 

Officers, 




Number 

, Weight 

Weight 

Weight 

Por 100 

tbs. cane. 

Di*»trictN, 

of oxjioi- 

, of eaiiu 

of 1 

of 

fw. juice. 




nient^. 

crushed. ' 

juice. 1 

gur. 

lbs. gut , 



lbs. ! 

lbs, 1 

lbs. 



(toneral rosults ... 

5 

10,613 1 

4,959 ; 

707 

40*7 

6*0 

Ijokhimpur 

7 

7,671 

3,268 

.569 

42*6 

7*4 

Sibflogui* 

6 

13,567 

6,722 ! 

1,115 

42*2 

8*2 

Damtiig 

11 

7,21fi 

2,7vSl 

367 

88-7 

5*1 

Kamrup 

3 

2,837 

1,205 

223 

42*5 

7-8 

Goalpara 

32 

41,90t) 

17,935 

2,981 

42*8 

7T 


JCscperiments hy MauzadcirB. 



Kainrup 

3 

3,624 

1,420 

232 

1 39-2 

0*4 

Darrong 

9 

1^20^ 

8,137 

1,442 

44*7 


Nowgong 


2,592 

1,326 

234 

fd 

8*8 

Sibsagar 

15 

53,034 

26,483 : 

3,731 

50 

7 

Lukhiinpui* 

1 

1,028 

411 

82 

! 40 

1 8 


General rosulty . . . 


Wo may reasonably conclude from those figures that the ordi- 
nary cano-crop of the Assam Talley cannot he counted on to 
yield more tlian 43 per cent of its weight in juice, and 7 per 
cent of its weight in coarse sugar. For an average struck upon 
all kinds of cane cultivated under all circumstances, oven those 
figures are proliably too high. Much better results may be 
obtained where special care has been bestowed upon the crop ; 
the list of expenmeuts by district officers at the end of the note 
shows that in several instances 50 and even 60 per cent of 
juice, and 10 tf) 13 per c.ont of gur has boon got from a given 
weight of cane ; but those are exceptional cases, and do not 
represent the sugai -yielding capabilities of the common cane of the 
country. 

The weight of cane grown on a given area of land varies much 
more than the proportion l)otween a given weiglit of cane and the 
weight of juice or guv obtainable from it. The Bpociea of the cane 
makes a considerable difference j /nira, for instance, is a much 
licavier crop than M/. Speaking generally, a woll-cultivated field 
will yield to the mill about one pound of cane to every square foot, 
while a Hold carelessly cultivated, or insufficiently planted, or 
exposed to the depredations of aiiiumls, will hardly give one pound 
to every three square feet of its aie.a ; thus the limits vary from six 
to nineteen tons per acre ; while an arithmetical menu, which is 
probably somewhat in excess of the actual average, may bo deduced 
from the following statement, compiled out of the details given in 
the appendices ; — 

Experiments hy jyi^trict Ulcers in numher). 


pistriots. 

Area cut 
(square foot.) 

Weigh tof cane, 
lbs. 

lbs. por acre 

Golpara 

10.8M~ 

8,722 

34,888 

Kamrup ... 

M,536 

6,067 

18,180 

Darraug 

18,0/ 7 

13,607 

31,814 

Blbsgar 

12,876 

7,218 

22,419 

Lakhimpur . . . 

3,180 

1,709 

22,695 

General results 

60,059 

37,343 

27,083 

Experiments 

hy Mauzaddr, 

( tiO iunumhrr). 

Districts. 

Area cut 
(square feet) 

Weigh tof oaue. 
lbs. 

lbs, per 
area. 

Kamrup 

10,332 

4,300 

18,417 

Darrong 

20,010 

18,201 

20,500 

Nowgong 

4,284 

2,502 

26,856 

Slbsapar 

70,020 

53,703 

29,270 

itakhimpar 

1,440 

1,028 

31,097 

General results 1 

i 125,892 , 

70,920 

27,429 


These figures, though without ar,y pretension to absolute accu- 
racy, may be accepted as representing the results of moasuromenU 
ana weighinents mode with as much care as would be taken in a 
wholesale commercial trausaetiou. In using them for the purpose 
of educing general averages, it is necessary to remember that the 
most promising plots stand the best chance of being selected for 


experiment, that fields In the jungle must be rated far below those, 
in the vicinity of vllU^es, and that while the great majority of tho 
experiments were made with mngi oane, it is the less productive 
idtya which the district reports would lead us to regoiMl as the * 
predominant species. Bearing these foots in mind, we may perhaps 
conclude that the average Assamese oane-fleld bears 10 to 11 tons 
per acre i* and such a weight of oaue will yield about 1,400 lbs. of 
ifur. Compared with other parts of India, these results are poor. 
In the North-Western Provinces the average yield per acre, 
irrigated and unirrigated, taking all the districts together, esti- 
mated at 2,300 11)8. of gur^f and the gnr of Upper India is utrctrcr 
drietl and more durable than that of Assam. Part of this superior- 
ity in yield of sugar is due to the greater quantity of juice ex- 
pressed, for cane in the North-Western Provinces gives one-half of 
its weight in juice. If we look to Madras, it appears that 
the common country mill of tlm Bellary district, built oo much 
tho same principle as the Assam mill, out costing Rs. 72 for tho 
rollers alone, can extract 66 lbs. of juice out of fOO lbs. of oane, 
and this will yield 12 lbs. of sugar, t or double as much as could 
be got from the same weight of cane In the Assam Valley. The 
fault lies less in the Assamese mill than in the oane for the 
Bihia mill extracts 67 per cent of juice from Madras oane, while 
tho best experiment with it in the Assam valley has not given 
more than 56 per oout. In Bohar the average produce of gur 
per acre is estimated at the very high figure of 40 maunds, or 
.3, .300 lbs. ; in lower Bengal (the Rajshahye and Burdwan districts) 
at 2,500 to 1,600 lbs. ; § lastly, in tho Booliu cane tract in British 
Burmah, tho outturn of an aero well cultivated is estimated at 
3,5001bB. of ^Kr.ll 

We are now able to complete our calculation of tho ryot’s 
profits on sugar-cane. Tho cost of growing and converting into 
coarse sugar the cano ou half a big ha of laud (800 square yards) 
was estimated at Ks. 2.3-12, Tho produce will bo some 4,000 lbs. 
of cane, which may be expeote d to yield about 240 lbs, of tho 
compost called gur. Tho ryot will probably keep the greater 
part of this for domestic oousu mption ; but on the supposition 
that he disjiosos of the wffiole of it by retail sale in the petty 
markets, it will fetch about 2i an nas por seer, or some 19 rupees 
altogether, thus failing to cover the cost of oultivatiou aricJ 
manufacture. IF Tho mode of sale is in small earthen pots con- 
taining about 2 lbs. each, and worth from two to three annas, 
or even as much as six annas in a dear year ,* or else in largo 
earthen vessels {kaK/ti or holding some 20 lbs,, and priced 

according to their w^eight ; or he may sell by the maund, at 
the rate of four to five rupocr. Tho conditions of proiliiction, 
however, are such that nothing like a fixed proportion exists 
between supply and demand. The market gets only the overplus 
from domestic needs, and tho price rises and falls front year to year 
ancording as this happens to be little or much. In 1879-80, in tln^ 
Nowgong district, a or small earthen jar, containing about 

two seers of gut\ soul for S to 10 annas, or at the rate of aljout 10 
rupees por mound ; tlte present year, on tin* otlier hand, is one of 
abundance, and gnr was selling in Anril at Ks. 2^ por maun(| in 
Kainrup and Darmng, while tho price throughout last year in the 
vicinity of Dihrugarh ranged from Rs. 8 to Hs. 9 por rnaund. 
Assamese gur is never sold in the large balls or masses of hard 
compost wnich arc so familiar in tlic bazaars of Upper India, In 
the winter it barely attains a solid consistency, and shows a sliglvt 
teudoucy to granular crystalliBatiou, but as the weather grows hotter 
it liquifies, and if not speedily consumed ofteu becomes sour and 
uaoleBS. 


* Note -It is hardly noeof-^ary to repeat that » single flold of one aci’c 
probably does not exisi iu the valley of tho Brahnmputra. 

Some adtlitiomil Htatiatio.^ uuiy bore bo quotod. Five exporimont.H made 
hint year in Sib^xgar,ym an area of 1 13 n<!ros nltogother, gavo an average 
outturn of 1,517 llw. of gtn' pou aero, Tho average assumed in tho text is 
perb;ip.s f’OiToborsited ill some dej^roo }»y the rough oHtiraatoM of tlio ryot. 
In the Houthorn part of tho K-imnip district 20 to 2i iafsis are i^stima^od 
us a fair outturn for a Oigha of laud. Tho kahis contains ni)oot 20 lbs. of 
80 that tho outturn o gitr por aero wonhl be 1,200 to 1,500 lbs. 
Another ostimaio is ti per otUnh , or 1.800 lbs. per aero, as tho 

produce of a good field. In some villagcfl whore cane-crushing w.is going 
on, T nusasurod up the area ot eiinc cut for a single pA/, and weighed tho 
obtained, with results as follows 


iSquaro feet. 


lbs. gur. 

lbs. jier acre 

3,375 .. 

f ft* 

... 62 

796 

3,033 ... 

• •a 

... 52 

776 

3,177 ... 

• «fe 

... 66 

759 

7,200 ... 


... 131 

807 

972 ... 


... 47 

2,100 

1,746 ... 

**ft 

... 74 

1,850 


Those very poor results obtained by ryots when working by themselves 
•show tliat tho ostimato in the text iw not too low, 

+ Field aud garden- cropn of the North, WeMern-Provtum and Oadh^ 
Koorkoe, 1882. 

X Haidapot Ex|>enmental Fann Report for 1881-82. 

$ Those figures are taken from papers published by Messrs. Thomson 
and Mylne. 

11 Cuotocl from a Note by Mr. I). M. Hmoaton, Director of Agrioulturo, 
dated tho 9th October 1882. — Thorns llgurea, however, seem small in 
compariMon with some atatisticH <»f cano cultivation in Australia. 1 find 
it stated in tho BriMnine Conner that the outturn per acre on one Queens- 
land plantation is oatimatod at 37 to 40 tons of cano, and one ton of cone 
gives 1.50 gallons (about 1,600 U^.) of juice, 

II In ctmftrmal.ion of this estimate, wluoh T Inalievo rather underrates 
the los-s which wouhl follow cultivation hy hired Udmir, I may mention 
that a Eurofteari engaged iu farming near Bishwonath in the Durrung 
district showed tno a crop of the p\ira oane which had already coat him 
so inuoh that he doubted whether it would be wortli his while to out and 
crush it. It will bo observed, moreover, ^that one of tho ryots quotod in 
tho note above got only 13 1 lbs. of gur from his half higha of cano. 
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The area uuder oano in the valley of the Brahmaputra in 1382*83 
U stated to be as follows 

Goalpora 

Kamrup 

Durrung 

Nowgong ... ... ... ... 

Silver ... ... ... . . ^^^030 

Lakhimpur ... ... , ^ 713 

ir>,or»o 

These figures must be regarded as only an approxhoatiou to facts. 
There is reason to believe that for Ooalpara (where we have to 
depend on the zemindars for our statistics), they fall short of the 
truth, while in other districts some jungle cultivation may have 
escaped record. Again, the area is subject everywhere to great 
fiuotuatlouH from year to year. A dear season stimulates prodne- 
tiou while a cheap one discourages it ; and thus cultivation is liable 
to contract and expand in alternate periods. Thus, in J^owgong 
the high price of gur in 1879-80 was followed next year by an in- 
crease of nearly 70 per cent in cultivation, while the low price of 
1881*82 induced a cfeureaso of 30 per cent in the year following, | 
Taking the total area under sugarcane in the Assam valley to bo ' 
10,000 acres in round numbers, the average outturn as 1,400 lbs. of 
gur per acre, and the price as Re. 4 8 por mauiid of 82 2/7 lbs., tin) 
whole weight of sugar produced in a year wuuM be 10,000 tons, 
valued at its. 12,25,000. 

The whole ot this is locally consumed, no portion being exported 
either to Bengal or to the frontier tribes. It is not, in fact, Hiifii- 
cioiit by itself for the wants of the country. Tlio import from 
Bengal during the last three years has l)een as follow.') : — 


Refined 

Unrefined 


1880-81. 

1881-82, 

1882-83. 

Mauiids. 

Mauiids. 

Mauiids. 

... 13,217 

11,504 

10,974 

... 39,473 

28,849 

34,980 

Total ... 52,090 

40,41.3 

45,954 


are no trifling obstacle to the dovolopmout of oaue cultivation in 
this part of India. 

It nos already been stated that refined sugar is nowhere manu- 
factured in the Assam valley. Even In the manufacture of* gur, 
however, no one who has witnessed the rude processes employed 
by tlie ryot can doubt that very groat room remains for im- 
provotiieut. Reasons have already been given for boUeviug that 
the country inlH works more rapidly than the kolhu of Upper India, 
and perhaps it imiy, therefore bo somewhat less ctTective as a 
crusher ; but, on the whole, it seems probable that the »inaller pro 
portion of juice obtained in those parts (42 per cent, against 50) 
must be iiltribiitod mainly to the iuieriority of the oaue, Kooeut 
experiments, however, with Mr. Cant weirs modified form of thu 
Biliia mill^ show that Asssamese oaue can bo made to yield as much 
as 50 por cent of its weight in juice, It is in the boiling that the 
greatest loss occurs, 100 11)8. of cano yielding only 5 or fi lbs. of 
against 15 to IS lbs. iii the North- \Vostern Rroviuces and 121bs. 
in Madras. This difference, while probably arising lu part from 
the poorer quality of the juice, is also due in groat measure to 
earoiBSsness In manufacture, lu the vast majority of cases, no 
preventives of acidifioafcion arc used in any stage of the process, 
and tiic boiling is often conduefcod by guess work. 

Tlie valley of the Brahmaputra la a country of peasant pro- 
prietors, in comfortable oircuoistaucos indeed, but without in- 
telligence, enterprise, or capital, and any improvomout, whether 
by the iutroductioii ot better kimls of cane or of a better mill, or 
by greater care in th«j mauufactnro of sugar, must be looked for 
from without. 

Land fitted for sugarcane can be leased from Government at tho 
yearly rent ot 8 annus or Re. 1-11 per acre (including assess- 

lueiit to local rate), uud tliore is the widest possible choice of sites. 

It is, however, more than doubtful whether cane-growing by 
hired labour could be made to pay : on tho other hand, tho coutral 
factory system, wliicli has proveii so Bucoossful in the West 
ladies and in Australia, can scarcely be introduced in the prosoiit 
defective state of commuuioatious and means of transport in tho 
Assam valley, W^liore ^ tho oommonost vehicle for loads is a 
bamboo carried on men’s HhouldetH, there is obviously some 
ditticulty in transporting the produce of an acre of sugarcane to a 
mill situated at a greater distance than a few yards. 


Refined sugar is oonaumod almost exclusively by Europeans, 
well-to-do Bengalees, and Ma> vari traders, or in used at festivals 
in tho groat ShrUtraa. If uurctinod sugar alone bo taken into con- 
sideration, we find that thj average annual import during tlm last 
three years has boon 2,833,420 lbs., and, the local production of 
sugar being 10,000 tons, the sum of these two quautitioa, when 
divided by tho population of tho Afisam valley (2,225,271), gives 
a yearly consumption of 11 mds por head. This calculation tends 
to show that tho average outturn of sugar per acre has not been 
under-estimated, In the Puujali and tlit) North-Western ProviiiocH 
tho estimate of the oonsumptioii of sugar mad<* for the Eaiuine 
Commission in 1879 wasSOlhs, por head oi tho population, Mn<l 
when wo remember how largely the Bialimaputra valley is ])“ople>l 
by races (Meoh, Kachari, Mikir, Lahmg, &o.) to whom the use ol 
sugar is unfamiliar, hoaidos the utter absence of large citioi with 
their wealthy classes, it is difiicult to boliovo tliat the uverag 
consumption in this part of Assam can exceed ono-third of the 
figure estimated in Upper India. 

Tho first condition necessary to any improvement of the cultiva- 
tion of sugarcane in tho Bralunaputra valley is a wider market. 
There is no present doinand beyond domestic wants, if wo except 
tworfimall ventures in Urn Sihaagar and Lakhimpur di^trict^, which 
prove, in their limited Avay, that glm production of augarcano cm 
bo stimulated without dirtioulty. d’hese arc two duatillori.*s estab- 
lished by enterprising Kuro^ans near (Jolaghat ami Dibrugm li, 
where the gur of the country is converted into rum for consuiii[ilion 
by tea-garden cooUcs. Situated in the c^'iitre of thickly-pooplod 
trachi, these factories have stimulated th*' pi oduction of sugarcane 
considerably within the limited area on which tlicy draw for their 
supplies. Tho Dibrngarh factoi-j^ uses Bengal lurgoly, while that 
of Golftghat depends entiredy on local production. When the 
latter was first started in 1879, tlm proprietor found some difficulty 
in procuring gur ut all, but now Im draws upon the cane crops with- j 
in a radius of five miles, and cultivntion in the luiglibourhoovl has 
increased about 28 per cent. But neither the oim concern nor tiic 
other is on a suflicieutly large scab; to alT'ect scrimisly the general 
cultivation of cone, or to test tlic rommiorativenoss of such an 
enterprise if conducted willi a laiger capital. 

These enterprises arc by no means tlo' first ot their kind. A 
aimilar experiment was tried in tho procodiiig gonoration by a M r. 
Herriot in Gauhati, and a Mr. Wood at Dobapara, in the Goalpara 
district, and ruins of old rum or sugar factories existed, oi still 
exist, near Jorhat and at Numaligurli (now a toa-gardon) in the dis- 
trict of Nowgong. Tiio end of all tlioso Hpoculations, whethor 
from the dearness of laliour in the Assam valley, or as has ' 
alleged in Gauhati, from misnmnagemont of the concorii, was a f.ailurc 
so complete that no record of them can now he obtained, and wc do 
not know how far they depended on the product> of the country, or , 
sought to supplement it by importation of gur from Bengal, lb is 
probable that they all started in the hope of finding a new field frr 
sugarcane in Assam, and tlieetlorts made by Mr. Jlerriol to iojK)- 
duoo a batter kind of cane wore so far successful that tho btjst cme 
c4tbe present day in Kamrup and Durnnig traces itsorigiti to them. 
The native cano being so small, hard, and dry, one obvious means 
of improvomout is tlic iiitroilnction of a bettor stock from Bciig.al or 
elsewhere ; and oxperiouoo has provoil that the soil and climatoaro 
sufficiently congenial ; but the cultivator will take no steps in this 
direction by himself, ami in the largo areas of thinly-settled country 
the native canes will always l>e preferred, as uoodiiig leas protection 
from wild animals, and entailing a smaller loss lu their destruction , 
where protection proves insufficient. The ravages of wild beasts j 


i B.— The Sukma Valeev, 

and Cachar.) 

j Sugarcane is cultivated in the Surma Valley in much the same 
I fashion as in tlie valley of the Brahmaputra, but tho local names of 
I the common kiuds of cane are different. Li Sylhet, besides tho so- 
I called iionibay cauo Wtj find the dhali^ or white, and the 9 urct.ng^ or 
j red, cano ; in Cachui the Bomba tj cane is highly esteemed as tho 
j luigost and juiciest aud tho best sugar-prodiiovr, and is sometimes 
I grown as a gard-n pioduct and oaten in tho raw state, while tho 
j LaiigLt cano uppoara to coriospond to the mngi^ and the 9 haui»hf*rt or 
j li lairau'jt Ui the t/'l I of the Assani valley. Both districts possess 
! al-jo a small hard specie-), called khajari, or reed cane, which may 
I be coiupaicd to the malaha of tin* Ast*am valley, and in Cachar thifi 
and tin* otlici interior sorte are eaiil to i)o most in favour, as requir- 
ing loss care un<l lacing less liable to disease or the attacks of grubn 
and wild animals. Tlio site chosen is higli land in the vicinity of a 
village if possible {chara), or, fading room there, on tho bank of a 
rivor. Oil cake {garkai) is used as manure a couple of months after 
planting, if Liio cultivatoi happens to liavt) had a mustard crop of 
I Ills own, and in Sylhet it is even bought for tho purpose. 

I he pioccsaes of inauiifactiire arc practically tlic satno as those 
wlucli have been described at wucli length as prevailing in tho valley 
of tlic Bralunaputra. Tfic null, hort) called kuniratiji or gkanif is 
soin-^timcs driven by bullocks, and tho Gaohar ryot is said to cut hia 
cttiie stalk') into pieces twenty inclicH long liefore crushing ; in this 
district ai -o iron cauldrons [k trk i?) are occasionally employed. In 
some paits of Sylhet tiic cultivator boils tho juice imporfeotly, and 
sells the liqiinl product (or so iiiucli oi it as he docs not want) to 
men of the LntntU ca.sto, who l)oil it down into solid compost 
{handftu gur). The liquid orhih gur is w’orth about Ri. 2, and tho 
hardened compost Bomo Us. 'f to Rs. 5 per maund. Refined sugar 
is ncvi r made. 

'I’hc cultivator of sugarcane in the Surma v.allcy is independent 
of the money -lender, unless he is beginning for the first ti|ne, and 
has not icady money to buy oaiie-cuttings. In that case he takes 
an advance, rt'payablc witli interest when tho croiJ is harvostod. 
The rate at which cane tops sell in Uachar is stated as 201) tho 
rupee, hut this sccins exceptionally high, in Sylhet, again, the 
ryot is said to borrow money to buy oilcake {khoil) for manure. 

'riiere is no system of village records in the Surma valley, and 
tho estimates of the area under augarcano must tliorefore bo rc- 
gartled as conjectural. Tho method employed in Cachar was to re- 
quire rouinis through the ofiieers in charge of police-stations, from 
the village policcmmi of their circles ; these latter furnished lists of 
tlie sugarcane fi 'Ids witliin their beat, giving tho length and 
bread til of each in reeds ” of 24 feet, and the station officers 
woikc.il out tlic circle areas and sent thorn into head-quarters. 
This gave a total of 780 acres, but it was believed that their ap- 
preheunons of now taxation hail induced the people to uudorstato 
the facts, and on a comparison with tho results obtaiuovl by ac- 
tually iii'^asuring up the area under cauo in three niauzas of each 
bahsil, tlic total extent of sugaroano cultivation in the district has 
been estimatod at 900 acres. For Sylhet no estimate that can ho 
relied on with any degree of confidence is forthcoming, hut the area 
under sugarcane in tliis district has for some years past been 
shown in tlie annual administration reports as 8,900 acres. 

The subjoined synopsis of tho Surma Valley experiments showa 
the area out and the weight of gur obtained ; in Cachar, tho 

of the 2nd Juno 1883, 
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ffoights of the OAne and of the juice have aUo been recorded 
Thii meagre tale of experiments ha« been eked out by anpendln, 
those which wore made in Sylhet iu the oane harvest of ISSr: — 


T; l*<tric t. N iimbor Arer* cu t , 

expeiimciU'^* S<j[uaiv' fyet. 


Uar obtaluod. Gttt' per aero, 
Ibfl, lb^. 


Syihct 


Caohor 


follows 


2nd 


.5 

4,081 

290 

3,093 

2 

70H 

70 

4,307 

1 

10,800 

2fiS 

1,152 

2 

20,146 

1,083 

2,3.39 

*> 

7,078 

29.8 

1,804 

\ 

L\:i04 

4.3 

813 

1 

1,200 

46 

1,590 

statistics of 

weight 

of cane 

and juice 

Area out. 

Ibn. canc. 

Iba, juloo. 

Itw. CftTiO 11 

ft. 


per aoro. V 

at... 2,304 

452 

216 

8,555 

... 1,260 

555 

259 

19,173 


1881 


47*8 

46*6 


The Sylhet product is evidently IdU gnr. To reduce it to th< 
semi*Bolia gur common iu the Assam valley, about 12 per cent o: 
its weight should be deduoted. 

The statistics of import and consumption for the Surma valley 
may bo considered apart from those of the Brahmaputra valley, 
because the tralfic iu sugar between those two parts of the province 
of Assam is nil. The returns of river* borne trade collected at 
lihairab Bazaar on the Megna show the following figures for sugar 
in the last three yowl’s 


Tmi^orts. 

Reftne<l augw'. Coarse siigor 
mds. liids. 

1880*81 ... ... 14.140 00,263 

1881*82 ... ... 12,950 79,354 

1882*83 ... ... 21,306 103,909 

Besides the small export towards Bengal, about 1,200 maunds 
of coarse sugar are yoaidy drawn from th^e Surrna valley by th 
Khasi and Jaintia hills. 

The average consumption of su^r per head of population is 
estimated at 4 ohitaoka a month in Caobar, Clbs. a year, but 
this seems low. Certainly Sylhet, with its largo Mahomedau 
population, should not consume less gnr per head than the Assam 
Valley. Assuming, therefore, an average of lOlbs., and dealing 
with coarse sugar only, we can make the following calculation 


Exj^orts. 


nil. 

1,420 

1,375 


lbs. 


Population of Sylhet and Cachar . . . 2,282,867 

One year’s consumption of sugar ... 22,828,670 
Deduct net imports of 1882*83 ... 8,338,341 


Remains to be provided by the produce 
of (say) 9,000 acres ... ... 14,490,329 

Thus the average produce per aero 
ought to bo ... 1,600 


Whether sugarcane is really more productive iu the Surma Valley 
than in Assam proper, we have no means of judging with 
certainty. There is, however, nothing improbable in the supposi* 
tion, considering the density of the population iu parts of Sylhet, 
and the known fact that on acre of land yields more rice in 
Sylhet or Cachar than in the Assam valley dlstrictB. The custom 
of borrowing money to buy manure in Sylhet, if it prevails 
extensively, seems also to point to a more careful stylo of 
cultivation. 

The value of the sugar produced in 1882-83, as thus e<itiraat 0 d 
in quantity, and taking the price at Rs. 4-8 the maund, w’ould 
appear to be about eight lakhs of rupees : at the same rate, the 
sugai'oane crop is worth 80 rupees the acre, a sutficicntly 

f irobable valuation, though evolved from data extensively coloured 
)y conjecture. 

E. STACK, 
DirtfJor of Agriculture, 


SELECTIONS. 


AG11ICULTIJUA.L EDUCATION IN CEYLON. 


W E append the new scheme for Agricultural Instruction in 
(Doylon drawn up by Mr. Green, liiroctor of Public Instruc- 
tion. It has now been sanctioned by the Executive Council, and 
it is well that our readers should know exactly wliat U officially 
sanctioned. Many people already say that Part II of Mr. Green’s 
scheme will bo a failure, because though the Native Agricultural 
Society may agitato, yet no actual support will bo given to any- 
thing practical, aud no young men will oomo to the school of agri^ 
culture for fear of being “ made coolies of.” Wo trust this unkind 
way of foretelling failure may be belied, and it is well that Mr. 
Green lias endeavoured to dispel this foar by providing for a really 
high English ednoation, as well as a mere agricultural training in 
the school of agriculture, and if ho (the Director) can further induce 
the Government to provide that (after a few jmars’ warning) no- 
body should be made Mttdaliyar or MuUaniir>m of a Korale, unless 
he has some knowledge of agriculture, then wc fool sure the school 
will soon fill. If it fills and sucoeeda, the Director may make it 

♦ One series of two experiments, which gave a umxlmuru outturn of o.OOOlbs., 
of yur per acre, and an average of lbs., has not boon rocordoU, 


part and parcel of tho Royal College, though separate in buildings^ 
like *' the modern side ” now so oommonlu great eohoolf at home* 
Any way, if it fails the Direotor has clearly done his beat. And 
lot the leaders of tho Ceylonese remember that Government can 
then say : “ You cried out for Agricultural E<luoatloiwwe have 
offerod it to you. If you don’t take it, why, don’t complain of Gov- 
ornment doing nothing mom.” Wo are, however, not without 
hope of success, — and for tho following among other reasons : — We 
learn that tlio result of Mr. Green’s speech at Kandy at Trinity 
Collogo has ))c«n that 15 applicants have come forward for 30 
ploughs, aud ho is getting some of the light Swedish ploughs over 
from Saidapet, where Dr. Hobei-tsoii has after a long trial reduced 
them t > a minimum of weight aud cost. 


Scheme for Aoriocltchal Education in Ceylon, 

Part I.-— Preliminary Education iu all Government Schools. 

1. Preliminary and Theoretioal Agricultural Education shall 
be provided in all Government Veniaoular and Anglo* Vernacular 
Boys’ Schools, by means of such text*book or text*boo]u as shall from 
time to time be approved by the Department of Public Initruc* 
tion. 

The subject of Agriculture shall be compulsory for boys in the 
Standards V II, V III, VI and V, but any boy in any other Standard 
may take up Agriculture if he pleases. 

2. Teachers under training iu the Normal School shall, from the 
date upon which tliese rules come into efiFeot, be required to pass 
in the text-book or text-books mentioned in clause I ; and such 
text- book or text*booka shall form one of the subjects for tho annual 
December exauiinaiiou for certificates now required for Government 
BchooUmasters ; and no Govuriimont teacher shall hemafter receive 
the certificate of the Department of Public lustniotiou, unless ho 
shall have boon awarded at tho above-mentioned certificate oxamiu- 
ation not less tliaii 2-5 pur cent of marks in Agriculture. 

Part II.—Thj?; Colombo School of A(iRioiTLTURB. 

3. A special school to be called ** The Colombo School of Agri- 
culture ” sfiull be opened in January 1884. 

4. For tho present, tho Colombo School of Agriculture will be 
held at Colombo in that portion of tlio buildings of tho Normal 
School heretofore assigned to Anglo- Vernacular Stiulont Teachers. 

5. The object of the Colombo School of Agriculture will be 
to provide a superior and suitable education for the sons of native 
gentlemen, and more especially laud-owners, With this view the 
teaching will embrace (1) Tho higher bVanphes of English, (2) 
Mathematics ; (3) Agriculture ; (4) Botany ; (5) Chemistry. 

T'he study of Agriculture will bo divided into— 

(1) Theoretical AgriculUtrc^ which will be taught by moans of 

lectures, text-tooks, and examination papers, 

(2) Practical Af/riculfurt\ which w’ill be taught and illustrated 

by practical lessons and t'xporiments on a practising farm 
to bo connected with the School. 

0. The School of Agriculture shall bo under tho management 
of tho Department of Public Iiislructiou. It will bo immediately 

S resided over by the Principal, who shall be an English gentleman 
lily qualified, with tho assistance of undor-masters, native or 
otherwise, us occasion may require. 

7. As a general rule no boy under sixteen years of age nor over 
nineteen will be admitted to tho School of Agriculture ; but ex- 
ceptional cases m.ay be specially considered by the Direotor of Public 
Instruction. Boys will have to be tested by a nreliminary examina- 
tion before they nre allowed to enter the School. 

8. Thirty boys can bo taken as’boardors under the immediate 
cure and supervision of the Principal. Out of these thirty students, 
fifteen may be boarded and educated at a reduced chargo of K5 per 
mensem upon the recommendation of the Government Agent of the 
Province in which the student resides. For the remaining boarders 
a monthly fee of KIO, which will iucUulo all charges of board and 
education, will be charged, A limited number of day-scholars will 
also lie atlmittod to the School of Agriculture ; and for these a foe 
of R2 per mensem will be charged. 

6. The terms and holidays of the School of Agriculture shall bo 
the same as those of tlie Ro^^al College, 

10. Tho course of instruction at the School of Agrioulture shall 
extend over three years, and shall bo divided into three stages. 

Staoe I. (First Year.) 

English. — As in standard Vlll of Government English schools. 
Mathematics. — Arithnictio to tho end of decimals, aud Book- 
keeping. Algebra to tho end of Simple Equations, Euclid 1 to III, 
Thvorctiml Text-books, lectures, &c., 

ifo^iyj//,*— History, PJiysiology, and (classification. 

Chemistry. — Choinical Physics aud Inorganic Chemistry. 

Staue II. (Second Year.) 

English . — As for Cambridge Local (Junior). 

Miiikcmntics.^-hW tho rules of Arithmetic, Book-keeping, Al- 
jubra, Euclid books 1 to VT. 

Text-books and lectures, and practical teaching, 
xpeiimouts in drainage, manures, ploughing, &c,, on the proctU- 

ug farm, 

liotauy. — Agricultural and Economic. 

Chemistry , — Inorgamic and Organic. 

Staok 111. (Third Year. ) 

Etiglinh . — As for Cambridge Local (Senior.) 

Mathematics, — Algebra, Euclid, Mechanics, aud Trigonometry. 
Ayrknltare. — Practical teaching on tho praotisiug oultiva* 
ion of a plot of ground by each student os provided iu olauso 
leoturcs. 
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.Sofatfty.— Arborioultural and Horticultural 

Chenustry, — Organic. 

11. In the third sta^n, a particular plot of ground on the pran- 
thiing farm will be aesi^ticd to ©iioh Btndcut, the tillage, manuring, 
&c., of which will bo conducted ontircly under tho atiidoats' super- 
vitdon and directions, No. stiidont will be obli^fod to work himself, 
unless ho wishes to do so, but he will be allowo<l to Hunorvisc and 
direct a yoyya working under hia orders. Pri/oa will be given to 
those stndonts who best conduct tho working of their plots. 

12. In addition to the above ]>rizes, there will also he. awai^led 
prizes after the examinations at the end of each term to tho student 
who obtains the highest marks in oach of tue subjects taught in tho 
school namely — (1) English; (2) Mathematics; (3) Agriculture; 
(4) Botany ; (5) Chemistry. 

But no prize will be given for Euglish, Mathematics, Botany, 
or Chemistry, tinloss the student obtaining the highest marks in 
those subjects shall have also obtained not loss than 25 per cent of 
marks in Agriculture. W. Grken, D.P.I.— Obxvfoer. 


A VETERINARY COLLEGE. 


A PROJECT has been sot on foot iu Bombay to establish 
a Veterinary College. Tho initiative is to be takon by 
the local Goverumonb. At a mooting of tho Bombay Town 
Council held on tlio llltli ultimo, tho .sulijeot camo on for discus* 
siou, as tho Govornmont wished to know to what extent muni- 
cipal funds would be available to forward the sohome. It was 
decided that if the Director of Public Tnstruelion included in the 
muuioipal budget estimates for education a sum of money to- 
wards the coib of providing iustructioii in tho new Veterinary 
College, the Town Council would lie prepared to coosidor the 
piopricty of recommending the Corporation to sanction a grant 
on that account, 'rhe B nnbay V^oterinary College will supply 
a loiJg-felt want in tho Western preMidcncy, and probably, the 
Bcheiue will be worked for the purpo.se of siv[)plying the distiiets 
with trained veterinarians and the miljtai v branch of the service 
with qnalilicd men for inouut(*d corps. W^hile tlie sister presi- 
doncy is arranging to carry out a useful ]iiibUo project, very 
little if anybinng is being me in tho Mi-lras IV<*.si<leiiev to 
train young men for veterihary work. Aliout two or tlirec montln 
age, wc alluded to the. great want felt iu all lai'g ' towiH in th<* 
mofudHil for traimvl v'cterinsrians, not only t(* treat f irm stock 
whioli .ar(‘ frecjneutly subject to disease, but the hotter olaases of 
inh.'ibitauts wlu) <»\vii horses arc unable to .secure the Hcrvie-cs 
of meu <’apablc of treating diseasos ctmimon to Iiorsc-llesh and 
farm stock Th ur laliors will bo hotter appreciated than that 
of sclf-coiisbitubi'd v'cterinarians. « 

In tb*' S<']iool of Agricnlture., in conn ‘ction with the Syd-ap-t. 
faiMi, tlie pupils att'^nding tlic vtorinarv class h isn? th • lem tit 
of tlie lectures delivered l»y Veborinary->iurgeon Mills ; who als<» 
Juspetitor ot C itUe-l>ise.is<.s in this pn'sidemjy. S > n ^ ti n ^ ng >, 

1 lie iSupin’intendenb of (TovoinniHut t’er/os auuounc.id th • opf^ iiog 
of ,1 veterinary class at Sydapet, and it was th ni iuf('nd<Ml lo 
train men for veterinary work in couiiecbiou with tin* treatni iit 
of cattlc-di.se. ise, wliieh is prevalent in the disfci*i«rta at all 
srSHons of the year nud t * the rffeets of whicli tli(»usauds of far.n 
Rl »ck auccumb, \Vhat lias bt*cij etVected i»i this dirxs'tioa wo li i\r 
y«tt to learn fioin oflici.il t«‘porta. It w.is iniended to post 
Vi’teririarian.s to the different tlist.iicbs aUor tlu’V bad p.iSRe<l th ‘ 
neA’SSiiry ex.aniinations at th School of Agricultuie, to stipidy 
thom with medicines to (Ustrn>uLe ivovoig the owners of cattle, 
to impicss upon them the ytsje.ssity of ad »ptiog umasur.'s imme- 
diately on the appearance of distjaso, te .s.‘gie,;ite cattde, to ;r. oid 
the rude and dangerous pr.ie.liee of laige IhiekM of nhoop and g )at(=( 
auftei’ing from iliscasc being allowed to stund foi- lioiirs t'»getljoi 
in running .stieaim in’.ir villages which are nft'^n the only sour' •••* 
of water supply of tin' people, nud ot ol.lierwise doing away with 
old and effete sy.stem.s for treating cattlrj dis(^a.sc. If tr.iiiied 
veborinai iauh liave l>ceii stmt to tlie distriv'to and if they have been 
able to achieve any tiling, it is time lliat that little was made 
public, d'lirre are districts in the prcsulen 'y wdinro c.ittlo disoaHe 
111 some form ahvays exists IVrm.immt vet n inanaus ar * re- 
quired— or if it is not possible to p /st one (ju/iliffed m. an to a 
district, there may be one lor every two or three tlistricts. The 
existing practice is that when e.attlc tl isca.se, iu tlie form of 
rinderpest or foot-and-mouth disoisc, make.s its appemuic-, to 
order the Insp' Ctor of Cattle- Diseases, or a qualiffed officer from 
tlie. Sydapet farm to the infected locality : but liy tlm tim ) the 
votorinary offiour arriv’ea at ,tho scene tlie diaouse sproids, or 
it has done its work of distruetion among eatth^ and the Ub 
of the inspecting officer are diiecte<l to tbe i.ssuing ot 
to ownclM of farm st^jck to avoid further outbivaUs. If district 
vclo'inavians have boeii appointed to th ' mofuisil and arc oa rynig 
out useful work, it will bo of public iutercjtt> iiiikc th ‘ fact 

widely known. , ^ . 

Apart from the duties that devolve upon (lisfiic*. votcnnari.i.H 
to look after farm stock, the demand tor qualdird men to tre.U 
horses and c.lttlc luduuguig to private people is great, in »»! 
i.ugo t-)Wiis tliu uiimber of European rc.sid-'iits is sto.adily on I h > 
increase, and with the opouing of railway statiuiu, faetones, and 
Itli 'r industries, the. w uita of tin rcsivlenfcs m this rcs,nM 
are gradu'illv making I'lemsdves felt. Bjfo.y t!ie introdTi.-',- )n 
or the down--’ Improvement Act in the distiicts, there were h i.i<llv 
any taxable draught cat th- in large towu.s. With the hicreis' 
ill the numbor of horses llm wrmt ot (pia'iifi :d veteriimrlaiis h 
felt, and there is uo question that owners of hordes Imve been 
OompeUed to icnd valuable aaimals to M.idraj for treatment. 
There is a promiBiug field fn' well traiaod veteviuamus iu u»ola^.dl 
kow doctor#,'' W they are oulled, avo mw 


unnoticed, thoir occupation going if it has not already gone. 
It is ihd an iiniisual uiioumstanoc for a mofuhsil resident to 
complain that hr has lodt a valuable horse or pony or a goodl 
specimen of draught c»ttlc owing to tho defective treatment 
roccivt‘<l at the hands of itinerant vutcrinarhiu.s wlio, like, village 
physicians and quacks, ouglit to be gradually improved oil tho 
taco of mofussil towns. If a public awjociation or society iiko 
the one which ceb-brated the fourth aunivnraary of its cstabliah- 
munt tho other day were to iiuluoo a few Eurasian la^'s to acquire 
a knowledge ot votciinary science, some good work might ho 
accotiipUshod, and a now Held of employ ment opened out to 
porsoverlug and steady young mon . — Madras Standard. 

INDIA AS A WHEAT COMPETITOR. 


W E have prided ourselves upon the supremacy ot our agricul- 
tural iiitoroits in this country and in the conviction that 
Europe is dopendont upon us to supply whatever defiolenoy she 
may exjiorienotj in hor food products, which has usually been fully 
equal to our surplus. But it is useless to simt our eyes to the fact 
that India is rapidly oouiing to the front as a wheat- producing 
country, and is already .-jcnd ing to the British markets a consider- 
able amount of wheat, with every indication that iu the by-no- 
moans di.'itHnt future the ipiautity grown and exported con bo 
almost indeffuitely imire. ased. Hitherto tlu- chief obstacle to ^vheat 
production and export from India lias bcim tho lack of transporta- 
tion facilities from tlie interior to shipping ports. But this is being 
romodied by the building of railroad Imew, opening up the interior 
provinct*.-a. not a-s in this couotiy by private capitalists as a busi- 
nesH enterprini, but by the (b> . i-' nment as a ncouseary Government 
moaflurc. ’rim (t.ivernmout ol Liv ?it. Britain is in a meaBura pater- 
nal. That of India is still more su, and of necessity since tho 
groat mass of its population is alway.s «o clt>6c to tho border of 
pauperism and starvation that the care of the Government must be 
constantly exercidcd in its favor. Hence the building of railroad 
linc.s to open up agricultural districtu to the markets of the world 
is regarded as mitindy Icgilimatr, and Mulliin the proper province 
of tin- Govtumnent. Undur tliis system interior ptovim os remote 
from Hlapping p *intM arc Irdog oi»eiied Holcly w'illi the vit<\v of fnr- 
iiirilnijg an ouUci bn* wlu'at. wliicii e.in la- prudncml for the Euro-' 
pean iiiurkctH. Tlu- tirst exports ot Indian v heat w- u; nuidt^ only 
fifteen years ai;o In JS7."» tbu export oiilv amounted to 1,500,00*0 
buBlu'.la. ill iSTd it was 4,0O0,(MK>, and in IMS1.H2 it w'lta 37,(H)0,000, 
or nearly h.alf tlie amount wliicli (iicat Britain requires to yup)>lc- 
1 ment her own ciop. The, cbcapnos.s at whiidi wheat can be pro 
I dneed in India, with its clieup labor, is an iinportaul element in 
tlm problem. According to the British Trade Journal, the cost of 
produi'tum docs not evened from sixtucii to twenty cents per buslicl, 
or leas tlian hall' the cost, ol production, under tho most favoui.iblo 
conditions, in tin - oivnutry Tin* quality of the wheat grown iw 
also another important elom ‘Ut. It is cbiimcl to haw a thinnei 
bran ami lo inakt* a laiger per cjnt of ti mr tli-in cither tin' Englisli 
or Aincuic.ni wheats, some vMried 's givin.; from 77*5 to hO‘5 per 
cent of llour, against (1.1*2 fiom English and 72*2 from American 
wJieat. The ocean freights from Indian to Europe are greater than 
from our Atlantic porta, but not g> eater llian from our Ikaciffc ports 
I which furnish quite a perci-ntagc of our export wdiciit The atupl 
food of tiie great mass of the population of India iv rice, not over 
10 per cent being regarded as consumers of wheat. This being tlic 
case there would, iiultiM.s tlie habits iW tho people greatly change, bo 
•a mueb larger per cent of any given crop for export than in this 
c 'uutiy, v\lioro wheat furiiishcs a staple article of food for almost 
our entire population. 

I.s ihcro anything to eauao alarm to our farmers in this outlook 
tor our surplus w Iicat m the fiitiiie;'' Not it BceiiiB to us. Unr 
population IS inci casing at an iiiipr(‘ecdf;nted rate, requiring each 
! year l.u-gcr amounts ot w'lic, it tor iimno consumption. Excepting 
iis a crop on newly broken laud;:!, xve do not regurd wJieat growing 
as l>y any nn’ans the best use to wdiich the farmer can devote Ins 
lands. Cuii-staiit cioppiug with wlieat caiiBOB a rapid deterioration 
ot tin* soil as ha-s been deuion.stru^ed in every wdioat-growing conn 
try. As the connt.i y grows oldei, wheat production instead of 
occupying tho front rank falls to tlic rear, other crops, stock or 
dairy, taking its place to the greater protit of the farmer. In the 
pioduction of lueatH and their pioducts we, with onr ricl^ gra/diig 
.and m'*adow l.-inds and our nnimmoth corn fields, can compete with 
I tho woihl. Tho same is true of dairy products. Even should 
i India with its ten-cents-a day rico-fed labor finally capture the 
' wheat markets of Europe, t)»c American fanner will still find pro* 
titabio use for Ida land in other directions. The dovelopnienb of 
ttorghuiii siigar production to the supply of our domestic consump- 
I tiini Would alone save to tho country us large or nearly as large an 
! amount of moiioy as w« now rocoivo from our exports of wheat to 
I E u ri »po. — T a rnit r« R^i oauo. 

j PANDANUS; 01!. SOIIEW-PINH DllEAD. 


rrilI17 f* uid ntnrnt , or .x,:»-ow pines, aro a nioit interesting group 
1. of cudogouou-v plants, somewhat palin-Iik<' in their habit. 

■ 'I'hcy aic eitlior slirub.^ oi t ccs, witli nuinerou.x adventitious roots, 
wdiich often, in Ic.-d wliolly support tlie tree after the main or 
t uc root h.uj rotted away. Tlioy iiavc long, imbiicated, am- 
' p’cxicuul leaves, tbo margins and back.*? of which are usually 
I spiny. Tlio friiita arc either librmiH drupes, collected iu parcels, 
-or beiTies ; in the drupes the seeds aro aolitaiy, iu the berries 
Dumovous. 

Til.' bast kutnr -1 ('•camples ot this ortlor are Carhtdovloa Pandm^^ 
IftUsI 2V(pvi; aitlKKigh, by some authors, Odrlud<srka Mtd 
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arc taken as typical genera of natural orders. (See Dr, Hooker 
edition of Lc Maout and Dccaisuf^’s Botany.) 

Tiie genus OaHudoric^x U confined to .South America, and 
tlio so-callod Panama hats are made from the leaves of the 
pnlm/vtdt. 

The /nf/ican.v is ft common object in the salt marsheg of 
the islands and coasts in the Indian Ocean, and is a low 
Btomless plant, palm-like in habit. The leaves are most oxteii- 
Bivoly used as a roof thatch, for which, indeed, they arc ad- 
mirably adapted. When burnt the loaves yield salt, the spathe 
yields toddy, syrup, sugar, vinegar, yeast, or spirit, at the will 
of the operator. The seeds are edible, being somewhat like 
coedanut iu taste, the alight insipidity in taste being corrected by 
sugar. 

Tho true PandaiKr axe, however, the more interesting. Of the 
genus PiindaniiH, there are several species, oounned to the 
Eastern hemispUero, being very numorons in the limian Arclii- 
..elago, found nrmoipaUy in the vicinity of tho sea, and forming 
onoSf tho “aspects of vegetation.” To clear one a way through 
these almost impenetrable masses, roqulros a strong arm, ng^cl 
bolt-axe, and, above all, a good t^per. Some of tho Paiula„t 
run from 10 to 16 feet In height. The leaves ere long, narrow, 
tough, and leathery, with tho edges and midrib armed with 
sharp recurved spines, which have a most proyokmg way of 
intruding In one’s olothes or flesh, putting one m miud of the 
“ wait-a-blt ” thorn of African travellers. The fruit consists of a 
uuinbcr of wedge-shaped drupes, clustered often into large coal- 
liko heads. The aerial roots, too, with their oup-liko spongioles, 
are very remarkable. . . , . . 

Tho leavea of the Paarfanrw uf.ViA of Mauritius are made mto 
sugar bags, and often are utilised in this country as fish baskets. 
The fruits of P. /(titidus arc extremely hutid, whilst those of 
P. odoraimmWt are, os the name would imply, the reverse. It 
is, however, in tho Nicobar Islands where the Pandanus is fully 
appreciated, and holds a position almost equalling that of the 
coooanut ill Ceylon as a source of food. ^ ^ ^ ^ • 

In the Nioobars, the Pawlanm grows to about thirty feet in 
height, and luxuriates on the banks of creeks and inayahy gpiincl, 
auff almost equally as well on undulating grassy plains lu the 
interior. The cone, or head of drupes, attains a leugth of 
fourteen to fifteen inches, and a breadth of nine to ton inches, 
being first of a dark green colour, changing to a. dull red^ on 
ripening. The ripe fruit is gathered by tho nativoy, tlie finer 
sorts being selected for breadmaking, tho iiitorior boiug given to 
the pigs. The drupes are then separated from each other, and 
placed in a large earthen vessel, which, when about two-thirds 
lull of nuts, Is set on to boil for twelve to^ fourteen hours, the 
nuts being kept covered with water during the time. After 
iioiling, the soft dough-like substance which tho drupe contains 
has next to bo romovotl, and is effooted in the following manner 
by women : — They take a shell, and drawfiiig the fruit witli hoiiio 
amount of pressure over the edgo, force out the amylaceous 
matter into the shell, which, in the meantime', ia liebl hrmly 
between their toes. The conical like fibrous brush left la 
discarded, and fresh fruits treated in the same inanimr, till a 
sntliciency of “dough** has been expressed, \vluch is of a pale 
brownish colour, and largely mixed with portioun of the fibrous 
husk of tho fruit. These fibres have next to bo r.«movc<l. To do 
tliis, tho woman, selecting a long piece of fibre, scuts herself on the 
ground, and fastens one end of the fibre round her right too, and 
the other onA round one of tho lingers of tho left hand. Taking 
the ball of dough in her liglit hand, she passes tho long fibre 
through it, and dexterously removes all tho fragments of fibre, 
without wivsting a particle of the dough. 

This dough is either eaten in its present state witii iUh, or pork, 
or is made into rough cakes and baked on hot aslic-j. lb forms 
a very nutritious food, hut its peculiar sweetish ta.ste cloys on 
the appetites of Europeans, tUougli, as a sulistitutc for broad or 
biscuits, or in the form of A pudding, with the addition of sugar 
or jam, it is by no means tone despised, and to the Nicobarecs, 
who are not an agricultural race, tho fruit of the Pamlnnu^ is a 
most valuable staple article of food . — Jour ml of tin) SocUly vj Arts, 
September 15. 

AGIUCULTURAL EDUCATION FOR THE INDIAN 
^ PEOrLE. 


"VTOT very long ago, we offered a few observations on tin? subject 
of Scientific Agriculture ; and wc now purpose following up 
those remarks with some more on what there can be no doubt ia a 
matter of tho utmost moment to tho national progress and develop- 
ment of tho Indian peoples. 

As we stated in our former article, wc are, and have long been, 
among those who hold that the country is neither socinliy nor 
peouuuirily fit for tho introduction of any such of the reformn in its 
agricultural system os those we sec Governmout cudcavoiiriug to 
introduce into the ‘ practising’ denartmonta of their Agricultural 
Schools and CoUegoe, Not only this, we go further and say that 
the way in which the powers- that die have gone to w'ork in tb« 
direction of tCAohing their native subjects to improve the husband- 
ry of tho country Is hardly the best, if it is not one of the worst, 
method of executing a peculiarly delicate and dinieiilt ph?co of 
business. Leaving aside the remarkably conservative tendencies 
of til c average Hindu cultivator, and tlio close eonHcqucntnoarnoss 
to impoaslbUity iu getting him to take to anything new (which i^- 
not on tho faoo of it profitable), it appears to ui a little too much to 
expect that the gendmgoutof a more handful of young men, with a 
few years’ training, however excellent, among tiieir unscientifically 
Ofirlcultural brethren is Ukoly to produce any great or lasting 
On tlw contrary it appoavs to us tliu.t tne | dewU of such a 


systom would he just the other way. Your first-class B. A., for in- 
Htauoo, is hardly looked up to with any groat respect outside his 
own clique or college ; and yet look at tho amount of money ho 
costs tho country ; and think, too, of tho high hopes which were 
hold by the early champions ot the higher oduoation system, as 
to the graduates of Indian Universities creating a new era, and a 
glorious one in the history of this country. VVoU, what guarantee, 
wo ask, have we that tho expensive further out-turn of our Agricul- 
tural Colleges will be a bit bettor, so far, we mean, as regards any 
inttuence for good cn the masses of their fellow-oonutrymon ? We 
are particularly anxious that we should not be misunderstood. We 
are by no means of Profe^isor Monior Williams’ way of thinking 
that tho average * educated native ’ is more or loss of an “ incar- 
nate curse.” On the contrary wo are distinctly of opinion that the 
educated classes of the native community form by far tho most 
hopeful, important, aud interesting section of the entire Native 
Indian Comrnou-woaltli, All that we do say, and none could wish 
more earnestly than we do that wc were mistaken, is that the * edu- 
’iated native* class has not, as yet, been productive of any palpa- 
ble iiifiuojico for good on the great bulk of his unenlightened com- 
patriots. Holding, as wo have been forced, by experience and 
observation, to hold, this painful belief, wo are most anxious to do 
what little may lie in our power to prevent tlie occurrence of simi- 
lar mistakes, and the foolish, if not positively useless, outlay of 
money on (so-called) educational schemes. 

To hasten on, however, to our subject itself, wo may state that 
wo fully admit tho correclnoss of tho principle that tho agricultural 
condition, interests, and prospects of so almost entirely an agricul- 
tural a country as this is sliould occupy no small share of the most 
careful attention of the authorities ; but, knowing that the country 
is in a greatly impoverished condition, it becomes necessary to 
consider iu what direction steps should be taken with the least 
possible expense, as well as with the greatest possible benefit to 
the agriculturalist population. 

In the first place, it seems to us above all things necessary that 
any movement in tho direction of agricultural reform in this 
country eliould take a thoroughly practical direction. Instead of 
putting tho country to tho cost of maintaining expensive Schools 
and Colleges for agricultural Education — which is not yet a frit 
national want — wo certainly think the revenue authorities might, 

111 tho course of tho constant contact into which they aro coming 
with the agricultural classes, very properly aud profitably under- 
take the iutrodiictiou of new and improved seed grains, iinplomcnts, 
nd evon cattle. Something of this kind was tried — witli success, 

F we remombor aright-— during tho famine of 187fi'77 ♦ and wo 
mly wonder why the experiment has not been made more largely 
and more generally. 

Wo should also like to see some of our veteran Anglo-Indians 
ipttUng down to a farmer’s life iu such places as Bangalore or 
Joim 1)0, tore, whero the climate is not ho trying to the European, 
and show their sable ueignhours how to do farm-work in a better 
'ashion tlian that now in vogue. Wo aio sure the example will 
iroducu Hubstaiibially benelicial results. Lbaclice, all the world 
)Vor, is a far more iinpros.sivc teacher than precept, hh is abuudaiitly 
H’ovotl by the many good (and many bad) things our native fellow- 
lubjocts have learned or copied from us. 

Such arc some of tho ways ia wnich, we vouturo to think, the 
jlovorument could, more cosily and oconoinicallv, an well a-s more 
iffectivoly, do something worth doing for tlie improvement of 
Sativo Indian Agriculture ; and wo trust they may commend them- 
jolvcs to those who have it iu their power to adopt tlio same in 
practice, as well os to all those interested, like ourselves, iu tlio 
disouBsion of a subject most intimatelv counmitod with tho p.’ogrcss 
and prosperity of this groatij.st d^pendonoy of the British Crown. — 
Uadras Athmoium, 


SHEEP HUSBANDRY. 

P RESIDENT GIBSON, of the Montana Wool Growers’ Aeso Na- 
tion, dolivered an oxoollent addrean at tho late annual meeting 
of that organisation. What he said pertaining to the rapid devel- 
opment of tho wool industry in the Unlteil States and the 
difleronoe in price between Australian fine wools ami those of the 
great wool growing rogiona west of the Mississippi river may be 
read with profit by wool-growers generally. It U as follows : 

“ The rapid development ol tlio wool growing industry of the 
United States and its territories must satisfy any thoughtful 
grower that soon more wool will be produced that can be used in 
the woollen mills of tlm oountry. Next to Australia, we are now 
proiluciug more clothing wool than any other country on the face 
ot tlie earth, lu 187fi our wool product was 115,000, 000 pounds, 
while the present year it will not bo far from 350,000,000 pounds. 
Slmuld this ratio ot increase be maintained, you will perceive that 
the clip of the country will soon reach the ouorrnoufl quantity of 
500,000,000 pounds, nearly all of which is clothing. When we 
produce mors wool tlian is required to supply our looms, we must 
e.xport our surnluH, aud prices will th.m be fixed by the great 
mirket of London, as well iws that of Boston. Tnis may not bo 
pleasant to contemplate, but we must be ready for this jun tui o 
of affairs, for it will surely come soini. W« are now importing, I 
b diovo, scarcely 50,000,000 pounds of clothing wool per amimri. 
How can wc best prepare for the new conditions of thing-i ? Pla’uly 
hy a more thorough knowledge of our busineas. Wc mi&fc, it 
P’rssible, gi’ow our wools at less co.st. Tlio all-importaut point to b_ 
gained, however, is the production of wool here in Montana that 
shall, from iU superior condition, take tho load iu the American 
market. Our wool is to-day worth 20 to 28 cents in Boston, whil i 
Australiaii and Now Zealand wools arc worth 40 to 45 ocnis. 
Australia may bo a more favored spot for growing wool than 
Montana, but I doubt it. I find here those subtle iufluonco^n--- 
whothBi tlwy spring from th ■ hoo, to » watci oi t!ic al.n^iph.?rc ^ 
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that produce the eofteat and most brilliant clotluti^^ wooU. 1 know, 
from the fact that our wools load all Otlior territorial wools in the 
market, although tliw wiis the last uf the territories to coonneiico 
wool ^wtng, that nature has kindly given us a«l vantages that she 
has withheld from other sections of this continent. 

Whence, then, arise the wide differtnu-.e between the English 
colonial wool referred to and the wool of Montana? Clearly from 
the difference in breeding and in the inunnor of preparing the wool 
for the market In buying sheep, we are too apt to put them all in 
^ho same scale of prices -coarse, medium, and fim». With too 
* manj^ of us it is a question of nunihcr, iu.stoad of quality, \Vc re- 
00gni2e but little difforeuco between mongrels and tlio pun* 
descendants of the Importatioua of Uumphreya aiid Jarvis. \Ve 
commence breeding up and then brood back to whore wo started 
from, each grower breeding “ on his own hook,” regardless of what 
his neighbours are doin:. The result is that in the same district 
you will hardly bud two clips of wool at all alike, and in the same 
flocks are all grades, from the soft, beautiful XXX wool, down to 
a coarse, frowsy fleece, tit only for low carpet lilling. The average 
Australian wool grower is constantly improving his hands by the 
most careful selection. The whole world is ransacked for the 
choicest and hardiest strains of Merino blood. Vermont annually 
furnishes a largo number of the very best stock rams for English 
wool breeders, whoso stock ranches arc ten tlums md mile^ distant. 
They have thoroughly tested the dilTorout typ 's of Merino shoop, 
and they obtoiu the best, regardless of coat. (Jau we wonder, then, 
that the English colonial wool growers have built up during the 
present century such a nmguiQccut wool industry in Australia ? If 
we would bring Montana wool to the very front rank nl the 
eastern seabord and create a brisk demand at paying prices in 
the face of competition of the best wool growers of foreign oountrios, 
we must improve its (quality by adopting t ales of breeding and of 
flock management lieretofore unknown among us. Wes must weed 
out our inferior .sheen as fast as w<s can, and send them to the sham- 
bles. Tile be.st wo Imve must improve by intro lacing the clioioost 
blood. Fortunately, wc in our own country, in tfie lOastern States, 
a type of Merino sheep that stands s<icoud to none in tiu* world, 
from which we ran obtain, at reasonable pilots, Bt<»ck suitable 
for tlio highest imj)rovoment of our flocks. At the London wool 
sale the Bliriukagc of every lot ofTered i.s accuMtely given and 
guaranteed, uud this method must soon ho adopte<l in our own 
country. Manufacturers are ns t ally prejudice<l against )iea\ y 
wools, and coU8e(iuently they ui * the last to bo sold. Liuht 
shrinking wools are always attractive, are sold quiekly at full 
market values While J amsoppoaod to the introvluctiou of greasy, 
wrinkly Merinoa, 1 would nut ho undeivtond a'. fa\oriiig tin 
Saxony or Silesian typo of Merinos for Montana. 1 would mcom 
mend a class of Merinos occupying a place between tin* two 
extremea. For aomc of the putc bred flocks of Vermont, Ohio, 
or Wiaooneiu you can always select strong, vigorous rams, car» y- 
ing no wrinkles or folds oxc^jit up(jn tile neck, and whos-^ w )ol 
bears no e.xcoss of oil. “ When tlm tim** comes tliat the United 
States produces more wool tiiau our in uinfaotari'r:4 ve(piii-.’, i>, 
will then become among oirr wool growers a cjuestiim of tin* 

“ survival of the fittest.” Wool growing, in my opinion, will 
increase and continue to be a rouiaiier.iti vc hiiHinc.ss in the great 
pastoral district adjacent to the Rocky Mountains, from MckIco 
to the British dominions, wliil" tlm M niiu sheep industry at 
the East will give place to mor > proliiahh- purauiti or be supple- 
mented by tlie mutton rac'js, such a-j tin; .Soutlidowns and other 
Downs. The latter th<iory would seem to he corr«‘'*t wiicii we 
cousidor the wonderful growtli of tin* cities from the, Allautio to 
the Missouri river, ami the, rapi<lh' imncasiiig d-mund foi ehoiec ^ 
mutton. — BrecOev and Spot'i-sman . • i 


THE HIGHLAND SCKTE'PY’S EVFERI MENTAL EAUM. 


manures in various quantities, The ro.sults, in many Initances, 
were very marked, particularly in the difforeucc between the 
dissolved manures. Dr. Aitkin pointed out that the dissolved 
phosphate.s showed an ailvantagc over undissolved phosphates in 
two alrecLimis~-namely, th.it they produced a larger uid an earlier 
crop than the imdUiolv*Ml. lu regard to the potash experim uits, 
it w^ found that the upplieation of the sulphate and of tlie 
muriate produced very equal rcsultM, As regards the nitrogonoua 
manures, nitrate of soda (with bone ash and .sulphate of potash 
and sulj>liat« ut ammonia) worn also found to produce very ef|ual 
results, and tlu* crops treated with them wore very ^0(L In tlie 
plot in which ‘ shoddy ' liad l>oun applied, the crop had cviilontly 
not 3 ’^ot felt the benefit of tiie manure. In an adjoining lot it was 
found that dri^'d lilood ha 1 pro<luccd a v'cry excellent crop, and 
it eceiiifd evident that if it had been put on a little earlier, tin; 
crop would have boon oiieof the very best in the station, 'I'Uoro 
seoinnd to be littitj ditrjruucu in the results obtained from tisix 
and iVrnviau guanos, which produoo<l good crops ; but the tchabo© 

I guano h.id not quite come up to the mark of the other two. 
Wliere no iiitrogoii ha<l been appli*'l there wa-s found a rip’.*r crop 
than where nitrogen had boon applied alone, Wiioro nitrogen hau 
been applied, Dr. .Aitkcn remarked, in the form of nitrate of soda, 
j the crop was tlio latest aud greeac,dt in tlie station, and, although 
not the tiiiniiest, would never com i to auythicig like a crop. In 
some of the plots oiK' or two constituents liad been withheld, 
and it was found that where no pho^phatt^s had been us ’d the crop 
was much later, thinnor, uml poorer in e\’t*ry way Where plios^ 
pliato.s aiono had boon used, tlie crop was earlier, hut tida. Where 
1 there liad been no potash us*^d, the crop sullored at an early period 
' of the season, and )iad n * seggod’ or tulip-ruot appearance, and 
was late in shooting. Whore potash alone had been applied, tba 
crop wa.s not mo <l«'ficieiit as it has huou in fonn'ir years, hut still it 
was veiy green aud very late, and would never come to much. 
As regardo<l .superplios|»liate.s, Dr. Aitkcn explained that these 
were applied iu tlij'co diltcrcut states of solubility, and although 
all producetl h-*avy crops, that which was mediuml}^ dissolved fiad 
produced the best of bliu three. Attention was directed to auotlier 
important feutun* of tile ox})*'iiment.s. A l.irge majority of th© 
plots fiad then nitnr^' u applied at two diff'‘roiil times. One-half 
of caoli plot had half of its nitrate of sod i put on at the tinio of 
sowing, and the otlnu half siv wet'lcK lat>'r. It wa^ fouml that 
, the half which hud .lU the jjibrate applied at the tUne uf 
sowing had a much lipci and str.iiglPm’ crop tiiau the other. 
Tile li.ilf whii-h was manured w ibii nitjato six weeks after sowing 
(the 16th Juin-) fia l a vmv bulky crop — too bulky, in fact, for 
the laml. A cousider.able part of it was much laid, and was later 
than the other. It ivoiild h'l^'e been better, it was oouaidered, if 
the accond application liail not been so late ia being made. In 
view of th>‘ ([Uestions r.iiHcd by the Agncultnr il Koldings Act, 
con ddcrabln interest w.ih takiwi in two plots in which the ctfects of 
pluvious years’ m inuring, were Btill veiy visilile, Dr. Aitkon, 
while eoiidueting llo' pai ty over the held, read a letter which he 
had ree>ive Iftom Mr. l^. M'Luggan, M.F., who was prevented by 
anothci eiig.'igmncni from being present, Mr. M’Laggan wrote 
‘ I h.iw* examining the c.vpc 7 'im*>nts, and I have learnt some- 
thing Irom tljeiii, and 1 liai'c liad my opinions confirmed on oortaiu 
]>omty. I observe that vviiere niti'ate of soda is applied by itself 
the crop is l.iter. 'f'nis 1 have always found to be the case. 1 
ob.serve tliat this year the ciop is better wliui’e tiicre is the largest 
qnantitjM)! .soluble piiospliiil cs ; mid it i.s earlier where the phos- 
pliales are ihssolvcd, I have no doubt you will ho abbj to point 
mt inon* icHult.s worth noting, and I can onl)" regret that I shall 
not be prcHcnt to hear them,’ The plot which was cmsiilcrcd to 
ha’ c llic best ciup was one wlu<*ii had been treated with ilissolved 
hone dnst with muriate ol potash and uPratc of soda, the crop 
being reckoned at 40 Inisliels per acre. Decorticated cotton i^.xkc 
hail prodnccil a veiy good crop, which liad ripened quickly, aud 
wa.s 1 egarded a.s much MUperior to the pro'luce of rape seed dust 
xvitli wJiich another portion of tlic .same plot had boon treated. 


SEVERAL members of tho Uighland and Agricultural Society 
lately visited the experimental station ot the society at 
Pumpheraton. T'ho weather was favonrablo tor the excur-sioii. 
Among those present wore Sir J unes UiUmimi Craig, Bart. ; Mi . 
Colin Mackenzie, of Fortmorc ; Dr. Aitken, Ediidmigh ; Mr, Scott 
Dudgeon, L<“mgnewtou ; Mr. Win, Dingwall, Haniornie ; Mi, U 
Linefsay, Meadow Flat, and Mr. Todd, the manager of the mU 
tion. Dr. Aitken, the consulting cliemiHtof tin* society, conduct- 
ed tiie party over the station, explained the nature of the cxpcii 
monts, and pointed out the more noteworthy results. The field in 
question, which has been under experimental tillage during the 
past six years, is, like the other stations similarly di5alt with, 10 ! 
acres in extent, and in divided into 40 plots of 1 rood each. The 
cropping is a rotation of tuniip.s, Invrley, graw.s, and oats, and the 
chief object of the <*xperimont8 is to det n inine tlio crop prodneing 
vMue of various tonus of the most important munuics. Tin* 
manures on each plot contain 10 lbs. j.hcriphorio lydd.^ 


jt is ill tin’ form in 


whivli these 

barley 
tlio J.ltll 


vl 


ash, aud 10 Ihs. nitrogen. _ . 

been put on that the dilTeroncc lies, tor the present crop ot 
the ffround, wdiicli a thin, cold day, was ploughed on tlj 
Jnuuftryand Htli ana lOlli Kul.niary, a.i.l U.u l.arluy sown ou tl, 

28rd April. The manure was sown on the -Hth April, and tli« uci 

braird was aoen on the 12th May, and nitrate- .Iressing on a portion . 
of4ho area being applied ou the Ihe lOth ,fuiie. 1' th'rd ite oi 
somne to tho present time the raiiitall has heeii l.t'l.i inelv-s, there I 
having fallen from 23rd April to the end of the moiilli, l;0( un-ln.-s ; 
during May, I’SS inches j .Tune, 2 4+ iuehes ; July, 4 !t8 inches nud 
durroa Aiignet 311 inches. The moan temperature of Mav was 
67 degicos, of Juno 69 degrees, of July 67 degrees, and of Augnst 
tl3 doaroos. Twelve of tho plots hail been tri nted with phosphatio 
manures, six with nitrogenous manures, four with potash lunnui-cs, 
four with anouos, and throe with superphosphates while 
the renutiniug plots Iwd boon treated with these and other 


VEU ETABLE EXTKACTS. 


W HILST it in admitted on all haiid« that the culbivatiou of 
ecouomic plaut-i, yielding Bugar, tibrew, and drugM, and 
thcii by productK of all kiridH, accor<lmg to the climates aud soils 
suitable to their cultivation, might be protitable, the obstacle 
that the grower aud the capitalist alike lia\m had to face, has 
hcon the almo.st insuperable difficulty of extracting the several 
pioductH at a cost of production that will leave a piulifc at ail 
Ctmiiucnsuratu with the risk incurred. When wo take lutu acceuat 
tlio .iiuouiifc of uiiprofitahJe vegetable matter asaociatod with the 
inoro valuable part of the plant to be dealt witli, tlio cout of 
labour and carnage of the c> ude material to the nearest mill and 
the comparatively poor results, the costly and by no means 
portent m.ichiucM rclurn upon the outlay, we arc the less surprised 
to find how (|uickly tho cnthusiasin ot the most hopeful i.s cooled 
after tho first or second essay in any of these directions. 

The cllurts made by the Oovernmeut of India to improve 
the condition of the fibre producers, who had expondod largo 
sums in cultivatiug ‘china gross,’ afiT'U'ds us a capital illua- 
tratiuu. Their evident donire tfj promote on a larger scale the 
cultivation of pUutB which from time iminomoual had produced 
valuable fibres for native textile fabrics, led the Indian Hovern- 
incut to offer a prize of some five thous.auJ pounds sterling for 
the production ot a suitable machine to remove the fibre from the 
woody matter associated with it, in the partiou. 

iarly. It was in tho year 1570 the offer was mud j, I he machine 
was to be of such a character that it could be used in the 

'When the plant was still grocni at a umo when thg 
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of heatiog the plauta aro insuperable except by artificial 
means. Tiio first tnal was made at ♦Saharuuporo lu 1872. The 
reftulta obtained were considerod unsatisfactory j but Mcssi-s. 11. 
and J. Groig received a lud/o of i;i,500 for a crushing machine 
then shown. The trials were postponed for some yoars, ainl at 
the second contest, in IS8U, no less than twenty -three com- 
petitors presented themselves. The ruling idea was a crushing 
machine. Exhibits froin England, America, France, Denmark. 
Hungary, Java, New Zealand, and India were represented, but 
in no case could a machino be found that would ** extract the 
fibre from tte brown exterior pellicle and from the excess of 
agglumenutive gummy matter which holds them together in such 
a ^manner as to produce an article whose value in r<onctuu sliall 
not be less than £46, and of which the cost of production shall 
not exceed £15 per ton of fibre obtained.*’ Crushed stems, in 
fact, no matter how deftly treated by mechanical means, refuse 
to surrender their more delicate fUameuts (and these are the 
most prized), and only give up their coarser constituents, iu a 
more or less mangled form, when subjeclod to the clumsy ordeal 
they have undergone. All at once, and that not so very long 
ago, the cheaiists who had been investigating the progressive 
action of fermentation in plants iii cohl and warm water, obtained 
a clue to the laws w'hioh seem to regulate tlic process of vogotahle 
docompositiou, and did not fail to observe that as the tomp( 3 ra- 
ture was raised the adherence of the internal ligneouH part 
nud the cortical envelope is destroyed, and the separation of each 
of the different conceutrlc layers which form the wrapper is 
effected. The fibre bearing plant is provided Avlth throe zones 
in the bark, consisting of the opidermis and a thick layer of 
parenchyma, which contains the chlorophyllum of the plant, then 
a larger layer of aortical fibres, generally isolated ana iudopeu- 
dent of each other ; the last zone la contiguous to the cambium 
In which are the finer fibres, and associated with thtjae there is an 
abundance of small crystals of carbonate of limo ; it was found, 
that if the stems were subjected to superheated steam or some 
such calorific agent, the moisture could be drawoi off effectually 
Su a few minutes by the addition of some chemical re-ngeiit and 
the fibres extracted free from any kind of adhesive particles that 
would l*eudor it unsaleable, there was an cud to all obnoxious 
or tedious “rotting” or “stripping” processes, and the object 
of their search was attained. JDuring the last four yours steady 
progress has been made in rendering the operation perfect and 
profitable, and at a coat which will bo hardly felt when the 
value of the fibre comes to be aubmittod to the mamitactiirer ; 
•imilar experiments have boon made in England, Krance, and 
America. The work coinmoncod in France by the well-known 
M. A. Favier has been improved upon by the distinguished 
chemist M. Fremy. lu England much attention h is been bestowed 
upon the subject, whilst American cheinUts have contribute I 
their share. Side by aide >vith those discoveries of such incal- 
culable value to the commerce of the future, chc uiatM in the iiurtli 
of Europe, iu America, France, and England, wove makiug CM^ually 
rapid progress iu perfecting now methods of extracting aaocliariue 
matter from sugar cane, sorgiium ami itmi/.e phiiits. 'rive old 
and cumbrous process of extracting sugar from cauo by claborat*' 
and costly machinery, always most profituldo to the imiiiufac 
turer, but which after all gave only a poor return to the grower, 
had this effect amongst others, of forcing the production of 
beet root and other kindred saccharine plants upon the market in 
competition w'ith our colonial trade, was admitted on all hands 
to be defective and unprofitable. Other iiieaus have now been 
found by which pure sugar nud syrup can be drawn direct from 
the sugar-producing plants we have indicated. By this now 
departure costly machinery is dispensed with, and the land in 
some instances, without overtaxing its power ol production, ean 
be made to give a continuous yield of sugar- producing plants. 
Crushed cane wUli its poor return iu sugar, molasses and treacblo 
will become things of the past. The Ameiican Department of 
Agriculture, ablv supported by chemists of known experience 
have superintended for the last four years the new method of 
extracting sugar by a simple chomical operation, and at a cost 
which, including the cultivation of the plants, at first sight 
may seem siinnTy’^ incredible, until the tables of expenditure and 
profit are consulted, wiieu all doubts are dispidled by the evidence 
they contribute. It appears by the published report of the 
United States Department of Agriculture at AVaahingtoii that — 
“ Eighty batches of syrup taken by the manager from the 
finishor in the consecutive order of production made from cane 
and stems of all conditions, good, had, and iudiffereiit, show an 
average of (50 per cent of crystallized sugar. Several of the best 
show us high as 80 per cent. All would have shown this high 
average if all the cans had been good.” In Englaiul like results 
have boeu arrived at, os we have already shown in the pages 
of this journal, and it is possible when the researches now under 
observation and exhaustive trial havti been perfected, as they 
assuredly will bo before long, that a perfect revolution in sugar 
production will be effected. Nor has the iu\ estigalioa of methods 
for extracting these products by chomical means limited the 
field of operation ; these ^mo chemical studies have led to 
others of equally high commercial importance. The same or 
equally simple methods will be applied to the extraction of dye 
stufl's and other alkaloids with apparatus, whicli, we gather, is of 
the simplest and most inexpensive oharacter. 

It is not possible to oatimate the enormous value of those 
discoveries. Their future effects upon plautera’ prospects is 
evident. A now impetus wilt bo given to tropical and oven 
European agriculture. 'The cultivafcioa on a large scale of libio 
and sugar-bearing plauta, which languished of lute for want of 
some ready maaus for their ultimate utilization, is obvious. 
Capital which hitherto has beeu only too grudgingly inve.sted 
in such enterprises will flow into channels which undoubtedly 
will yield largo rotarus. Lauds which have proved capable 


of producing such forms of vegetation without stint, and have 
relapsed into tlmir former state of sterility, will again be taken 
up, and employment will be . found for many who aro at 
present eagerly looking forward to participate lu the fruition 
of such reiminerativo enterprises os these, both at home and 
abroad . — PI an tern' Ouzrttet Sop ember 16. 


CINCHONA. 


THE GOVERNMENT CINCHONA PLANTATION IN 
BENGAL. 

rpHE following is the Resolution of the Government of India, on 
^ the Annual Report of the Government CinoUoua Plautatio u 
in Bengal for the year 1882-83, and the Annual Report of the 
Quiiiologist for the same years. The result of the plautlug operations 
of the year shows a decrease of about .'50,000 oiuchona trees on the 
returns of 1881-82. This is due to the uprooting of a large 
number of the Calisttyti and hybrid varieties which were found 
to posaoBS bark of poor quality. Some 100,000 red-bark trees 
were also uprooted in tho ordinary rotation, and were replaced 
by the yellow bark and hybrid varieties. Nearly all the laud 
wdthin tho existing cinchona reserve [suitable for cultivation 
has now been planted out, and the Buperiutendent accordingly 
appbod, ill October last, for permission to plant out witli 
Ledyerianu and the hybrid variety a tract of land m 
tho tran-s-Teosta portion of Darjeeling which had been re- 
served for Government cluchona cultivation. Both these specie 
have been proved by repeated analyses to be very rich iu quinine, 
while moat of the yellow bark or quinine-yielding trees on the 
existing plantations at Mungpoo arc quite young, and the whol (3 
stock is not sufiioiont to furnish, even when mature, enough bark to 
employ the factory profitably for more than a few weeks in the 
year. There is, in fact, no plantation*' of these trees actually in 
existence, while the nur.sorios have a magnificent stock of nearly 
half-a-niillion plants of the bjst sorts of yellow-bark trees wliii'h 
would bo lost unhiSB the seeiUiugs were speotlily plauteil out. Tlrj 
proposal for forming the new plantation was ro.adily approval by 
Governmciil, and measures have since been taken for plautin out 
the reserve with a nuinbor of the b.^t kinds ot Lcdjt'ricinn' ix\id 
hybrid cin •bonus. 

Ill the Kesolution recorded upon the proceedings of lait year, it 
was remarked that there. were several distinet forms of the liybrid 
variety, and analyses were given of tlio samples of bark of four ol 
these forms. During the year under review the Superintomlent 
had analyses mailc of four more of these form?, and the results 
obtained Irom all the eight hybrids are compared in the following 
table 

No. 1. No. 2. No. 3. I No. 4. 

Crystallised sulphate of qui- 

1 2'S7 1-48 1*88 1 0*97 

Crystallised sulphate of cin- ' 

chonidine 2*94 2‘85 2'93 1^4 

Crystallised sulphate of qui- 

uidine ' Traces. Traces. Tiaces. Traoca. 

Cinchonine (alkaloid) ... | 0*72 0*67 0‘62 0*80 

No. 6. No. 6. No. 7. No. 8. 

Crystallbed sulphate of qui- | ^ 

^ nine i 2 12 j 2*04 6*12 3*99 

CryatalUsed sulphate of cin- 

chonidinu j 2*84 2*26 j 2’4(3 3*33 

Crystallised sulphate of quin- ! j 

idiuo I Traces. Traces. Traces. Traces, 

Ciiichoniae (alkaloid) 0’33 1 U*fi8 j 0’65 0‘67 

Dr. King points out that hybrid No, 4 is very poor quiuino, and 
it was the trees oi this sort that were uprooted during the year. 
No. 7 appears to be exceptionally rich inquiulue, and the planta- 
tions of this variety might with advantage be extended. 

Tho total number of cinchona trees of all sorts at the close of 
the yeai* was 4,711,168, namely, rod {Cinchona, Sncc^rahra) 
3,713,200, yellow (Ga/isayn iywf//(?r/aaa) 682,9 J8, hybrid unnamed 
variety 304,378, and other kinds 30,592. 

It is satisfactory to observe that the crop of tho year U the 
largest that has yot boon hai'vested on the plantations. It 
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amounted to 396,980 pounds of dry bark, of which 372,610 pounds 
yrtre ot Succirubra, 22,120 pounds of Calimya and Ledyertaim, 
and 2,250 pounds of hybrid bark. By far the largest portion of 
the produce was made over to the fwjtory for oouvorsion into 
cinchona febrifuge, while about 41,8000 pounds of yellow and 
red barks were sent, at the request of the Secretary of State, to 
London to bo there converted into various forms of febdfuge, and 
rptumed to this country for trial by the Medical Department. 

^ The expenditure ou the plantations amounted to Ks. 80,739 6*2, 
against the budget allotment of Rs. 82,225. Of this expenditure 
Rs, 17,548-3'9 was incurred ou the ncwly-openod traus-Toosta 
plantation, and on the young plantation at Sittoiig. This sum 
is chargeable to capital account. The balance, amounting to 
Re. 63,191*2*5, which was spent ou the old plantation, and includes 
charges on account of packing and carriage of bark scut to 
England, is chargeable as working expenses. 

It is disappointing to notice the continued failure of CartkagpHa 
bark, notwithstanding that the utmost care has boon taken of the 
plants and every endeavour made to grow thorn at various 
elevations aud with various exposures. Only three plants were 
alive at the close of the year. An attempt has boon made by the 
Superintendent to introduce the licnilja plant, which is a genus 
botanioally allied to cinchona. It is said to bo less particular tlian 
cinchona os to soil aud climate, aud produces a quiuiue-yiolding 
bark under the name of Guprra. This bark forms a very large 
proportion of the quantity of quiuino bark imported into Europe. 
Although the first attempt to grow the plant in the Mungpoo 
plantations has not been rpiite snccessful, Dr. King entertains 
hopes of succoRsfiilly acclimatizing it, when ho is al>le to procure 
a more adequate supply of seed. The Lituitonaut Governor will 
await the result of the experiment with much interest. The 
surplus seed of the CalUaija Lnli/crlana wtis, as usual, distributed 
during the year gratuitously amongst applicants. 

Dr. King lias eventually Huocoeu. > in obtaining an analysib of 
the bark renewed on S uodrnbrit trees that had their ori gitial )>irk 
removed by the shaving procosf inU’oduued by Mr. Moeiis, the dis- 
tinguished Director of Cintshona Cultivation to the Dutch 
Government. It appears that this process consists in shaving otl 
the greater part of the bark of a living tree to the height of from 
8 to 10 foot from the ground, care being tal^ou to leave everywhere 
a suthciently thick layer of bark to cover the wood, 'riiie method 
Inva had a fair trial ou the Sikkim plantations, and the roault hvs, 
Ixjyond doubt, boon favorable as the bark renews perfectly. Wli it, 
however, remained to be aoeii, was whoblior the rone wed bark wn 
aa rich in medicinal alkaloids as the original. It was wdth tli * 
object of determining this question that the analyds al>ove referroil 
to was undertaken during the year. The results are thus describ- 
ed by Dr. King : “ The bark renewed rather slowly, but the 

analysis shows that it is very rich both in quinine aud ciuchoni- 
tUnc ; and there can be no doubt that in countries wdiuiv red-bai k 
trees are perfectly at home, an<l wliMv tli-u'r coiitimi iuce in good 
health aud vigour fora long bori(;dol ycai.s ciu b i al)solat<dy count 
cd on, this shaving process must bo a very Uc it o 1 1 ” 

An interesting feature in the opmati iin of tb e year is th low 
cost at which the fclirifuge was turjicd oit. i’fi • pric • of t.b 
fclirifuge necessarily fluctuates tro n year ti yc ir, b it m no 1- 
year has it been so low a« Rs, S-S 0 a [>oimd. Inis Haci.slaoLo* y 
result is attributed chiotly to tlic larger p Mocufag • ol th • alk iloid.s 
(2*73) extracted from the bark used in m iiiiiia tu. c The sues, 


however, foil below those of JSSl SJ, 

th-nigh 

til 

t<'y wci-f 1 

little in advance of tliosc for 1880 81. 
compares tho distribution in the past three 

TIu* 
years : 

following t;ibh 

1880-81. 

1881-8: 

> 

1882 S3. 

l/j, nz. 

11k t> 


10. oz. 

To Medical Depot, Calcutta 3,000 0 

3,386 

0 

2,030 0 

Do. do. Bombay 2,000 0 

1,0(K) 

0 

1,0IK) 0 

Do. do, Madras 500 0 

800 

0 

350 0 

To Colonial Governmont, 

Mauritius ... 



150 0 

To Surgeon < icneral for Dis- 
trict Medical Omccr.s of 

Bengal ... 

9!).j 

4 

803 12 

'I’o Inapoctor-Oencral of Jails 
for Jails and Lock-ups> 

B^ligal ... 

14 

12 

26 12 

.Sobl to tlie public ... 3,150 11 

4,680 

0 

4,560 12 

Given as samples ... 3 - 

o 

9 

10 0 

Total ... 8,653 13 

10,878 

9 

8,901 4 


The iMUCB to tSxe public wore 120 pounds below thoso of 1881 82, 

S<»pwiuteua«at’« 


report. The stock of febrifuge in hand on 31st March 1883 
amountcil to 2,962^ pounds, which, though greater than that wi^h 
which the year opened, is by no means too large a reserve to meet 
emergencies. 

The revonur derived from the sale of tho febrifuge, seed, 
plants, and liark amounted to Ra, 1,52,807 1-0 - 

Re. A. P. 


By sale of febrifuge, seed, plants, and bark to 


tho public ,, ... 

80;577 

9 

0 

By credits from the Mcdic.al Depdt of Calcutta... 

33,766 

0 

0 

Ro. do. do, of Bombay... 

16,500 

0 

0 

Do. do. do. of Madras... 

5,775 

0 

0 

Do. from Colonial Government of Mauritius 

2,475 

0 

0 

Do. from the -Surgeon-General Bengal 

13,271 

8 

0 

Do, from the Inspcctor-Oeueral, Jails 

442 

0 

0 

Total 

1,52,807 

I 

0 


The operations of the year resulted in a profit of Rs. 66,284-9-5, 
which is equal to a divideml of 6^ per cent on tho capital 
outlay. Tills is exclusive of the cost of a considerable <(uantity 
of the balk scut to tho Secretary of State which has not been 
taken into account. It must, moreover, be borne in mind that 
these profits do not represent the whole of tho gain of the year. 
'Idle cost of an ef|ual quantity of ijuiiiiue at Rs. 96 per pound would 
have been Rs. 4,01,328. The cost of the febrifuge used wai 
Us. 68,988-8-0. There was tims a saving of Rs. 3,32,340. Tho 
total saving effected sine© the op iiiiig of the factory by the substi' 
tution of tlic fcbrifugi' for sulplmtr ot qmnino amount to Rs. 23^ 
lakhs, which is more than twice the amount of tlie cost of tho 
plantations 

f 'onsiderablo attention was given during the year to tho im- 
provement of the proci'.ss of mamilacbure. 'I'hc present system is 
admittedly WHstrtul, in tliat it fails to convert into febrifuge 
the whole of the alkaloids^ wlii'di tlie bark conUiins, while there is 
no doubt that by tin* ad(»j)f»oo uf a dilKueiit and mme costly process 
of manufacture a still largi^r percentage of tlie medicinal alkaloids 
coubl lie extracted. It iy not, howevei, equally certain whether 
llm febtifuge so obtained could be turned out at a less coat per 
pounil. The whole subject of tin' coiir.se to be adopted in the dis- 
{losal of the lavv produce of the plantations is still under the consi- 
deiation of Govcininent, 

TfJESIKIilM CfWGONA PLiNrATIOXS. 

rnO any one \i^.illng the harjeeliug district, an expedition to tho 
JL (oiveriimenb (uncliOMi l‘limtitJon8 is moat intorcsiiug. 
Mungpoo, wlu'ie Mr, Gaiiimn-* lives, is about 17 miles from Kursoong. 
'I’he lo.id ruiH a long tlu> top of a ri Igc of the mountains for a conai- 
tleiable dislum r ami is a beautitiil ride. It is mostly thi’OUgh 
loie f , abounding in feriH and oicbidsof infinite varietj’, and of 
dilloi V nt foims to those coninionly found ill Ceylon. Tho Oovoril- 
mvnt cinchona ]ilantations occupy a vast strctclv of country, aud are 
inolor the cli.trg^t <d' Rcvtjral Katopeaiis. The noil is in most 
pl.ie<*.s vi-ry rich and rom-irkable free and porous, whilst the general 
j fcatiin- ! of the country are stcej) and bold to a degree. Tho most 
j noLiee.iblc plantation is one of hylirids near the superintendent's 
^ bungalow, 'riie.se tie -'s arc about f tur years old, and arc raised 
from seed ol the original h^'brid or “ agnota" trees which appeared 
111 the pa'Cel of .s^'i-d f'Wnierly sent from Hakgal a to Darjeeling, 
hdght loinis a»c recognized amongst those trees as being distinct 
aud charaetoristie, and ropresentations of each liave been analyzed 
wdtli the re.suU ot figures ranging from *97 to 6*12 orystallised qui- 
nine Bulpliatc. Tho worst ol tlieao forms, known as No. 4, Jms 
been cntiri ly eliminated from tlie plantation, so that its flowers 
shall not con U),inina^ e those of the more valuable kinds. It is 
chill U' terizud by largo light green loaves, and is the form wdiich 
most nearly reacuibles aiiecirubra in appearance. 'J’lio richest for. 
No, 7, giving 0*12 crystallised quinine sulplvaUq is a small broad- 
I leaved five-growing tree, with woine ollicinalis characteristics. At 
j a considerably lower elevation thin this is situated the famous 
I licdgcriana plantation, d’licsc trees arc not as large as one would 
I "xpecl from their age, they having boon raised from cuttings of 
I the original trees from Ledger’s seed. Their most remarkable 
I cliaracteristic is tho great giith of tho stoni and the extreme tliick- 
I ness and weight uf the ba»k, which can V>c taken olT literally in 
j filalis. Tiiese tveofl w ere all covered witli blosaom when I saw 
' them, and promise a very ubumUnt crop of .see 1 sliortly. 

I In anolhei jxntiou of the plant itioii ii a L • Igeriana clearing, tho 
I plants in which wore raised fiom seed. A strange feature iu this 
' plaaUug U the large number of Calisaya Javaoicae amongit tb# 
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ruo Ledi;eriana«j They arc, aithou^li only about throe yearn oM, is iu oonbinuity with tlu^ policy which has been followed for eouio 

l)loft8oming profusely, and arc canily recopjuizablo by their l.-irge years <*f raiHing the standard of tUo produce of these estates by 

flo\vers and flower branches. The general appearance of the cin- cultivating only the finost kinds of quiume-yieldors. In oouformity 

chouas is rather disappointing, the growth not being oqiial to what with the same policy, one hundred and aucty thousand and eight* 

we arc accustomed to in Ceylon, Imt the wholesale dying out to five red bark trees, wlilch had to be uprooted in the execution of 

which we arc solialdo appears to be little known. I ho.ar canker ig the above system, were replaced, not by rod barks, but by yellow 

\"ery common, hnt it is purely local iu its effect and doos not ueces- barks and hybrids. 

sarily kill the tro»', oi nnitcrialiy affect its growth. Mr. Gaminie The crop for tlio year is the largest that has yet been 
has found a njarkod falling-olf in the growth and general hoalfcli of harvested on plantations in question. It amounts to three^ 

the cinchonas, the original trees being superior iu every way to hundred and ninety-six thousand nine hundred and eighty 

those rais6<l from them, and the successive planting being each pounds of dry bark, of which thirty-eight thousand eight 

inferior to its predecessor. This appears to be a very geueral im- hundred and eighty pounds wore from comparatively young 

prossiou in Ceylon, and it is interesting to note that, in spite of tlie plants, and tho rest from matured trees. Of the total crop, 

extreme care and liberal expenditure bestowed iu the Government three hundred and seventy-two thousand six hundred and ten 
cinchona gardens, this experience in regard to them has boon tho poands were Sur^nrubra^ twenty two-thousand^ one hundred 


same as in our case. As with us too, the hybrid olnchouua arc 
markedly superior in growth and geueral health to the suocirubras 
alongside them, audio consequence, their more valuiblo fornu uro 
alone being propagated in addition to tho Ledgoriaua^ wliicii occupy 
tho first place. The system of cultivation p irauc I is what lui-i 
been described before except that hoeing is dUpeused with. The 
jungle is allowed to grow freely under the trees and is kept within 
bounds by periodical “ cuttings.” Terraoiug has been trio I, hut 
^^as not found a success, and the terraces are now being lovolled iu 
consequenoo. All the plantations hitherto are on what we aliotiM 
call “ chena” land, but tho soil is so rich that the trees do not 
appear to suffer in any way from exhaustion of soil. The cold 
tweather of last winter, which damaged the branches of the forest 
rees near the Darjeeling station to such a great extent by the weight 
of snow ou them, appears to have killed baok many of the aucoiru- 
bra primal ies, which have a strange appoarauoo in cousequouce. It 
is striking that in spite of the wonderful tiuaucial success of tli is 
undertaking, and of the Darjeeling Ciiiohomi Company, wliioh ex 
actly faces Rungbee and Mungpoo across a wide and deep valley » 
none of the Darjeeling Companies have embarked in cinchona oulti 
vation to any grsat extent. A few young trees are to bis scon along 
road sides in some places, but anything resembliug m hat wo should 
call a clearing is unseen. It Is no doubt fortunate for us iu Coy Ion 
that this cultivation has not boon largely extoudod by private indi- 
viduals in the Darjeeling district, foi* with tho large amount of suit 
able laud which could no doubt bo fouu*!, and with tlic comparative 
immunity they enjoy from prcmatuie dying out, w.i nh mid bo 
laced with a lonuidable rival to what ih now a struggliii ; enterpri^o 
owing to low prices. Auothor point in which IMi jcoiiog os'-pori- 
ence coincides with ours is regarding tlic utilisation of land for a 
soooud crop of cinohoua. 'Ihis appears to have boon a failure whoa 
tried, and, in cousequeuce, all such laud is, in th" Government 
territory, planted up with tinibjr trees, and, when private land, 
with tea. I was told that tea planted in old ciu dion v land did not 
flush as freely as that in tho original clic.ia, but probably a more 
extended experience will sliovv that wlicii the tc.i roit-i penetrate 
deep into the subsoil this inferiority will diiuppcar. 

Tliorc arc Pome very fine Ljdgcriana plant-i in the varioin 
mirsoricfe, said to Im nearly half-a-milUon iu umnln r, .ami in order 
to dispose of those, a now plantation, at a iliHiau of 4) or 50 
miles across the I'oesta river, has licmi formed for their reception. 

1 was shown some plants raised from so-called “ ealisaya ’ seevl 
scut from Jamaica by Mr. Morris, and which it now appeai ct are 
ordinary oflicinalis. It seenw strangis that such a niL^bake should 
have occurred, but, apparently, the Jamaica “edisaya ’ troe.s 
which we have heard about must be what we know a* otflcinali.s.” 

Carthageua bark plants have been tricil at v^arious elevations and 
in various localities, but without success. Tlierc w-non- specimen 
left near the bungalow which did not look healtliy, and which it is 
to be feared will soon succumb. — Oei/lou O^sirtvy. 

THE CINCHONA INDUSTRY IN BICNUAL. 

have before ns the Annual Report on tlic (iovoinnrn 

▼ V Cinchona rioutations in Bengal fur the >car J8S2 83 
Ti om this we gather that the Goveriimcut possess tour millioiw, 
yeven hundte<l and eleven thousand one liuiidred uml sixLy-cight 
ehichonu trees of sorts in tlic sister pre9id-on<iy, and lh.it these are 
doing as well as can he expected, considering the eooiparalively 
embyro stage in which the cultivation of the quinine hirk tvrc -it 
)>rcscnt in this country. Tin* rdwvo total is txclir-ivi* of sixty - 
three thousand six hundred and ninety sev. n In e.s u liicli wcrcup- 
lootcd during the year aiidcv tc\ ie\v, .v> tlu^ showed that 

the bark was of poor quality, Ot the-o di<e.irdcd Ircei twenty 
thousand wero hybruU and forty three tlu)u.«iand six hundred 
Att4 niooty*favea cMiiayMi The removal of these inferior treoat 


ami tuenty pounds wero Calimya and LtUgcriaud, and two 
thousand two hundred and fifty pounds wero hybrid bark. The 
crop WHS harvested by two methods, one hundred and eighty*two 
thousand se\en hundred and twenty pounds having been procured 
hy uprooting trees lliat had begun to mature, whilo tho remaining 
two hundred and fourteen thousand two hundred and sixty 
pounds w ere got hy thinning the plantations at spots where the 
trecH had begun to crowd each other. The bulk of tho crop was 
inatle o\ er to the fuctory for conversion into cinchoca febrifuge, 
but tuenfy-seven tliousaiid eight hundred pounds of yellow bark 
and fourteen thousand pounds of red bark wero sent home to the 
.Secretary of State, by whom tho consignment has not yet been 
accounted for. It is, we believe, Intended that these forty-one 
thousand eight hundred pounds of bark should be converted in 
London into various forms of cinchona febrifuge, and that these 
aliall be sent to this country for trial by tho Medical Department. 
The resultK of this experiment should prove a great saccesa both 
financially and otherwise. Including the crop of last year, tho 
total outturn from these i^lantatious since their formation, are, we 
are intoruied, considombly over two aud-a-half millions of pounds 
t)f dry bark, 'riie Government may therefore he congratulated on 
poflrtesaiiig a very valuable property indeed in the Cmcbona Planta- 
tions of Bengal. Tlio budget allotment for the year was oighty- 
two tboiiHuud two hundred and twenty-five rupees, of which only 
eiglity thousond stneii luindied and tliiity-nino rupees were spout, 
tlnih leaving a bal.'^inec o* one thousand four Jiiuidrcil and eighty- 
five rupcoH on hand of the allotment, lu return for this outlay, 
throe liniKlred and uinety-Hix thousand, nine liuinlrcd and eighty 
pouiids of bulk weio harvested, and doli\ercd over to tJio factory 
at cost price. The cost price is calculated at two annas and nine 
pies per pound of bark. The cultivation of the (Jurtkagrnu bark 
appears to have been a decided failure, as only three plants 
remained alive out of a largo nninlHU’ at the end of the ye.'ir. 
Nothiug could well have, boon more disappointing than has been 
the attempt to introduce tliis bark. Tho plants wliou received 
from Kew appeared to be in fine condition, and grew at first vigorous- 
ly, so much so as to load to th(5 belief that tho species would be 
I easy of cultivation, gradually, Iron ev cr, all the plants, with the 
exception oi tlirec, sickened and doMl. Every c.irc was taken of 
tln^in. Individual plants were trietl at viirioiis elev.Ltioii.s and with 
various exposures, but tho re:.ulU Inive boon mdforiuly disappoint* 

I ing. Cnptua, a quiiiine-yicMing hark, importod into tlio Loudon 
I maiket from South America ilid not give more encouraging results 
to the efibrt to domesticate it ni Bengal. Out of a single packet 
of seeds which was all tln‘ Suporintciidcnt owuld obtain, only one 
solitary seodl I ng raised. Wo are assured, however, that this 
cultivation will he persisted in until the plant is acclimatised. 
Tlie .snpplie.s of Cn)nr(t biuk to the homo markst have so steadily 
iiK-rcused, that nuw' this description of hark coustitutos by far the 
pKipot lion of the total quantity of quinine bark imported 
into Kuiopu. Foi- a long time the botanical origin of ('uprta was 
uuknowii, but it is now aseertainod to bo the produce of a species 
of /•erntj^fj a gimiiH bot.inieally allied to Cinchona Remija is said 
<o l»r Rms piirtieulai tliau cinchona os to soil and climate, tliough 
Lhe iiiiruiecessful uttempt to intioduce it into Bciig.il do 's nut bear 
out ihi^ infvveuoc. The Government very wisely and liboially 
dLhibati'd the whole crop of seed of (Jiuckout /■>nbjc ri anti gViUili- 
loiKsly to applicants. Wu know that tlie boon of this free distribu- 
tion has boon much appreciated by planters all over India as well us 
ill Ceylon, I’lie perceiitago of febrifuge extracted from tho baik 
l rented in tlic factoi y was l!73. d'hi.x is Hbalcd to ho a b dtor <'e.<?ult 
Ihin lh.it t/dahied li.t ye. >r, and R atwiibiited to the superior 
quality of the l>ark u.^ud in the m.auufactnre. I’hc net remit 
of the nianufcud.itro for tho year was an outturn of ten thousand 
three bnmlred and hixf.y'throe pounds of ordl.iJiry, and tlirco 
hundred pounds of eryatalline febrifuge. The cost price of febri- 
I fugo, vviliuh uveemrily Sacta»tc» Tioui ycai' toycar, has in no ioniWK 

I 
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years been so low as Rs. 8*8 a pound, and this is attributable to the 
larger poroeutage of the alkaloids extracted from the ba.k used iu 
niftiiufacturo. Wo note that th« year’s working rcsuUod ia a 
profit ofsUty-sii thousand, two hundred and eighty dour rupees, 
which U equal to a dividend of six aud-adiiilf pov cent on the 
capital, a result which is very satisfactory and doinoustratca the 
luorativeness of Cinchona planting. Quinine ruled throughout the 
year at an average of ton shillings au ounce iu London, which, 
q^^ulating exchange at one shilling, eight penoc per rupoo is equal 
to rupees ninety-six per pound in India. The quantity of febrifuge 
supplied to Govornmont Deportments, during the year was four 
thousand, one hundred and eighty and-a-half pounds, and the cost 
was sixty eight thousand nine hundred and eighty-eight rupees. 
An equal quantity of Quinine at rupees uinety-aix por pound would 
have cost four lacs, one thousand, throe hundred and twenty -eight 
rupees. The saving to the State effected by substitutiug febrifugo 
of Government manufaotiire for English-made (»>iiiuiuo was there- 
fore three lacs, thirty-two thousand, throe hundred and forty 
lupees. If this be added to similar savings effected by the sub.sti- 
tntiou of the febrifuge for Quinine iu former years, the total saving 
to the State in the matter of Quinine amounts to above twenty- 
three lacs and twenty-five thousand rupees, and aa the total cost of 
the plantations has only been ten lacs, the Govormnent havtjgood 
reason to be satisfii'd with the success of its Cinchona operations. 
Great attention had been given during the year to the improvement 
of the process of inanufacturo, and a bettor result was obtained than 
from any previous year. There is no doubt that by the adoption of 
a clifforont and more costly procos.<3 of maimfaoturo, a atili larger 
peroontage of febrifuge might be obtained, but that the febrifuge 
so obtained would cost loss per pound is, wo arc informed, <loubtful. 
With a raw material which is cheap, bulky, and practically iinli^ 
inited iu supply, processes of manufacture which involve expeirsivo 
carriage and apparatus are of douljtfnl advantage. 'I'lic vexed 
question regarding the stripping rsun the shaving py steins is 
given by Dr. King in favour of the latter, iluwover, we dc not 
think that xm'rtial cxpcriinoi^ta like those inaugurafcod by Dr. 
King will carry much weight. Dr. King based Ills dictum on 
tlie first shaving of the trees, wdiich yielded a very favourable 
result, but the opponents of the system dt'clarc that the bark 
deteriorates in an alai’ining manner after each hurvosting of crop, 
whore shaving has been adopted, lie this as it may, the Direct 
speaks in unqualified praise of the Dutch pi ocoss of harvesting 
•the bark. This was introduced Ijy Dr. Moens, the Dht'ctoi of 
Cinchona cultivation, to the Dutch Government, aii<1 consists iu 
slriviiig otl tlio greater part of the bark of a living tree to the 
luight of fiom eight to ten feet from the ground, cam being taken 
to leave c\ Cl) w h<>i c a suiricieutJy thick layer of bark to cox er the 
wood. Tliis mcLliod is allcgod to have iiuJ a fair trial, and the 
result has, it is stated, been highly favourable, an tin* baik remuvs 
perfectly. What, however, remained to )jc seen was wIu'Mior the 
renewed Lark was as rich in rncdicinaj alkaloids as the original. Jt 
was with the object of detcnniniip^ this (jUi^Aiou that an aualy,sis 
was undertaken during the year. * This rcsiilt.s aio tlms dcsoribnl 
by Doctor King : “ Tlic bark renewed ratlier slowly, but the 
analysis shows that it in very rich both in Quinine and Cinchoui- 
dino, and thers can be no doubt that in countries where red bark 
trues are perfectly at homo, ami where their continuance in good 
health and vigor fora long series of ycuis can bu absolutely counted 
on, this shaving process is a x ory excellent one.” In conclusion, 
wo must remark on the cxcollent care and maiiaguniont bc.stowcd 
on the plantations by Dr, King. They could not bo in inoro perfect 
order, and the Doctor well merits the commendations and thanks 
uttered by the Lieutenant-Governor. 


the cry was beard thac Coara Itubbcr lines wore no good, and 
could not be made to pay, whatever might bo the ea^e with the 
other variclie . The Oara trees tr» which tlie follow i.ig oxpo^^ 

mouts refer are growing on Perudeniya Estate from to 1 years 

old, 28 to 3S foot in height, planted 12 feet by 12, and alr.^ady with 
their branebes so iuUrlocked Unit there is dsusc shade boueatli, 
Mr. GiUiat, tho manager, has a strong opinion from tlie rusulL of 
liii observations and experiments that shade is inimical to tins 
quality of the rubber got from th« stem, and he would ,recOfiiineiid 
planting 15 by 15 feet or nvon20 by 20 as au experiment. Again, ho 
has found that tho host time to cut or tap h immediately after 
rain, and Dr. Trimon fully agrooa that the flow of sap ivill bo 

greatest just before the flowcjfug season. 

The great (.UsuUruid hitherto with all wlio have experimented with 
rubber trees in Ceylon have bgoii a satiaiactory, economical mode ol 
tapping the tree without injuring it, of collocting the milk, and of 
securing iL in a markofcablo form witiioiit tlie admi.xture of foreign 
substanco.s or impurities of any kmd. Mr. Dobroo’s fciiif^ was 

intended to bo usftd fertile rcmoxml (an.I replacement) of a portion 
of the bark --an operation which could scarcely Im done without 
lujuring tho cambumi. Mr. Wuli tried Hkiunnig the tree, and then 
pricking It to induce the flow of Llio milk— a tedious and exponsivo 
process xvo should suppose. Certainly vve haxe seen no instru 
incut and heard of no moans of tajiping cipial to that which Mr. 
(iilhat (the inventor) broiiglit under our notic e to day. By his 
httlo instrument, with tho accompanying tins and tlm process for 
theoliimiiationof impuLitic.s. wc arc very hopeful Gcara Rubber 
cultix^ation may be made a vm-y profitable branch of new ino- 
ducts’ industries in Ceylon, and xvo trust AIi. <ldliat’s ingenuity 
and patient cxpciiinontalixing will moei. with tlio reward they 
dosLTVc. Sullwo It, 1,, s;iy that It ro.dy with this little knife can 
make the reiiuisito number of mti down the baik ol the rahhor 
trees with caMo and iupnlity nithmib any m iL-rial injury to 
the camlMiim. When made, the cut is ahout Jth of an inch open 
or wide by I Kith i.wli Jeo]) ; thceucH hhonld not be nearer each 
I other Uian nine inclies -that in, trees on Peradeniyti, four years 
old, .T> inches girth, (elco lour horizontal caits ; hut Air. (dilliat is 
very hopeful (and Di. 'riirncn we Indicve agrj. that after a 
months interval, four more cuts in the intervals may he made 
wiUiontinjiuiiigthr* tree, so giving a second harvcHt of rubber. 
Au ordinary oooly can go over 200 trcis a ilay witli4 eiits in i-ach, 
and a liUb* podian can follow witli tho tiny tins (specially m.idc by 
Air. Gilbat vmt of empty kcioHim* tins) wliieh avo sLm k into t)m 
tree to catcli fclm exuding rubber. T/iom tins can be m,-id-> at 5 
cents a piece. 7’in- most inqiortant part U Jjovxmvxu* tin' cliemical 
process by which all imjniriti . h aie precipitated and lumps of pure 
wliiU rubber, gradually asuuming tin* pink colour on the edges so 
prized at Innno, are scciirod. Mr. Gdliat, being mero or lom of a 
chemist, had expmriiLMited tor inoiithsoxmr this, until In* fomid the? 
spiril, a very littloof whieii dropj)*d into Mie day’s gathering of 
inblxn, MceureH tiie above r.-huU. d'he elimination is Scoured rveu 
if 2-1 Jnuiid clap, se between tlie tapping and the application of tl 
spirit. Dr. Trimen is highly a.itisfcied with the result ; and we 
cannot Jiolptliinking that the lieauLif Lilly white clean samples of 
rubher.slmwji to us to-day will be priced as higdi as any in tin 
home nvirket. Air. Gilbat Is to lay them before the rUntera 
Association. fSo far as his experiments have gone, from gtli.s to 4 
ounce of rnhber per true i,s about the gathoring or say dUh ounce 
from the two cuttings with a month’s interval. No one can yet 
say how soon the tree will bear aiiotlmr mr vesting. The cxpcrimoat 
has to be made ; hut there is no reason to doubt a satisfactory 
profit fiom ruhlior cultivation, wlnju harvesting and preparation 
arc done with the instramoiita and according to the plan inveutod 
by Mr. GiUiat of Peradeuiya citatc. to wliom all rubber plautcr.s 
owe, at luast, their best thanks.— Observer, 


FORESTRY. 


EUBBER CULTIVATION IN CEYLON. 

A nother clever contrivance has to be added to the long list 
of inventions by Ceylon planters for tlie more rapid, ocono- 
micAl%id succcsaful performance of the work comioctod with the 
cultivation and preparation of now products xxhich, of recent 
years, have oxoitud ho much attention. Ihit first of all, it is satis- 
factory and re-aasuring to find Ccara Rubber trees brought for- 
ward again as objects promising financial success for the cultivator. 
So muoh was said lately of tho difliculty of collecting tho milk — 
or rAtUer wfttory »ab»taiico--to make it pay, that on many 


FOREST POLICY IN CEYLON 

■jl/TRi VINCENT in his report on Forest protection in Ct?ylou 
ItX says In the various report i regarding Ceylon forests, and 
iu consulting Government otficials and others, thuro arc two oppo- 
site opinions as to the future treatment of tho forest question. One 
puny thinks that forest devastation has already gone so far that 
no remedial measures can be id much iiso iu saving the remaining 
foiMsts ; that so called civili,' itioa having swallowed up all tin* 

forests in tho vicinity of towiH, and tliat as timlur ii so dilh^mlt 
and oxponsivo to got from tins remote forests siill romaiuiug, the 
latter should bo loft to tlie present management, and that for our 
future timber supply we should plant up with teak largo areas con- 
tiguous tg gur t»wae, The opposite party would have the whole 
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of the foreat area dcclarcJ a rosorvt*, all worka of iniprovomcjut— 
8uch as plaiitin^^ and tliin;img— nbaadoued, and all cir^orta concen- 
trated on atriot conacrvancy, whirh would bo enforced by a atriu- 
gout law protecting all Crown foi'est lauds, not only from the ohona 
cultivator, but exoluJiug oven village commmiitiea from the right 
of use in the adjacent juugles. Noithor of those proposals appears 
to appreciate the true state of tho case. To confine our attention 
entirely to planting would moan that tho forests now left must 
gradually be absorbed by chona cultivation. We. might then find 
out tliat tealv would not grow, and certainly that its artificial 
growth would be moat costly. On tho other hand, to nogloot all 
wovk.a of improvemont, planting, thinning, &c,, as at proaout, would 
mean that the forests must gradually doteriorato, and the supply of 
tlmlier decrease. Past attempts at strict conservancy over the 
wdiole area have not been reassuring, and to bo offoctivo they would 
mean an enormous proteotive staff, costing more than the forests 
under tho most favourable circumstances, could ever return. The 
true solution of the forest question is only to be found ]>y oombiii* 
iiig strict conservancy over a limited area — assisted by worky of 
improvement, planting, &c. — ^with general conservancy over the 
remainder of tho Crown lands. Instead of attempting couaorvancy 
over the whole area, it is proposed to limit the sphere of our pHn* 
cipal operations to tho areas best suited for forming iuto reserved 
forests. With regard to tho rest of tho area, we shall ouly main- 
tain n general conservancy, preventing tho catting of four or five 
of tho most valuable trees ; stopping also the clearing of forest and 
tho unauthorized sale of forest produce, but, boyond this, giving 
villagers and other local rosideuta as many privileges as they now 
enjoy. For their bettor protection it is also proposed, if neceaaarj”, 
to form certain areas into village foro.sts for tho benefit of village 
communities only, 


MINERALOGY. 


COAL AND IRON INDUSTRIES OP RUSSIA. 

H M. secretary of Legation at St, Petersburg says tha^ 
• until the year 1850 tlio working of coal was almost 
entirely confined to tiic baHin of tho Don, and tho out- put 
was only about 3,000,000 pood.s— the pood being equivalo.it 
to thirty-sLv English pounds— of anthracite yearly, tho result 
of private entorprise. Tho coal-fields iu the Ural, tho 
Caucasus, and in tlio Island of Saghaliou produced at the same 
time but 5,000,000 poods aiimmlly. As regards tlio situation of 
tho various coal deposits, that in tho Govorumoiit of Moscow is 
considered tho moat uaoful taking into oonsidoratloa the gradual 
destruction of the forests in Central Russia : that of the Don b.aalii, 
by tlio case with whioli it can be brought into oounoction, by 
mcauH of railways, with the North of Russia, aud c.spccially witli 
the Volga and Blaek Sea, funiishoa tho railw'ays and stoamcn-M 
plying on the abo\e mentioned river with a cousidorable supply of 
fuel. Tlic coal deposits in the Ural Moiuitaius arc situated iu the 
centre of a country ricii iu minerals of every sort, aud their 
clo.^Jo proximity to tho River Kama will admit of their boing 
tho source from which fuel will be drawn for the uhc* of 
steamers on that river and on tho Volga, In tho centre of the beet- 
root sugar producing country about Kioff and Elizabethgrad, is 
another vein of coal ; and there is also one iu the centre of tho 
great mineral dopoaita of those moimtaiua. With tlio iuevoaso and 
improvemont in railway communication, the output of coal has 
shown a marked increase. For IHOS, tiio output of Russia— -Poland 
excepted — was 12,000,000 poods ; iu 1870, 22,000,000 poods ; in 
1872,48,000,000 pood.s ; iu 1874, 54,000,000 poods; iu 1870, 
83,000,000 poods, iu 1870, 1 12,000,000 poods, and 1880, 122.000,000 
poods. The cliief obstacle to tho more general use of coal through- 
out tho empire is the excessive doaruoss of transport by rail, whi«h 
frequently even surpasses tiic actual price of tho ooal. Of 2,700,000 
poods of coal worked in tho soiitheru portion of the liudu of the 
Don, tho production suddenly ran up to 0,503,000 poodi in 1872 ; 
but in 1874 it was reduced to 3,000,003 poods a year. Since tho 
couatruotiou of tlu! Rour.sk-KhaikofT Azof Railway it hai iucriused 
to such n degree that iu 1S70 it roaohod 47,000,000 poods. As 
regards anthracite on the eastern part of the basin, from 4,500,000 
poods iul803, it has increased to 10,500,000 poods in 1877, and in 
1879 tho total production ot tUis basin was 78,500,000 poods, of 
which 29,500,000 was authracito, lii the Ural basin, tho output 
of coal was from 1,500,000 poods in 1878 to 4,000,000 poods in 
1S170, Iho priuoifal pUoes weiked at preswt Mu LottoieU and 


Korcliouu-Lazaretr. There aro also in Asia vast deposits of coal, 
at Kouznotsk, ia tho Troviuco of Tomsk. On tho Kirgiz Steppo, 
in tho provinces of Semlplatlusk aud Akinoliusk, about 1,000,000 
poods are annually worked, chieffy at Karagaudinsk. In 

Turkestan, coal ia worked in tho Kara-Tau mountains. In the 
province of Kuldja thero are coal-mmes worked by tho Chinese 
with on output of .500,000 poods yearly. In Eastorn Siberia, 
in tho Island of Saghaliou, a little coal is worked for the use of 
the fleet. In the province of Primorskaia, on tho Oulf of Poss 
and on the Amoor, near the mouth of tho Souyfouu, thesmUl 
amount of coal worked is for tho uao of tho Siboriau fleet. Cj il 

was imported in 1880 to the extent of 83,503,033 pr>od.s from 

Great Britain, 21,500,000 poods from Germany, an I 8.003,0 ){) 
poods from Austria, besides smaller quantities from oM» r 

countries, The iron industry ia especially developed iu tlio 
Ural mountains, chiefly in tho Province'^ of Penn, Orenburg, Oufa, 
Viatka, aud Kweia. In the Ural, the principal miuo=i aro those 
of Bligo'lat, W^ssuk.'iia, and Magiiituaia. The mlnoi of lilagodat 
eontiin ti 'll pjr cent of iron, and about 57 per cent of 

cast iron is olitaiued that of Wyssok ala from 03 to (13 per oent 
of iron, and about til to Go par oont of cast Iron. The miuea of 
Magiiituaia aro the richest, contalniug 00 por cent, and above, 
of pure iron ; but tlioy aro situated in a coimtry devoid of fuel. 
According to oflioial rcturn^i, in 1879, it was ostimited that there 
wore 1.926 beds of iron ore, 772 of wliioh wore worked, and pro- 
duced 37,000,000 poods of mtn'‘r.al. Wyssokaia-Gora had the 
greatest output, namely, 5,000,000 poods ; and then Gora Blagodat 
with about 2,500,000 ; then follow tho works of Kyshtyin, AlapaielT, 
Kolouuitsk, Slatavust, and Sytorsk, which furnish about 2,000,000 
poods each. Throughout the whole of Russia, in 1830, 27,000,000 
poods of cast iron were manufactured, of which 16,000,000 poods 
were made iu the Ural. Of tho total (iiiautity of east Iron made in 
Russia, in 1830, 25,500,000 poods wore made by using wood as 
^uol, and 1,500,000 poods with ooal. Tho province of Perm heads 
tho list as to the quantity of cast iron made, with 1,400,000 pomls. 
then oomo.s tho province of Oufa with 2,000,001) poods, then 
Radoum In Poland with 1,500,000 \)ooda. In 18S0, 19,000,000 
poods of stool wore made, of wliioh 2,000,000 in tho Ural. It is a 
fact that tho places where most stool is made are not those which 
produco tho most iron. Thus the St. Petersburg (Tovornmont in 
1879 produced 7,000,000»poods of stool, and that of Orel in Central 
Russia 3,500,000 poods, thou follow tho two Polisli Provincoa of 
Warsaw and Piotrkolf, where 4,500,000 poods wor-j miij. The 
Province of Perm coinos iu as fifth, with hardly 1,500,030 poo l.s. - 
Jour mil oj' the Soclvly of Art^f, 


SERICULTURE. 


TURKISH SUK FARMING. 

A LATE number of tho British Trade. Jonrnn't contains an article 
cntitlod, A rflancc at a Turkish Industry,” from wliioh 
the following particulars aro extracted Mr. Gritlitt has for 
many years boon more or loss ongagod in tlio doublo task of com- 
bating tho various dDeasos to which tho silkworm is liablo, and ia 
trying to toacli tho poosautry how to regain something of the romii- 
ncrativo silk harvests which procodod the uiiforbanabe year 1357. 
The loss sulTorod by Turkey when the various silkworm maladios 
first spread ao violently is, he says, iucaloulablo. Ho romombors 
tho time when tho wife of every gardenar in the vicinity of Smyrna 
obtained from her crop of cocoons a flafiijiont return to oiiablo her 
to pay for the clothing of lier family for the whole year. Iu those 
days there were iu tho neighbourhood of Smyrna three largo stoam 
silk-reeling factories, where hundreds of women were employed, 
but when disease bocaniA gon.nMl this industry had to bo 
abandoned from lack of co.*.) lui. Fl-i '/hjri > aud Pohrltia swept away 
tho valuable indigenous r.ieoi ; laig i are.u of mulberry trees wore 
uprooted as being no longer required, aud silk-farming oame to be 
almost entirely roUnquisbed. It is true that attempts wore 
made to stem tho tide of misfortune by tho introduction of 
foreign eggs, but tho peasantry, aceustomod to handle their /^*\vu 
large and beautiful cocooua, numbering 250 to tho pound weight, 
became disheartened when they liad to deal with tho far inferior 
Japaucse product of only half the size aud weiglit. About 
this juncture Mr, Grilfitb obtained posaossiou of a quantity 
of native grain, representing a peculiarly line me? of silkworms, 
hut which wero very much diaousod. Being awme, from expori- 
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once, that no batch of eggs is ever entirely couUinhiatcil by disease, 
ami being a firm believer iu the eystcui of rogenoratvoii )>y isolation 
introduced some time before hy the bheacli phydeUl, M. 
Pasteur, Air. Grifiitt carried it into practice, hatching his worms in 
separate cells, and jealously following with the microscope every 
subsequent stage of their development. With an expenditure of 
infinite patience and trouble, he at length sucoeodo<l iu rearing his 
|t^escnt entirely healthy and vigorous brood, the eggs from which 
yield about 150 lbs, of cocoons for every ouuoo hatched ; 12lbs. of 
the cocoons, as taken fresh from tho bushes, yielvliiig 1 lb. of silk 
of tho finest quality. Having thus accoiuplished lus first and 
principal self-imposed task, Mr. Grifiitt sot liiimalf with eqn;il 
ardour and determination to grapple with tho second. It was 
not enough to bo able to show the peasantry of Bournabat, near 
Smyrma, where liia chief magnauerioa are situated, of Nymphio, and 
of the island of Mitylene that ho had mastered tlio dreaded 
Pehrine and Flacherie ; but detorminod to leave no opoiiiug for 
misunderstanding or carelessness, he went among the people 
personally, with supplies of healthy eggs. In this maimer 
ho taught the farmers and peasantry the precautions they 
sliould observe, and secured their soU-inlcrcsted co operation 
by making them partners in the season’s venture. Even then ho 
was occasionally Iwifilcd to somo extent by tho appearance of dis^ 
eased moths bred from absolutely healthy grainr, tho result of 
infection caught from diseased worms still in tho neighbourhood. | 
Frustrated for the moment only, lio still poraovered, and now, after 
years of unremitting stnigglos with tho enemy, ho has restored 
to that district of Turkey some of tho prosperity in sUk-raisiug 
which it enjoyed thirty years ago. During tho past season Mr. 
Grifiitt has scarcely lost a single worm through disease, and his 
peasant friomla have l)eou almost equally fortunate, although, 
others iu the same localities, using Ureucli eggs, but without the 
advantage of a paternal director., ha^o again lost heavily through 
the ravages of Pehrine, Accordingly, the moat oouvinclug proof 
that could bo ofTered of tfte happy clToot of Mr. Griffitt’s 
labours among tho Turkish peasantry iu tho places alliulotl 
to appears in the following specimen cases of this year — a few in- 
stances out of many where educations of silkworms on tlio Pasteur 
ccllulnv system Imvo boon attained without* loss from eggs pre- 
viously parsed uii'l T tho microscope : — EUoui raised 2174 
, cocoons, which sold for is, 2 1 per lb., £14 Ss. 9d. ; she expended 
iurunilbuny leaves and a girl’s help, £2 7s. ; leaving a net profit 
ot £12 Is. 9<1. This peasant w'oman attended to tlic worms without 
aid dining tlio first three ages, and was assisted l)y a girl through* 
out tiio last two. Adriana’s crop comsisLed of 151 } lbs. of cocoons, 
Iroui which slio rncled 15 of raw .silk, selling tlie same at 15i. 
per 11)., £U-5s, * the co.st of vocling, &c., was £1 2-i., leaving a net 
profit of £10-3 b. Possessing her own mulberry busbe.s, and liaving 
two yoiiftg daughters, who assistoil b r during the lust age, licr 
outlay w'as small. Dhepiuou aud Co.stoiil.i had u crop of 416 lbs. 
of cocoons, which produced 14 11)*.'* of raw silk, and sold at 15s. 
per lb., £33 ; the coat of reding, &;c., w'ua £3-53. ; leaving 
a net profit ot £29- 15-?. These two sisters were also thoowncr.s of 
a small mulberry garden, and w'erc assisted during tlio last ago by 
two daughters aud a sou. “Here," a.s Mr. CUilEtt points out, 

“ arc poor Turkish poabunt women who have acquired, by a few 
days’ labour, what would have taken their husband.-! throe mouths 
to earn.” 


TEA. 


THllOUail THE TEA DISTRICTS OF NORTH INDIA. 

I. 

DAIUEKLlNa. 

T he lay of land in the Darjeeling liill-diHlrict, and tho stylo oi 
plant and of cultivation, ia utterly different to tliat of Assam, 
'umLafforda a more valuable basis for comparison witli the Coy Ion 
lullcbuutry. Tho soil at tho top of the hills is mostly a very etill 
clay, Bimilar in appearance to much that wo iiuv* in some parts of 

Ceylon, and cxceediugly rich and fertile. Lower down, towards 

tho valleys, the soil becomes quite ditlerent and consist-! gcnevally 
of aricli black micaceous loam wiiidi is very free and poromi. So 
•tifi‘ is tho Boil iu parts near tlio ridges that it is ulmoat impossible 
to walk along the roads without frciiuout fall.s, aud pouios travel 
beat if rough-shod. 


Gonorally spoakiug, tho estates arc ae afcorp as any plantCfl land 
we have in Ceylon, but the style of cultivation is ditlei eut to ours, 
la most eases, tho liilbside nt the eominoneemcnt is formed into 
small level terraces, aud a row of iiliiuta put along each ; 
frequently, however, the land is lined in the usual way, up aud 
down hill, is not liraincd, aud yet tho wasli is trilling in tho most 
heavy showers. The secret in this case is the tenacity of Hie 
soil, and the fact that hoeing i.s only dene once or twice early in tim 
Borifion, to open it up, and that, utter that, the woods are OuD kept 
down by being cut with siekl'*i<. 

On torracod land, hoeing can be done more frooly, but oven hero 
the woods are generally cut and not dug over tho faces of tho 
terraces being carofully treated. Our system of draining does not 
appear to have been tried. It would, 1 tliiuk, bo a suoi‘?s« in stiff 
laud, but in many place, s tlio.re ly no tenacious .snb^oil to cut down 
iito, and 8Up.9 would bo the only result of any attempt at draining. 
Tea is, howevt-r, generally opem-d on land wliicli ha.-^ been pievbm.s- 
ly cultivated and abandouod by natives, and is conscKpiently full 
of weed seed. To attempt to eradicate tlie weeds during their rapid 
growth iu tho rains would be most expensive, if not impraotlcabJe, 
aud hence Wixsli is to a groat extent prevanted by tho thick matting 
of weeds which cover tho ground aud hold the soil together. In couse- 
rpience of this system ot cultivation, tho appearanen of tlie estates 
■H not pleasing to the oyo, tlio bu«hes being in many o nes ahiioat 
uddeu by the growth of jungle. Strange to say, ' in spite of tho 
numerous zigmg roads that liave to bo cut to open up the gardens, 
a road tracer is unknown iu the district, and conscqULMitly. tho 
gradients are very uiievon .and tho roads generally stoop and bad. 

Tho buildings hero are of a very diff-'rent cliaractcr t-o those in 
Assam, being inLckao,^ a rulo, aud more like what we are accustom- 
ed to iu Ceylon. 'J’horc is a great deai lU of nuichinory iu the 
liatrict, many large gardeu.s having rolling maehim»a only, and ar 
still firing over stovoa. Labour is very cheap, ami whore a manager 
is popular with his coolies, very ploutiful. The labourers are. all 
hiliinou, Ncpaiiloac, Lqichas (tlio inhaliitaiit-! of Britiali Sikkim), 
aud Bbooteas. They are 'all under sirdars who receive their pay 
for them, aud aro recruited without any expomo to the gaKleii, 
iiuall advances recoverable from tlie c-iolics’ priy being alou'- given. 
Tlie rate of pay varif'S from I.U. 3 to its, 5 a month, and licuec 
Darjiling ha.s the great advantage of plentiful and clm.vp lal'our. 

There is one drawback, howovi-V. It is the ciistojn in in.any Im’a- 
lities to give up a large portion of the wa.sfce laud belonging to the 
estate to the coolies for tlu- cuUiv.rtiou of Imliiin corn. In 
some valley.s hundreds of acres of fine Unq m-j cul- 

tivated ill tlii-i way, and tlic loss to the gardoiis is not apparent in 
any system of accourit-!, but none the less veal ami s-’i lou.s, must 
be very great. At th« prcoout time land fit for te.'i cannot be ob 
taiued in the ncigidiourhood ol Daijoeling by any nmamq and bonce 
tlo' wa^to of good soil in the vvuy jii.^t mentioned tlio morn 
dejibinible. 

Continiums ciopH <d native produce arc taken oil tUe same soil 
by the coolies in huiidriuls of a-crcs of laml without the payment 
of any rent or the application of any m.xnui’c ; an<l the los.s by 
exhau-'fion, wa-sli, and introduction of weeds must be enorm ou.*i. 
Not only tin's, butiu a gootl (grain) j^ear, tho manager ha.s Ircqueiit. 
ly great dilUi’iili,^ in inducing hie well-fed coolies to w-irk at all, 
for they have no indneoment to. A-s legards transport, the dis 
trict is Well served by tlic r.illway to iVa centre, tliougii thorn aro 
gf*u<*ial complaints of delay in the transport ol g-)ods, wiiich is e,\ 
cusalde lu view of Urn liilficultios under which the Imo lias bvu 
worked of late, 

'I'lio hill labourers arc very well accuslonod to carry very bcav'y 
loatls uphill, aud it is woiiduvful t-i sao tiio weight they can lake up 
to the station. A mauiid-c)u‘.st, weigliing porliap.s 130 lb». gross, is 
nothing to them, and I .saw one iji.an carrving a clioat aud-a half, 
wliieh cannot have been less than 170 or 180 lb 

Thv method of carrying i.s tlmt wind) is, 1 believe, common to all 
billinen— a drap is p.asscd round the l)otlom of the load and over 
the foivhcad, whicli, with the back, supports tlu-- entire, weight. 
The W'cight is thus distributed over tin* wiiob-of tho upper part of 
the body in a way which enables emirnvmH leal? to hi carrie-l up 
Mtoep lulls, which could not he taken foi’ any diatance on tho flat 
by tlie method in vogue amongst 'rain its. In appearance, m in 
character, the L--‘pcha.s, Nepaide&e .aid BUootua« are very different 
to the Bengalis. When well Iroatod, they are a most cheerful, 
willing race, aud make caiiital garden coolies. TUeru U uo labour 
law affecting tliem in Darjeeling, and the voxattoua retnrua and es- 
pionage which prevail in Assam are hero unknown. With no 
agreement, the cooliea, if mismanaged, are given to leaving 
in a body, without any notice j but this j.s a very rai 
occurron.je, tUoir extensive plaiitatious of Indian corn and 
other grain acting as a powerful iuducement to them to sottlo 
in one spot. Tlio British frontier being «o vei-y cleye, it says 
much for tlicir hOQc.'jty that cftHoa of robbeiq ami bolting arc laro 
in the extreme, although it is tho usual thing to send a few 
000 U 0 .S and a sirvUir alone to tlie Btation fur cash, which they 
might easily make off with, if so inclined, with very small risk to 
themselves. The type of countcuauce of the Lopchas aud Bliootoas 
L decidedly Mongoluu. Th-c men are very ugly, though mvny of 
I them have pleasing faces ; a few of tho women arc nice-looking, 
but they aro the cxeepliou. The latter ha/e a custom <U vvoarinn 
thoir savings iu iMpee.s strung togother and fastened ronml tiic neck 
which would appear to offer opportunities for robbt-xy, though auch 
rarely if everoccure. Tlie Nopaulese are by l.u tiio li.Auds>mie it 
race of the three. Tlicy come from iiid*q).-i»(lent teriit<ny to the 
gardens, and take full advanlag-i of tlie eme’CRsion.. which 
Goverumeut make to uativo sottler.s liep* an el I'^vlieie. 

Both in A-saain ami in Dai jeeling tlic use of “ cooty sacks for 
plucking loaf ia unknown, in Um former di.'.trie.t, the loaf ih eol- 
ioctod in baskota slung to the warst, and is weigiied in twice a day 
iu tho latter : tlie baskets xnv siipportcfl on the back by fo^eh^•aa 
Btrapa, and thi^ilcaf thrown into them o\or tho aiiouldor, weigliiug- 
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ir» LcMug gohcrally done onco a only. Baskets ar e» undoubted- 
ly, very awkward llungh* t<» carry, especially among closely planted 
tea, anti, when, due care is ex-^rcisod, that the leai is not pressed 
down and allowed to heat in any way, the omployinent of bags is, I 
think, herst, especially with coolies who are acustomed to pick cotfeo 
“ cliorry” in tlii* way As we all knuw% sour tea is the result 
when leaf is allowed to h^nt in the liold, and, in using bags for its 
eoUcction, the groatcdt care laust Im exercised that this does not 
occur and the duirn of loaf be prevented. 

There is omt^soiali matter in w'luch BarjeoUug is ahead of us and 
of Assam, andlnim W'liich wc might well take a lesson. Tho road to 
every garden is indicated whore it loaves tho maiu road by a sign- 
post giving the name of the estate.^ Tho great convonionce of 
tld.s system and tho saving of tho vexatious lo^s of timo which some- 
times O'icurs through losing one’s way should bo tried to b' 
be appreciated. A stranger travolliug from the station 
has only to be put on the right road to start with, and he can 
Hoarocly fail to tind his way with ease and without the loss of tiiiio, 
wiilch “ a cooly to show the road ” nieana. 

The coolies' lines are invariably situated high up in tlie lull-side, 
and never by any chance near tho bottom of ravines. Jn 
s[nte of the elevation, it appears tliat fever hangs about persist- 
ently w'henover there is tho bed of a stream, and stagnant air. 
TJ»e same cause makes It desirable to havo the factory in tho 
hill -side, otherwise tho distance between it and the bungalow 
and linos would be a groat drawback. The ditliculty and expense of 
choosing and clearing sites for buildings, with which wo are familiar 
in some parts of Ceylon, ia thoreforo reproduced in Darjeeling ; 
l)nt the most serious diliiculty ia that the supply of water-power 
can Boldom be taken advantage of from the distance at which 
It is situated. Tho streams here have very little water in them 
during tho dry season, at which timo they arc not required ; 
our chief difficulty in Ceylon is that the tfry season is tho time 
when w^ater-powor is most iieceasaiy, and the niinimnm amount 
available during the diy months has to form the basis of our 
calculation in orooting tea machinery, 'J’hc small extent to wliioh 
water is used ns a motive power in a hilly district like Dai jvcl- 
ing is indeed striking. In some cases, turbines arc living used 
successfully, and thoro arc a tew water- wheels, bub steam engines 
alone arc employed in tho largo majority of factories. At one 
garden, 1 saw the most perfect piece of motive machinery 1 have 
soon in India ; a very fine 30-foet water- wheel, perfectly erected, 
wdth no very large head of water, "was employed driving 
the sovoial rolling, sifting, and liriug machines of a large 
factory, and it did so with perfect ease at a trilliu" cost 
compared with that of working the oiigino previously used. In 
another garden whore a turbine w'us einfiloycd great diliiculty 
was caused iu the entrance into the machine during rainy weather 
of sand und grit, too small to be collectod in the boxes. Tlie 
most ingenious trauaniissioii of power is at a garden iu tho neigh- 
bourhood where a turbine at tho river drivc.s machinciy iu a 
factory some distance up the hill by a succesaiou of driving bolts 
and pulleys, Thoro must be grtiat hiss of power by tliia H 3 »^fltoin, 
and tile wear and tear of bolting would ho considerable. As 1 
have niontionod above, tho factories arc all permanent solid 
structures, and tho limited area of the situs necessitates the 
utilization of all space inside tlioni. Withering space is generally 
provided in an upper 11 jor, and liastcned by the heat from the 
Bbovos au<l liriug machines below, where all machinery, &c., aie 
situated. The remark about unlidinesH and want of cleanliiiesB 
wliicli, applied to Assam factories, would bo out of place hero, the 
Darjeeling buildings being, as a rule, kojit clean and tidy, though 
not, J think, to the satne exteu as is frcrpieutly seen iu Cdylon, 

11 . 

Kurseono. 

T he tea gardens iu the Darjeeling Torai, havo not fulfilled tho 
high expectations which were formed of them at their outset, 
^Vlth perfect lay of laud, flat as in Assam, and possessing all the 
advantages of unexhausted soil and a very forcing climate, they 
arc disappointing in appearance and iu result. 1'ho reason of this 
is vciy apparent. Tlie land consists mostly of a rich surface soil, 
varying greatly in depth, but seldom approaching that of Assam, 
and below it lies a sub-soil of barren gravel and sand, excellent for 
draiu,*rge purposes, but ill-adaptod for the sufiport of a vigorous 
deep- feeding plant like tea. 

During tlie early years of growth, the Tcrai gardens gave raost 
satisfactory results, but when tlio plant is in full bearing, tho 
yield in many oases falls off greatly, and the vigour of the bushes 
decreases. 

The Dooars, a young and rising district to the cast of tho ^ 
DarjoeVmg Tcrai, but similarly situated at tho foot of the hills has a 
bettor sod and gives greater promise of success. Tho uuhealtliinoss 1 
of those dUtriots is proverbial, and has boon against them from tho 
first. On one garden 1 was at, 100 coolies had died quite recently 
from cholera and ‘iOO had bolted in conscquoncc, leaving an avail- 
able force of 400 out of an original total ol 70<). Several instances 
havo occurred quite rec«;utly of every hoiiI leaving the gardens for 
a time, Including managois ami assistants -—for their presence with- 
out coolies wata of little use — in consequence of the numerous 
deaths from cholera. Fever is too common a complaint thoro to 
call fur remark, and new-comers inevitably suffer from it in a 
greater or degree for some time. Eai*opoans after a time 
appear to become hardened and accuntonied to it, and throw off 
attacks after but a temporary period of suffering ; but the constitu- 
tion must bocome undermined m time by tlieso attacks, and it is a 
»iguifieant foot that in tho Terai, in jiarts of Caoliar too, I believe, 
in many other looalitios, managers above 30 or 35 years of ago 1 


( a ro a small minority. It is needless to point out the many ways 
) in whiidi this state of affairs affects the cost of production of tea. 
j Apart from tho risk of loss of labour during crop time— for the un- 
I healthiest mouths coincide with the busiest crop season — the 
' inducements to manager and assistants have to bo made commeusu- 

which 1 canio across by cliauce up here, mention was made of tho 
fact that three planters had boon engaged by a Calcutta firm for a 
term of years to work in tea gardens, the salaries wore stated, and I 
think ft remark was made that they appeared liberal, and that tl o 
gentlemen in question were fortunate in beinjf offered them, 14- 
cauuot but think that this remark was mado without due wei^dit 
being given to the conclitioDB of life in an Indian up-country district. 
It must bo rciiiembcrod, first, that in tho plains water is, as a rule, 

‘ undrinkable even after tho most careful filtering, whilst tho cost of 
aerated waters — an absolute necessity — ia very great when they have 
to be transported from Calcutta, as is usually the case. Servants, too, 
arc a great tax on an assistant’s income ; ** boys’ to do tho cooking 
and all tho other work ol a small bungalow are unknown and 
sevorftl servants must be kept, whoso salaries, though individuAHy 
not higher than what is generally paid iu Ceylon, amount in tlio 
aggregate to a large sum. Fairly generous living and good cooking 
aiv essential to tho preservation of hoaltli in a trying climate, and 
how impossible it is for these conditions to be fulfillod on tho 
salaries mentioned I now know well. European managers and 
assistants are very highly paid on Indian tea gardens, and lliey 
thoroughly deserve the remuneration they receive, A young man 
from home on first joining gets, of course, a small salary of Hs. 160 a 
month and several allowances generally, and has to manage as he 
can on it ; but good experienced men in charge of good gardens 
got from Rs, 500 to Ra, 700 a month and a commission on the profits, 
which sometimes ranges as high as 10 per cout in addition ; in the 
smaller gardens Hs.^oO and Rs,400 and commiesiou are very generally 
given oil the plains. The reason of this is that in order to live in 
such a way as to have a fair prospect of prosorviug his health u man 
must have an income of this kind, and must spend a cousiderahlo 
proportion of it. 1 cannot tlicrefore agree that tho Bums offered 
tho gentlemen in question, conaidcring that they had experience of 
estate mauagemoiit and were accustomed to cooly labour, wore 
specially liberal, and this opinion was endorsed by several Imlian 
planters who had lieard of the ongagomeuts, 'J’hcrc are, of course, 
some parts of the plains more hoallliy than others, and it ia to be 
hoped that they have boon fortunate in the locality to which they 
were sunt. 

As is veiy generally known, most of die Darjeeling hill gardens, 
and some portion of those in tlio Terai, iivo plaiitod with China 
tea. In Assam, on the other baud, a lew ganloiis havo China on 
thorn, but they arc tho exception. Tim opinion moutioued in a 
previous letter as having been given by a leading Calcutta tea-taster 
that a malty ffavouroJ te.a \vas ouly to ho made from high-class 
indigenous plant, iliave found to be ((iiite (U'l oncous. There is no 
question tliat at high clevatioiitt very clioico tlavonry teas are made 
Irom China loaf, many of tlKsn fclohiiig tho highest prices in the 
iiiaikut ;an(l in aoino situations, where the cold is great, hybrid 
plants do not yield in tlio samt! way as tho hardy China husb. 
Extreme altitude apart, hybrid bushes are found to yield nnicli 
more heavily in the hills than China, and tho fact that the latter 
was Ho very extcn.sivoly plantoil in the old days of tea-planting is 
very genoraliy regarded as a misfortune. In appeal auce tho tea 
from a China Imsli is, of course, far superior to any other, 'J’he 
proportion of pekoe is very largo, and ihcie ia not much coarse 
uneven leaf. 'J’lie /igaor has a very fine flavour, but not much 
strength. In aoinc eases 1 was able to sample teas from China and 
liylnid hushes, grown on the Hamu estate, and tho latter wai iU' 
variably the liuttcr tea of tho two. • The very high and cold por- 
tiuiiH ot gardens apait, all new clearings are being planted with a 
good hardy hybrid. 

The opinions expressed by planters as to the cause of the peculiar 
malty flavour, so iiiucli valued by brokera, poasoBsed by Bomc teas 
arc varied and contradiotOLV. In Calcutta, high-olasB plant and lino 
HoU w'ore given ilh the conditions, but many uuch leas have not got 
it, whilst in one case a tea from tho rankest China had it iu a 
marked degree. Another cauac asaiguocl was high -firing, but teas 
dried in a Uibbs and Barry’s drier at a temperature of 700 had not 
got it. Blighted leaf, tho stunted slioots from buahes suffering 
n’om “ green fly” especially, was said to give a malty liquor by 
another, but I think this is questionable. A fourth planter of 
experience stated that l>y inaiiipulation he could always produce 
teas of thi.s character ; a reference to the public sales of tea from 
his garden was coiiclu.sive proof against this statement. An in- 
stance was given me of a garden In the Teiai, which for a fow years, 
when young, produced fine malty teas fotehing a high price, but 
afterwards they entirely lost thU characteristic, and it Bccmsmost 
lirobahle that some quality in tlie soil is tho chief cause, Thoro 
H an iniinoiise amount to be learned yet about tea manufacture, 
and this point is one wliieii is not as yet understood. 

In Assam and tlic Terai, in all low-lying districts in fact, tho 
uccess of gardens is known to depend entirely on the claea of plant 
put out. in tho early days of planting anything was considered 
,{ood enough, hut now the very greatest care is taken in uelocting 
sued, and the highest prices are paid for it. In the low country, 
seed from cultivated iudigenouR Assam treos is the best kind to 
daut. Seed from tho original jungle tioos is V017 dolioftto, and not 
10 suitable for eultivatiou as the second generation. The loi^est 
jjirice at which such seed can be obtained is iis. IdJ (one hundred and 
fifty rupees) per mauud, ami much has boeii said at R$. V^OO. It is all 
bought locally, and ia opoiiing gardens in Assam and Caohar the 
list eoufideration is “ how much seed can be afforded ?” T/tca 
he acreage to bo cleared is decided on. 

There arc two principal sources from which seed is obtained, tho 
Towkok and Singloo indigenous gardens, hut all is booked for a 
long time to come at such prices as I have quoted, From 
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gardeua which have not made a reputation as seod^producera, the 
very lowest fiflure at which high-class indigenous seed cun be ob- 
tained is R«. I20, and when a man shows you a nursery in which , 
such seed is shown he does so apologetically, seed worth Ks. 150 per 
inaiind locally being the recognized kind suitable for the pkins. 

In soinpling teas from the ordinary hybrid and indigenous plant, 
the ditferenoo was as marked as that between China and hybrid in 
the hilk, the indigenous giving a much stronger and more rasping 
lifjuor than the other. In yield, tlio advantage is even greater (in 
one garden the China gave two nmuiuls, tlie hybrid 8 inaunds per 
a(|i!y, and one of the finest sights I saw was a live-ycar old garden 
from Biugloo seed with a heavy flush on it. AVlicn talking about 
seed to men in Assam, remarks were often made regarding the 
planting of cheap inferior seed sent to Ceylon, and eases were men- 
tioned of seed picked anyhow from low class bushes to supply 
orders for seed at absurdly low rates. Plenty of good seed has 
gone to Ceylon of course, where fair prices have been paid, but, 
with the largo extensions in tea now going on in India itself, 
Ceylon men cannot expect to get good seed for an inadequate 
price. Noacacherry, the place from which Kookwood, New Forest, 
and some other places in Ceylon got their seed, is known aa one of 
the best sources for hybrid seed of a high-class in Assam. 

Indigenous Assam seed, tliough undoubtedly the right plant for 
the Ceylon low-coimtry, is by no means suited for planting on tlie 
hills ; a vigorous dark-lcaveil hybrid is much biitlcr, and such seed 
Is more easily procurable, and at much lower rates. Almost all 
gardens in As.sam arc more or loss mixed, a cerluiu proportion of 
^o^w class plants being found everywhere, and in order to euauro 
that the manager or assistant shall personally oveilook the seed- 
pickers and make them take it only from the good trees (a course 
followed in all gardens which go in for selling seed), a fair priee 
must be paid. It is very evident, in fact, that good seed grown 
locally has in many cases been sold below its tuio market value as 
ruled by what such seed would fetch in India iteclt.— 
Observer^ 

MR AllMSTRONfl ON TEA. 

A t a meeting of the Bkoya Plantoi's Association, Mr. Armstrong 
read the following paper : — 1 have to thank you for inviting 
me to attend tO‘day, and am glad to iveyou my cxpeiieucc of tho 
cultivation of tea in Ceylon, nml I trust that the facts and figures, 

I bliall have the pleasure to before you, will imbue not only 
yourselves in this district, but all of us, who have hitherto doubted 
— and we are now very few— with courage, to turn any unremunera 
tive coftce fields wo may posse.ss into ]»ayiiig liehb’ of tea, and in 
thus doing, I would still advise good bearing patehcB, which an* i«j 
be found in every estate, to bo kept a>> cohoS, oven if only aggieg.it 
ing 50 acres. 200 acres of tea will allow of this being kept in a bigb , 
state of cultivation, without any incroase in tlio labor fore<‘, ns tln'ie I 
aie oftentimes when one is glad to ha\e some otlier product that 
vould employ one’s labour, or a portion of it, for a tew da>B, to tJio 
advantage of the tea. And the rctnui from small patclies of collee 
vorked in this Avay, are almost nett profit ; or on the other hand, ,5 
ai;i tJB even of tea may be worked to advantage w ith eofh e. 1 )o not 
let ns, therefore, run into the other evti eme, but let ns keep all tlio 
coffee we can, where elc\ation and soil arc ?<uitable, and cultivate 
it highly with the aid tea will give as. Let mir endca\our be to 

have as many products as onr Ri^tuuliou 01 <h \atiou u ill allow ns 

to grow. Pad fields of coffee we may Inue, but bad coffee e.states, 
as n whole, I deny. As, at a meeting like this, time n ill not peimit ' 
me to enter thoioughly into every detail noimtH ted uilh lea, 1 have 
endeavoured to curlail my reinarUs as much aa possible. The more 
BO, OS your knowledge of colhe-plunting vill fill up any gaps. 1 
consider our knowledge of coficc culti\ atiou got s ^ cry far to aid us 
in that of tea, and, with our liained ]al>or, most apt at picking up 
anything new, to aid us, avo can place our tea in tlie market cln-.aper 
than any other tea-producing eouutry in the uorld. 

My remarks to-day have more especial referem‘e to the rultiva- 1 
lion of tea in u hat may bo termed our colFce .one, in fact, to the 
practicability of tea taking lh« place, iu .some mstancoH, of coffee, 
orof its being planted ill fore.st laud adioiniiig our < ofi’co estates, 
and which we have thought too high for euffec. 

Throughout this paper 1 refer to Asaam-lJyhi id tea only. 

At what elevations will tea grow at iu Ceylon to p.iy ^ From 

nhnoHt sea lc\ el to over 0,000 feet, piuvided soil and a-pect arc 
fcUitahlc. 

{fOil.-Slioulil be fail ly good— tlie viidiev tlie tH tter-<b-ei> and ^ 

friftble loain well mixed with »aud ; a sluillnw finarlxy sml is not j 
rood Tea will not flush readily in Uiie, altlioiigli it iii£i.\ grow to a , 

fftK-sized bush. A eu) soil, well inix-d with snua, or grit without ' 
shying a very good surface soil, will, although giving a slower 
growth at first, turn out a better p-vying soil, thau oua with a rich 
■arfaoe and clearly defined clayey subsoil without an admixture of 

.and • the more we pluck, the deeper the roots must go, and we 

roust have room for them. The higher out elovatiou, the richer 

tUottld OUi BvU be. muko ttp £w 


CuMATK.— That that is best for coflee, will, I believe, /(/r u j:fermu- 
wcuty, be bound to be the best for tea. The beau ideal of a tea 
cUomte is Avieawclla, Yatlyantota, and tho lower portions of 
Morawakoralc, alao portions of Ambogamuwa ; but they have not 
onr cofibe rone subsoil, as a whole ; and our zone will, 1 think, moko 
up, in its deeper soil, fur tho want of extreme heat, with moisture, 
uhicb prevails in tlicse distriothi, Adhere, hoAvever, tea Aviil rapidly 
make a foilunc for its lucky proprietors. 

The higher the elevation, the less raiufall is requlrod, and vice 
versa ; light showers altornat Lug wilh sun, if wc oould ,ordcr them 
so, Avould give us 1,000 lbs, an m re at .5,000 feet elevation. At tho 
higher elevations, conlinin d lain at the height of the uionsoon had 
the sumo effect in checking the flush, for the time being, as a long 
continuance of sun has in tiic low country. Poihapa u good thing ; 
for, with US, the bush lius no wintering, and the only rest that ot a 
10 Ih packing, instead of a 24 lb. 

Site and Lay or Land.— Gently undulating land, for choice, is 
the best ; but I have lea on steep land, doing as well as tliat on 
fairly flat undulating land. In fact, any land that Is most suitable 
for cofl'ce is most suitable for tea. In oui new districts especially, 
we find our fieldK at the higher clc\ulionH makiiig wood freely; but 
e\ en at the best of times not gi\ ing much fruit, where wo have 
eofi'ce making most wood, llicre will our tea do best. In my 
experience 1 liave had poor thin coffee pointed out to mo as being 
.suitable only /or /r-n. I buy no ; if wc are to expect tea to pay, 
we must not pick out our thinnest, weakest, — because washed coffee 
as being llie most suitulde site, but our free growing leafy coffoc, 
that from either a bud aspect with good soil (and we often see this), 
or from too high an elevation, has always pcrsistcntl^’^ niu to wood 
which \\c coll leaf, in tea; with snch coffee there need be no 
hesitation in at once planting it up with tea. Again, we have coffee 
that ill the good old day.s has borne heavily, but that has now ceased 
to bear 'tempoiaiily or not, is beyond human ken) if wo except 
• ccasional patcliea, 1/ (he boil has nol from Toots/d, no 

matter what the rfdtVc may have borne in tho past, tea can take its 
place and fiouribij, w it has that in the soil to give it a start, and it 
can Heek for iiouiishment fiu deeper than the coflee hoa ever reached - 
To sum up on this mo t impoitaut point, do not let us waste time 
and monej t'i\ a coffee I'dnto trying to grow lea, whore we liave 
found evth ‘0 nill not make wood, thungh we may do ho w here onr 
coilee, although now bad, lia^ been good, in pt'int of crop, provided 
Uie soil bufi not rmlfcied from uasb llidges and washed faces will 
be more piofiUddv planted with aloes, which we may grow will 
uth< r prodnrte nith jirolit, ui niRua grass to keep out the weeds, 
tJian >\ith ti it. 'Jkefc l e marks do not apply to lower Amhogaimnva, 
YakdcHFa, A( ., nlnre tea h Jh>nnsht/ty, but where coflec could not 
fxi-it, but to uur true eufiec districts. 

J^uiid at 1,000 lei’t iu 5, .500 tot i that lias failed in cinchona, 
proMilcd toil and climate am .suitable, will grow good tea. 1 have 
now tea lU y<*urs old on land that 1 planted up four times with 
cincliona (both ufiieinali.s and Huceirnbra), — ami that failed eom- 
plctily, ultiiough no expense was spared iu the opening and plant- 
ing of it,— doing a« null as could be wi.dicd. Again, 1 have tea 
doing Au li on abamb m tl eollec land that was cleared and plantod 
7]. jeai.b ago uiLh cinchona— wlih h di»Hl out at fi to 4 years. 
IClcvatimi, in both iustauccH, 5,000 feet and ovc*r. I have tea 
alhu doing vill in land that M’as under cinchona for ten 

^eaiti 

Alllu'Ugh tea <b c.s w ell, remarkably well, up to 5,000 feet 
my own expciienee— and 1 ha.o had figures shown me— 
piovitig tliut Ua, at o\fr 0,200 feet ga\c, at 4>:4,400lbB. per 
acre, at 0 ycais old, it docs not folh'W that all and any laud, at 
these tle\ationR, will give the same rosidts. The higher we go 
the lutter oui soil must be, \Ve must bo rather diy than wet, 
not alKlultly without luin for any length of time; but this we 
need not fear near our mountain lops ; aud the more shelter from 
tJie m Misorm w iniln ilo we rerjuiro. I will treat fiuther down of 
tjji' y u Id p<'i' lu K ficun tea at iho lowest to the iiighcst elevations, 
;iik1 will mu cntci on Aced, nurseries, openhuj uwd plauliinj of 
(rti, if.s eidlivaliuii, and Tnaunfiu'tim\ 

.SeT'T».— ’ i'hc greatest care must he taken to ascertain tho seed 
you ohiain is liom the bighcHt class hybrid, as W'ith a poor 
ju ither cnie iu the manufacture nor cultivation con make a 
"i>od liquoring tea, or give a profitable yield. Making allow- 
ances for poor plants, accidents, bad x>lant8, and tlio having 
ample plants over for supplies, I calculate on one mauud of 82 lb, 
for 0 acres xdanted 4x4, a maund of locally grown gives from 
27,000 to 35,000 seed, according to tho time tliat is aliow'od to olapso 
iu weighing after husking ; tho hqouoi the feed is in the ground 
after gathering tho bettor, 
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NtmsKBlBB.— CK006O the *ite a« uear a fcfcre&m w ppwalbU, for 
thtt sake of water. Let tlie laud be as flat a« posfibU, make 
our beds 5 feet x 20 feet with 18-inoh walks (which act as dmins) 
etweeu them. It' you are going to plant out at six mouths from 
seed, 80>v your seed 2 inch apart evury way. 1 find a very 
useful Uttio tool for this ia one I made many years ago 
for prickiug out oiuchoua — a flat boai‘d^ with handle 
ou the top aud pegs— 50— uudurueath, any required distauce apart, 
press the board, the pog.-i iHUug lutderueath, ou to your prepartwi 
bed, aud you have it marked out in fifties to tlio distances a{)arfc, 
you wish to sow your seed. If you are golnc to plant thotu out at 
1 to 2 years, 4iu. by 2iu., or, if space wul admit, 4iti. by 4iu. apart 
sow li iuchoa deep, If no shade. If your plants are to bo forced 
to save a aeoaou, manure your beds, sow iu 2 by 2im apart and Jin. 
deep, shade with flat tats of jungle stuff 1 Sin. ti 2ft. abo\e tiio 
bed, and water freely twice a <Uy. Vou may begin to rcinovo the 
shade by degrees, as soon as the wood at the oollac of the plant 
hardens, Unless it is necessary for you to save the season, do not 
manure, nor pick out too good soil, aa plants grown In better soil, 
than it is intemlod to plant them out iu, suffer a clieck from tlielr 
first start In the clearing. Uive your miraedes time ; do not dig 
your bods more tliau 6in. to 9in. deep, or tlie tup root, always un* 
manageable, will run deeper tliau ever. Ev^ory tea garden must 
keep up a uursoiy fur supplies, which la a work wo have to attend 
to every year. Stumps arc beat for supplies, and should bo at the 
least two years old even up to four ; a permanent nursery can bo 
kept up iu poor soil sown 31n. by 3iu., and the atiougcat plants 
taken out for supplies. 

Lining. — Iu fklrly good soil, 4 foot by 4 foot is tho best distance, 
iu poorer soil 4 feet by 3 feet, ou weak soil or exposed faces, 3 feet 
by 3 feet. It is as well to have 4 foot between the lines, as each 
line Is almost a thoroughfare, from tiio number of times the pluckurs 
have to move along it, as well as wooding contractors, iu the course 
of the year, and the proper growth of the laterals is lu a great 
measure stopped, if the piuclcera have to /o?ro their way tlirough 
too much ; and in any ordinary fair soil, at a nearer distance than 
4 feet between the lines, no light or air c.in get at the soil or 
through the bushes themselves, and they become towards the 
middle of tho season an entangled mass of unhealthy wood. Thoic- 
fore, although 4 by 4 docs not suit the coffee lines in any way, if tlio 
tea is to be planted through it to eveutually tho extraction of the 
coflbe (when tea la one year old), it is bettor to spend a Uttio more 
money iu lining, than to try and suit your lining to your colfoc 
lined, presumably 6 feet by 0 feet. 

IIouKQ, — If for plants at 6 months or 1 year from soed lncoff‘0 or 
in new laud Oiu. by 9iu. will do well. If for stumps la coffeu or 
new laud 18in. by 18iu. If seed or germinated seed is to bo sown 
at stake, in coffee^ loosen the eoil with tho ordinary fork ; tliia is 
better than holing ; as wo arc all aware, tho coffoo routs soon tind 
their way into and fill a hole iu which tlie good surface soil has bjun 
Borapod, to in this case the detriinoul of the seed : tho same iioMs 
good with regard to manuring a young scodUng which i have hoard 
advocated lu coffee. 

Pl,ANTS AND Planting. —T he bo ^fc plants are those at 0 month i from 
seed, as they do not suffer the same chock that a 1-yoar-old plant 
does, and equal it in growth at 12 months from planting out ; have 
not such uuinuuageabTe tap roots, and stand sun bettor. Will do 
with shallower holes, cost loss to plant, and have a bettor hold of 
the ground at 12 months. Tho beat of all 2 to 4 years old stump- 
roots of which at this age arc woody j will stand being biokcn ; in 
fact cannot be raised from the nursery (which should bo in poor 
soil) without breaking them. They should be stumpod^ as with 
coffee at C Inches, and have roots that will comfortably fit into ou 
18'luob liolo, which they require. In fair soil n stump can bo 
topped at 3 foot in a year, and regularly plucked at 13 mouths 
onwards, giving a line spreading bush. 

Seed in Sitct has its advocates. Its advantages are cheapness in 
■owing out, and tho good hold it gists of the ground, an advantage 
in windy sites. Its diaadv^ntagoH are, on any hirge scale, greater, 
first outlay lu seed, ns from two to three sooda uro required at 
each stake, the liability of its being smothered (as a seed) by wash, 
lutect euemiea, wooders (luoro especially among coffee), scraping 
off, uoawai'es, tho young shoot as it comes above ground, being 
tfodden on by workers among coffee ; many failures, tiierefore an 
extra coat in supplying, showing an uneven field ; or again three 
seeds all coming up at one stake and the cost of removing two, 
but which of course come iu useful for siippliei. Also a great 
loss of growth for the first year lu coffee by being shaded by it. 
If you have no insect enemies, notably tho buick grub, which 
nips off the young shoot just above tho ground, and it desired 
to BOW In iJ/!//, germinate the boo I firifc, and tli ui one seel will 
sutfioe at ouch stake, anil altliou^ii grcit care must b-^ t.ikeu in 
■owing, I have found that even if the root germ U broksa or 
wounded, it throws out a bunch of rootlets and no liarm 
happon*. 

Staking.— T his is not generally thought necessary. However 
I QOnaiderit most mi*ort(nU ; and wfiorevcr wo have enough wlml 
to have made It necessary to stake our coffee, it is ttmre neccss iry 
to stake our tea, up to 2 years old oertamly, a 1 1 s)«n )tim n 
©von up to 3 years of ago— a stake drivon straight through th3 
middle of the bush without tying will <lo at 2 to 3 years; 
at I or li years, it must bo ti Aloe tapo is best for this. j 

Topping.— First topping should hr) done at from 15 month.s on 
aspeots affected by the S. W. wiu'U to 18 months— 3 feet is tho 
best height, or at lower elavabieii^ or on exjmnnl ridgH'i 2 foot 6 

DOFT Dia IN THE HOUSE. j 

•* Rough on Eats** clears out rats, mice, beetles, roaches, l^ed-bugs, 
fiiOSi outs, insects, moles, ohipmuuks, gophers. 
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inch to even 2 feet. In topping the ooolio hee a etlok of the 
desired height whiohhe ehoala place iu the middle of the bosh ; 
the only core neoesaary Is, to see ae does not gather up a bunch 
' of Inauohes in hU hand, to out at one operation, but outa ©aoh 
flingly as It grows ; the retalt will be a perfectly flat earfeoe aoross 
the centre of the bush, with many young laterals round the buBh 
autouohed, which will soon reach the level to which we liave 
topped ; wheu they and the topped part begin to ran up, all 
■bould be nipped back to tho second leaf below the bud to keep 

1 as flat a aurfacs as possible giving, eay, at fl monthe later, or at 

• yours of age, ajbiwh wltli a fairly flat surface which will have reach* 
nd 3 feet fi iucti to 4 foot iu height. Tills very slight plucking 
after topping must be carefully emue, ouly plucking those shoots 
that show an Inclination to olimb, so to speak ; the plucking with 
the topping, is neoessary to foroe the lower latemle up, and keep 
your bush down and so form mr/ace^ otherwise, the bush wilt 
grow up somewhat iu tho sliape of a poplar, and surface be lost for 
years. This plucking comes lu useful lu tooohlng your labour 
plucking and manufacture, and will oventually pay its cost in lu^ 
creased diameter of bush, aud, thoroforc, iuoreased yield. 

Pau.NiNu. — This is a most important work, aud in Ceylon must 
not be too severe, yearly ; more espoolally if your bushas 
arc topped early, lb should take place from June to August, 
ill any fiarfc of Coylou, perhaps July la tho best month. There 
are three ways of pruning let, with a flat surface ; 2nd, 

saucer shape, i.e., hollowing out tlie oontro ; and 3rd, backing 
down tho busli. This last is murder, so I will pass It by without - 
further remark. Saucer shape pruning does well for a tlmo, but 
Inclines to too matted a growth iu the oentre of the bush, which 
loads to too heavy a pruning yearly, more costly, and bad ovou- 
tually for the busii. 1 have no doubt myself that priiuing with a 
flat surface is best, ao I will only tioat of this mode. 

When our branches a/tor topping have reached up to say 3 feet 
6 liu'li to 4 foot, having been kept aowu to this by plucking at 2 
to 24 years of age, according to whether the planting was done iu 
the N. E. or S. W. (l am referring to ton at from 3,000 foot 
elevation upwards), they should bo again out to a level surface at 
3 feet 3 inches, or if topped lower, as explained above, .3 inches 
above tho topping. Any thin whipjjy branches trailing on the 
ground should ])o cut off close to tho stems with a clean cut ; and 
tills is all for this year. Next pruning season when our bushes will 
be 3 to 34 years old, they should be lirsb tojjped to 3 feet or 2 feet 
0 inches, HcoDrdiug to elevation of garlleu, with a flat surface, all 
cro.s.s vvoo<l (i.r. branches growing throvuh tlie busli), and all white 
barked whippy branches, whorci'or growing, should then bo out 
off with a clean cut close to tho main stem or branch, 
and uU growth encouraged outwards and upwards. No laterals 
should bo cut back, except those growing into tho bush which, 
a.s 1 have said, are to be entirely romovod, but every branch 
should be topped or nippe|l back whetlior it has reached up to 
the limit of growth allowed, rx%., ,3 feet or 2 feet Ginoh, or not, thuB 
wo have given our bushes tholr tirst real pruning, and have got 
them into shape, which, witli very little pruning they will keep 
for four years. Oui‘ procedure yearly for four years is then as follow! 
always kooping a fiat surface 1st year, our bush being 4 to 
44 years old, top at 3 foot 3 inch ; 2ud year, at 3 feet 6 inch ; 3rd 
year, at 3 feet U inch ; 4th year to )>etweon 3 feet 6 inch and 3 feet 
9 inch; or if lopped at 2 fcct U inch, rising 3 inch yearly, keeping aa 
much red wood as no can and removing tack year thin white 
balked whip2)y branches, aud cutting out all crows’ feet from 
the sui face, caused by plucking, leaving not more than a single 
fork on each brancli at the surface ; 5th year, cut dowm to 3 foot 
or 2 feet G iucli at lower clevatious or just below tbo oiigiual 
cut, aud proceed as befure. Thus low topping and heavy pruning 
is best done every 5th year. At vat Idghcr elevations, say from 
3, .300 feet upwards, we cun top our bushes far higher than at tho 
lower elevations, and so got increased surface ; the flush does not 
run up from the bush, in the same manner it docs lower down, 
<»ui’ limit here, hoAvcver, should bo at the outside 3 feet 
9 inch. 

ICxoEFTioNS. — Some bushes sulk, cither from ovor*T)lucklng or 
from bad wood, or from some other cause. These should have 
the knife applied freely cither by being cut down to 18 inch, or 
by removing, with the aid of the same, ouo or two of the main 
stems in the centre, cutting down the outer growth as well, to 

2 feet or 18 inclios ; the oontro thus opened out will send up a 
new growth. These bushes should not be plucked till they are 
well up, say, to 4 feet, when they can be plucked and then 
topped w'ith tho knife to 3 feet, 

Flock I NO. — This again U a most important work and requires 
close supervtaion. As a rule, plucking can be b^uu at SO to 
40 days after light pruning, 1 am speaking of oo&e xmc teas, 
be it remmnberod —and should not be begun till the bud with 
opened leaf attached, and half the next leaf, can be plujked at 
one operation, Ic tci (.7 oa one or somotimeB two fully formed leaves 
to carry ou tho young shoot. The shoulder of the half leaf 
pluokeil remain-s ou, aud protects the eyo at its base, which in its 
turn throws out a snoot. Shoots, a.icoriling to elevation, will 
mciisuro 6 inch to 9 inch long b fore tho first plucking, after 
pruuijig. take> place. In after plucking, a good dual depemls ou 
tiie number ot Iuhvcb on tho shoot. If, with the bud and its 
partially opened leaf, we liave four full leaves, then I should^ 
pluck at the uecoud leaf down (leaving on the shoulder of thl# 
leaf, which protects its bud, and will probably givo red leaf If 
removed) at one operation, and again half the 3rd leaf at 
uuolher operation, leaviug one fully formed young leaf on the 
shout. Towards the end of the season, wheu the bushes are well 
u^), 1 would act as above, onlv pluoking at the 3rd leaf, leaving 
its shoulder on the stem, and thus removing at one operatlou 
a half leaf and the shoot cousistiug of two leaves and the bud. 
One timplo rule iu plucking is, tQ aveid having a bare ehopt 
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t®. *‘®‘P ‘‘ As in most things, a pmctinal 
^01’ t )»0 mimbor of duyti in which 


V »n V / > “'•y o^fiimoniws, i sMonJcl get roiimi 

1 12 days to keep pace with my flush, and, again, in ID. 

to, in tlie very cold weather, December to , January, 20 days. I do 
not think any hard-and-fast rule should be laid do^vn, at any 
elevation, as to time. It is for the manager to watch hia flush, 
.|4? 1 j ’• enough, but no longer, and not to rush 

a^olontly round Ida estate in a given number of day8.^hich must 
lead to oyer-plucking, which means a reduction in yield sooner or 
later, altboaph perhaps higher prices, for tho time l>eing ; the 
^ benefit of tins is also in a way nullifled by a smaller outturn. 

My average rims this seosmi from, in my worst month, 10 lb. up 
to 29 lb. of leaf per coollo, Including children. Some of my best 
pluckers have brought in from 30 to 47 lb. : in ordinary months, I 
average from 20 to 26 lb. My plucking last season 1 881-82 cost 
6 3-&tTi8 cents per lb. of tea. This season It will cost 6 cents. 
Leaf should be weighed in twice, daily, at mid-day and at knocking 
off time ; it is best plucked into the ordinary cooty sack, and ompti 
ed into cane or bamboo baskets of the following dimensions, to avoid 
any chance of tight packing : — 2 feet high, 18 inches across bottom 
by 1 foot across top. Cane baskets cost me 02 cents eacli, bamboo 
25 cents to 37 cents, but cane are tho ohoapoat in tho long mn, and 
nearer the cane country than I am would probably run from 37 to 
50 cents each. Leaf must not be pressed down in either cooty sack 
or basket. Kacb basket is best kept by its owner in tho lino be is 
working in; the cooty sack should bo repeatedly emptied into it, to 
avoid any risk of fermentation. As soon aa \veigb«ig-iii begins^ 
leaf should be removed without delay to tlie withering abeY\68. 
Both baskets and cooty sacks should bo taken in after the last 
deUveiw, or the coolie may use them to carry bazaar stuffs w'hicb 
may taint tho leaf, and in any case they get smoked in his lines 
lianqy tips, ?.r., a hardening of tho bud and stoppage of growth, 
should alw’ays bo plucked ; if the single loaf of wliioh it consists is 
soft, It can be utilized, if not, it should be throvvn aw'ay. It is as 
w' ell to take the oppoitunity of any small plucking to rip off* all 
bangy, the next eye w ill then nearly always throw out a fieo 
running shoot. 

WiTHlRlN(i.--The most simpb' \nd boat shelves tor tliis aic 
formed of a frainew^ork of ryepei, , covered w ifch sacking,— -0 foot 
long and 3 feet 4 inches wide i tlio reopers forming this should ho 
2^ inches wide by 1 inch tl^iok ; it takes li sucka to oovei this, or 
jutc-besftiaii forms a good cover. It ia most coiivenieufc to Jia\o 
12 of these shedves hanging, at Ginolies, one above the other. The 
reeper forming the fjont and back of the frame sliould 
inches ; theso projections arc rounded ofl’, and at the back me let 
into holes cut in an upright post to fit them ; iu front tho piojrct- 
ing ends serve to hold up the hIioKos hy fitting into knott* d lo(‘p% 
0 inches npai't in ropes, suspended from the loof. Wlicn it is 
desii'cd to empty them, it is done by simply pulling out tb.^ lopes 
at cacli cud, when tin' slii lvcs bang flab down bu theii lunges, 
throwing thoir contents on the floor ; tJie n]>por hIo-Ivcs an- icuclieil 
by the coolies who lay out the leaf to withei, by .1 legged stools 3 
foot high. Leaf slioulrl be spread aa thin us possible mid turned 
over once during withering— a shelf of above dimcimion.s (» feet X 3 
feet 4 inchos, holds very thirdy spread 2 H». of leaf, oi at a pinch it 
\ill wither safely up to 4 lb., but not imub. S:iv we put on 3 lb. 
1 full plucking time, wereipiirij alujut 0 feet per lb. of leaf. 

Leaf is properly wdtheicd, if, w hen livid tiglrt iu tlie hand it 

does not crackle ami keejis the shape into which you ha\c pressed 
it • properly w'itlu'red iouf is best tjdo by touch, which experience 
Kivea ns after a time. Loaf to gl\ e a good make, that is, tulst and 
colour of infusion— copper cohjuf—sliuiihl b'- well withered, Hoft to 
the toucli, not dry trr crisp ; under-witheied leaf will m»t gi\« a 
malty liquor, and tlie larger leaves (souehojig) break in lolUug, 
probably lessening the value of your broken pekoe, nor is tlic make 
so good as with well-withered leaf. 

K 4 >rjJNa.— Rather overdo this tliaii imder-roll ; ulien leaf is pro- 
perly rolloii, It shows a g<»od wen twist, is very soft, and gummy 
to the touch ; any liquor that oxiulvs during tho proco.SH of rolling 
should be mopped up by the leaf, now called roll, in haml-rolhuff 
It saves tip, if, when the rolling is half linishod, the leaf Is Hiftod 
through a WO. 4, that whicli remains in tho sieve i.s rolled separately, 
that which comes through lightly fiiiishod off*. A man can take 
2 lb. of withered loaf to roll atone time, and it takes him 20 
minutes to fliUBh it. 

Fermentation.— After your loaf is .<mllicioutlv rolled, break 
n the roll well, so as to have no lumps in it and place it lightly 
In saucer-shaped baskets of bamboo, or cano IS inches wide by 
6 inches deep ; these again to be placed iusido a sack to ferment. 
Ifiaoh basket holds about 12 lb. of roll -no iwtual time c.au be 
laid down for fonnoutation, as it all depeuda upon 
time of year. In cold weather at D.OOO foot, 1 


tJio day or 
lio-vo w aitcil for 

erhoiirrior it to fermeut, »ltliouyli my liouso h... boon lioot 
nt 80" Aitaiii, at low olevatious, 1 have Been roll proporly 
fermented in 20 minute» from rolling. As fur as time is con.-erned, 
at higli elevatioim iu ordinary weather, I hod it takes from IJ to 
? hourB Maohine-rolled ferments qnieker than hand, an advant- 
aee in favor of machine. Roll is properly fermented wlien it 
shows at a M glaoee a bright now ropper color. y\ e must not 
tewng this test, oxamiuo the roll too carefully ns .f we 
dT we wUliiud almost os many green .u eoppcv-eolorod leav^ce ; 

glance on taking up a handful must deeido us. Asa 
rnle wo should ferment up to our pekoe-souchong and lot the 
Jest’ take core of itBelf;ifm doubt, imdorferment ratlior than 
overfement ; overlermontation may cause tlm tea to bo altoRethek 
■our and in any case give# a dark-oolorod flat liquor, with d»rf 
d^-looking infaslon, 


h'or the first two or three rounds after pmulng, our leaf will 
not gi'_o us a very bright infusion, and there is no use waiting 
mi the fermentation to try and got it ; all oonies right as the wood 
matures. 

Having arrived at a proper state of fonnentation wo should 
hana-roll lightly again, even If maclilnery ia nsod. CooUea 
employed in the factory, firing, withering, &o-, &c,, arc sufficient 
to do this. Jt is neceasary, as it Inclines the roll, opened more 
or less by fermentation, to take its twist again as it Is being 
nreo, and it also ensures the whole being thoroughly weu 
separated, before being iilaced in the firing trays# 

In Firino,— O ver charcoal the bottom of tho tray which is 
covered with 24 to 26 brass mesh should bo 21 inches from ths 
nro grate which is again 9 inches above tho level of the floor, 
or, the stoves aro from the level of tho floor to the top 
30 inches ^ high, 3 foot wide, nt the top inside measure- 
ment, sloping to 1 foot 2 inelio.'j at tho grate, which rests on 
ledges 1 inch wide, making bolow grate to floor level I feet 
wide. It takes 40 minutes to coiiiplote tho firing of each tray of 
roll, as thus 

Each tiay 3 feet square inside ineasurcmont will hold 6 lb, of 
roll, which when liroa equals about 2 lb. of tea. The tray should 
be constantly removed Iroin the stove, and tho conUmts well 
turned (on no account should any tunuiig <>i fiugerhig be 
alioived when the tray is over the fire, as dust drops through, 
burns, and smokes the tea at once) after about 15 minutes 
drying, being constantly turned the while, tho partially fired 
roll siiould be sifted tb rough a JSo. 8 sieve ; that, which remains 
in the sieve is again placed over tho stoves, bring as before 
constantly taken off and turned, and iu 15 minutes is ready to be 
again sifted this time through a No. 6, It then takes 10 minutes 
to finish off, being constantly turned the while. Tlio siftings 
are left on tlie table -till all teas are iinisbed tiring : those ropro 
sent broken teas, broken pekoe, pekoe No. 2, ami dust ; and 
are finished ofl owr the hot stoves by tho expiring tires— this 
takes about 10 minutes. Experience alone can toll us when teas 
are properly tired, tlicy should feel orisp to the touch, and when 
bent resume tin ir shape. As each tray is bred off, the tea should 
be put into a bin, for the purpose, and exposed on the table as 
little as possible. 

Tasting.— 'I'he first thing the next morning ivs sortbig begins, 
the “ mnke ” of tlx- pro\iou8 dny or night fihotibl be infused and 
tasted carefully ; wc thou know Avhat to do wilh it, as wo should 
keep our classes of diffciHht values (or grades) siqiarately, and a 
g<‘o<l break may be Kpt^jJed by ha\iug one or two days inferior 
nuilvo mixed with it, Aociilents soineblmes hapjicn also, such as 
oNcilcimi'iitatioii, if tjie re n.in.h night woik, and this can only 
b«' detected iiy iiiludni^ the leaf ; bnnung also. No tea should be 
packed nway theivloiv (mixed with the bulk) till It Ih tasted and 
lauItH, if any, discovered, to bo rectified la the future. 

Routi-no. — Tliii< ih best done by women ♦ one woman to every 
100 lb. of tea Ked and large flat leaf is first picked out, and the 
t<’a IS lhc»i jiassed I hroiigh a No, 7 or 8 sieve, accordiug to tho 
m'zc of leaf, tea of any particular dayq that which comes 
tliiough IS next put into a No. 10 or J2 -the higher the elevation 
the smaller aiitl more wiiy tho make~tJ»at timt remains in the 
No. 7 or 8 must lit hyhthj broken through by hand ; and what 
still 1 emaiiih iu ( V rry httb') is congou and black fauuiags ; that 
brokrn thiongli is biokeu Ic.a and broken soiioliong, whicli is 
mixed atl\ i iTinoving the ilust and bioken tea with the pokoe 
souchong piiio, rouiaiui' g in No. 10 or 12, and the mixture classed 
as pekoe souchong. We then ha\e left to deal with pekoe, broken 
pekm, biokeu tea and du'.t, all of whicli ins been passed through a 
10 oi 12~tt» I'xtiact as wn our pekoo souchong. This .... 
uynm p/io‘« lu No. 10 or 12, /iyAr y sifting it, to romovo broken 
pekoe, broken tea and duht, leaving thu [u-koo in the sio\o. VVe 
ilien with an ordinary rice winnower (*‘ sliologoo”), remove broken 
t*‘n and »lu.st fioiii the hrokou p(-koo, tlm bioken pekoe 
rcin.’iimng in tin' winnower ; the brctkcn tea and dust wo 
then put into No. 21, passing tho dust tliiough. separate tea 
dust lioin pekoe dust, wc can use citlicr muslin or the wmuowor, 
again. ^Vc Inuc now' sorted oiu* tc.-ia into the following clasHci.n : — 
L J\ koc. 2. Tekoc souchong. 3. Congou (and farmings with large 
uiiiollcd kavesj. 4. Hioken pekor. n, r.rokcn boa ; tea dust and 
pekoo ihibt. 1 do not count as a nutko nor yet fauniugs ; the latter 
may, in most inytances, unless tlic plucking has got ahead of you, 
bo mixed, afUr bieaking, with tho broken tea, Faimings wo 
break througli a Keid’s breaking maclnnc, turning out a reddish 
make, about twice, tlm size of our brokon tea, ’which, if poor in 
liquor, we ship separately as fanuingy ; or if showing a fair liquor 
and not too mucli led lout, mix with our brokon teas. Of congou, 
funningS} and the dust, wc have a very, very small pGreeutago each 
day. The numbei'B id sieves wc requiio are as tullows No. 4 
for sifting gi eon leaf in rolling by haml, to give more “ tips,’' No. 
5 useful sometimes, wJieii plucking has got ahead of you ; aud 
N'os. G, 7, 8, 10, 12 aud 24. 

I'ACKiNG, — A r, according to the now ruloA bulking on tbo gardens 
is now accepted in London and out tea saved from being all turned 
out, pioMdbil tares run pietty vqual, I lecommcnd each class of 
lea to be packi tl as soon au sutbeieut can bo bulked to make 25 
liiilf cboatR of DO III. each. 'I'he.sc slumld measure 15 x 10 >< 10, and 
lart*, on uii average IS Ih. including lead, <lo not require hooping, 
aud represent one cooly load . As soon ai we lia\e jun ked all our 
teas to rouipletc that jMitionlar Iwouk oi sliipmeut, (w'hich ought 
not to be iiudcr 5 ,u 1»9 III. iH tt 1 think, and tlic more the better), 
xvc nuy add our du?t, funuiiig«, aud congou which will ouly 
amount to a half chest or so of each. These tead will ruu from 5d, 
per lb, to lO^d., and aro as w'oU shipped, if a half obost can bd 
made up with each break from which they bavo been made, I find 
a half ihee^ takes 3^ lb. of lead aod li oi eoldor-^ ooei of ludl 
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with lead-liiiiug, &c,, reaJy packed c^*ufc8 3*500 per ib. of tea. 
\Vhi)«t on this subject, f Ihiak it would bo^ of great advantage to 
us all if we could arrange to ine oue uniform package, and no 
package can ]>c more oouvonient for tis than the half client as above 
—the majority of ua have to transport our chests to the main 
rootl on ooolya heads— this liaU chest reproscuts just a full oooly 
load. Whereas a chest takes two coolies to carry it, has to bo 
hoppod — a costly work -and there is all the worry of rope 
which is constantly stolen, and poles, to carry it ; therefore, 
the savit^g In draft in London (under 4'a-lb. of tev) and 
the slight difference in its favor in cost, in tho first Instance, 
is more than counter-balanced by the cost of hooping and 
transport, with the acoessorios of polos and rone. 1 trust, therefore, 
that those inlerostod In tea in Ceylon, will from this year —our 
first great start almost, — anaugo to use oue uniform package 
which shall be peoullar to Ceylon, and become known as ttio 
CeytaK cheat. This for tho bulk of our teas, but wo may also pack 
oooaeional breaks in boxes ; these should weigh under 28 lb. gross 
and thus save draft, say 10 to 15 lb. nett. And ospocially fine 
make could be siiippod m tlie.se, forming a small break, and will 
often fetch fancy prices. Brokers at homo aecept both half chests 
and boxes, ho there is no innovation here. A cooHo can pack care- 
fully, 15, — shall I call them Ceylon-chosts ?— in a day. 

1 now oomo to yield and cost per lb. f. o. b. at Colombo. 

Yiklo.— I n my own experience, at 4,700 to 5,600 ft. elevation, 
with fair soil, ordinarily featured laud, as our bill country goes, 
fairly steep, I find the yield lias been as follows, and 1 do not 
consider 1 am yet lu full beariug ; — 


At 2i to 3.J years old 165 lb. tea per acre, 

to 4^ ,, 292 ,, I, ,, • 

( pruned heavily in .July last 
season, — season ends in 8ept. — 
to shape bushes which explains 
shortness of yield. 

fiifcoTi ,, linUhes end of S^pfc., 700 lb. per acre will bo 
exceeded all round. 

Bushes from tho first have been under-plucked. 

Again, I have yield given mo at au elevation of 1, $00 to 2,500 
feet. 


Average ago 3 years 224 lb. por aero . 

4 „ 3801b. 

5 „ 3151b. „ 

And please note, on this garden of over 200 acres iu extent, 

there was a considerable loss of loaf, from allowing Urge areas to 
grow up during the.«o three seasons, for seel, from which little 
if any leaf was plucked, had tlio full acreage been plucked tho 
avorngo would have reached 100 Ib. more per acre, 

Again, 1 have given me figures of an estate, at an avenge of 
2,500 feet elevation, 400 lb. per acre at3i to 4^ y tats old. 

Another estate, at an avora'^o ol 500 feet, givei f^r the lir.st 
.vU' motdhi of this year, January to June, hemg in .hiiio 4 yous 
old, 4(K) lb. per acre, the eatimito to 1) scomber is 0J)l)». per 
acre ; and will probably be excoodod. Agiiii, an <?statc from 100 
to 400 feet, showing an average age all roan I of 4 y^nn, gives 
43011), per acre. Tills estate Is widely planted 5 >«{ G and ox 5, and 
had it been 4 >4 4 would have given a larg:sr yield, aa bushes do 
not cover the ground ; but 430 lb. at 4 years is good enough, you 
will allow. 

I have again many iustance.s of estates, up to 3,000 foot, giving 
400 to 600 por acre up to 5 years of age ; and at 4,000 to 5,000 
foot, from ,300 to 420 lb, per aero. 

We have all hoard of (Ullebodde and its 800 Ujs. odd ji-n- aero ; 
also of the older portion of Dunodiii with iU 73 ) Ih. per acre ; ;i 
portion of one of my fields 3 acres in extent has given m.* at 
i4 years 1,200 lb. per acre at 5,500 feet eh>vati m, well sheUered 
with fine soil — an exceptional field, I wdll allow. These tiguros 
are fairly leproseutalivo of tea in Ceylon at this date, and not 
one of tho estates mentioned is iu full bearing. What irtf/ the 
yield be when we are iu full bearing, from 8 years of ago up- 
wards? Wo shall want lots of withering room, gontloiruu ; so be 
prepared in time. 

Young as we are, and iu the face of these yields at 6 years of 
age aud upwards 1 feel perfectly safe iu estimating an an^'ritge 
yield of 4()0 tbs. por acre from tea in the colTce zone and above it, 
say from 2,500 to 5,700 ft. in sholtoi'od situatiouH, and in saying 
5,700 ft. 1 do not wish it to be understood 1 draw th ^ limit oven 
bore, hut the figures 1 have had given me above this elevation, ft;.., 
at 0,300 ft., are only fnmi a very small area under tea, which how- 
ever gave at 6 years old 41)0lb per acre at 4 by 4. For low-country 
teas, that is, teas at from 2,500 down to sea level, at 6 years old and 
upwards, I shall be very much surprised indeed if they do not 
show an atcragr ^dold of 600 Ih per acre. These o.stimates, geutle- 
meii, may ssciii excessive, looking at the average yield.s from 
Assam aud India gcncraU}^ hut compare our yield in this our very 
infancy with that iu liuUu, and you will find W'e can even now 
show an average, from estates at 3^ years old up to G, w'liich will 
more than double theirs. luclemeucy of weather tlocs not afTcct 
ns iu the same way in which it does our Indian fathers', as we liave 
11 moutiis ill which we pluck. If Oue moutli la too wot, we benefit 
all the more when the sun shines again, os wc have lots of time 
if wo have a spoil of dry weather, on tlie otlier hand, this again is 
sure to be followwl by rain, when we at once make up any loss. 

Ccit per ih^f, o — 1 Imve to thank many frieuds for furnish- 

ing me with cost /. o, b, at Colombo, and choose the following 


which are representative of all and may be relied on. In all oases, 
tho tea WAS manufactured withont the aid of machinery of any 
kind. 


450 lb, per aoro coat 36 ot«. /. o. h* 

700., ,, ,, 30 ctft. /. 0 . 6. 

400 „ „ 40ot8,/. 0. 5. 

430., ,, ,, 29 cU. /. n, 


( Including cost o! up- 
keep of young tea not in 
bearing. 


If we take the average of the above 4 estates, we have 495 lb. 

E er acrv hand-made, costing 34 cents /. o. b, at Cfo’ ?pbo ; 

ondoawarges including freight are under 2id. ; but ibC^ aU 
practical purposes let us say 2i^., the above teas at an average 
price of ].t. 2^(1., and this is not a high average, leaves us Is. nett, 
or at le. 8(1. per rupee, 69 cents ; a profit of 26 cents per lb. at 
495 lb. per acre, say Rs. 128*70 profit per acre. 

Whilst I am on tho subject of yield I trust we in Ceylon will talk 
of f6. por acre aud not mntmds; our tea is sold by the lb., what 
then can we have to do with maunds ? 

With regard to plucking and manufacture, I find Its actual cost is 
as follows without machinery : — 


riucking (Inclnding baskets aud cootie sacks) ...cents 7'000 
Withering, rolling, fining ... ... „ 6*600 

Sorting, refiring. packing (iu half-chests), includ- 
ing load solder aud chests ... ... ,, 4*000 


Total ... „ 17*500 


The rest of the works depend upon circumstances, and in 
many instances can be done cheaper with regard to some of the 
items than I now nliew. Take, for example, a garden of 150 acres, 
bearing at 4% lb. per acre. 


Supdi. iuclnding F.icbory Overseer, at R20 per 

acre, cost peril), of tea ... ... coats 

Weeding at S7 cents por acre, RIO’44 per acre 
per annum ... ... ... ,, 

An ordinary pruning at R6 por aero ... ,, 

NarserioM, R2*25 ... ... ... ,, 

Supplying at R4*50 per acre ... ... ,, 

Roads and drains at R3 per acre ... ... ,, 

3'ools say JU50 ... ... ... ,, 

^'rausport Tea from oatato f.o.b. ... ... ,, 

(icueral Transport ... ... ,, 

House and Lappal coobes, modijines, utatiouery, 
oontiugeiicics, and export duty and medical 
aid . . . . . . „ 

Upkeep of buildings at R150 p3r annum . . ,, 

Manuring 30 acres por annum at RlOO — 
li3,009 ... ... ... ... ,, 


5*000 

2*610 

1*5')0 

•37.) 

1*1*2.) 

•7.)0 

• 2)0 

2-290 

•400 


1-510 

*750 

5-00) 


Tnkil c\p mdituro per lb. ... ,, *21 

Add oust of pliieking aud luxuul! ictiU’o as above , ,, 17. j!) I 


OVtal (jost 400 Jb. pjr acre f.o.b. at pjr lb. tea 

made ... ... ... ,, 30 

Value of 1 JO lb. tea at 00 oemts per lb. Rs. *240 

Less cost as above at 30 cents por lb ... ... 1.5 i 

, Net profit per aero ... ... KS4 


Or if no mamiting is dme.RlOl p'^r acre profit. Al. inure of course 
cvciitnally pays for iImcJI by nirirav'<f yield. 

1 believe the abovu to b-' a lib iral eafcim.\te ; it is at all cvouls 
)ne higlior thin I Hhoulil fiilow tor the working of m)'^ own garden, 
ivliich IS in perfocl ord ‘r, Ji l.>0 pm aery far 400 lb te.i is lUito al 
iioiigli, without maehiiioi-y. I will now show juy exticrieiire of 
lie l>.inrtjt uiacluiitiry gives us,— On a cofTey esUto with lu iliV' 
v/c'rl alrcdily cra'.tcd u .l.iekaou's universal roller should be pur- 
lia.s(*d, lor even only ‘25 acres of tea, as 1 tUiuk tlie following 
iguros will piove, 1 take 49v) 11). of tea per diem as my standard 
LH the f.illowuig inachiuery works up to ib, aud this uiacliinery is 
uliicieut for a garden of 156 acres giving up to 50J lb por acre. 

One .lack son's Universal Roller fixed rea<ly 

for Working ... ... ... R. 1,200 

One l> vvidson's (Siroceo ... ... ,, 1,300 

To drive tho roller a 16 to 18 teet wafcer- 
wlicel Will do, or if no water power a 2.^ 

11. F, ougiue costing say on estate ... ,, 1,500 

A second Siroooo is most useful and if 
means allow of it should be purchased, 
so 1 will add it, altiiough not absolutely 
neooBsary ... ... ... 1,300 


5,300 

Add a sorting machine at a cost of say ... ,, 050 


K. 6,250 


ll the garden is to be inorcfiMod in area it. is b.'ilcr and choapci In 
pureiiase at the first JsekHou's larger roller called the *>1118101 f 
oxaetly tho same as his ** Universal ” only working up to 8,000 lb, 
of leaf per diem, instead of 2,000 lb. and costing at the garden 


BKINNY MEN. 

^‘Wells’ Healtli Reiiflwct” I'yiiiotet tiealth and vigO'*, cures 
Dyspepsia, Impotuuoe, Debility, B. 8, Madou & Uo., Jk)mbay, 
Ueucral AgeuU, 


“WELLS’ ROUaS ON 00RNS.“ 

Ask lor Wells’ “ Rougli ou Corns.” Q-ilck relief, complete 
pcrmaucut cure. Corns, warts, buuious. 

B. 8. Movlcu Co*, Bombay! Ganeritd AgeuU# 
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about B«, 2,200. ThU with 4 Siroccos will work up to a 300 acre 
garden, and requires 6 fl.P. to drive it. 

Working, however, with our “ Univoml ’* at 400 lb. of leaf per 
mem, eosts us aa follows ' 

Plucking per lb. tea .. ... ... cent 7*00 

Withering, rolling 1,600 lb. leaf = 400 lb. 

tea at 6 coo/iw, say . . . ... ... „ *41 

Firing ditto at 3 ooolios including firewood, 

••• ... ... ... „ *26 

Sorting hy hand, refiring, packing In half 

chests, including chests, &c. &o, ... „ .3-50 

Total cost of plucking, and manufacturo by 

machinery ... ,, u iq 


or a savi^ per lb. of tea of cents 6*34 as against hand rolling and 
charcoal nriug. I have not as yet worked a sorting machine, but 
1 believe with two oooUes to attend to it (driven by water or 
steam) a Jackson’s or Ansoirs will sort into four classos at the rate 
J>f lb. Mr hour. Lot us, for example, take 6 coolies per 1,000 , 
Ilf. tnoludmg the jpiokiug out of rod loaf, its cost is exactly half 
that of hand-sorting or cents 0*165 as against cents 0*33 per lb., or 
say wo have a iandng of 6^ coNiM pei' Ih, with all machiiiory 

oomploto. This at 400 lb per acre yield reprosonts a saving of 
Be. 20 per acre or brings up profits as per former estimate to Ka. 100 
per acre, or, if no manuring is done, on ^ young garden, to Ks. 130 
per acre. From these figures you can work out the profits at any 
yield per acre ; cost of manufacture is always the same, except 
wheu machinery is used, when tlio nearer we work up to its full 
power, the cheaper are we able to manufacture our teas, as there 
IS then no loss in coolie labor at machinery; cost of the other works 
is increased or lessened in proportion as tho yield is lower or 
higher. In further reference to machinery, in making any quan- 
tity of tea per diem the macliluc roller will turn out a better make 
than can bo obtained hy hand-rolling. One or two picked coolies 
might roll bolter ; but wheu we havo from 20 to 80 coolies to 
attend to, machine-rolled tea will carry off tho palm. Sirocoo- 
fired teas, as I have inysolf tested, are briaKor and fullei 
than ohavcoal fired teas. 1 find my Sirocco at 27«V will fire oil' 
1001b of roll per hour, cqnnl to about 45 Ih. of tea ; my 
“ Universal *’ rolls the equivalent of 200 Ih. of green (iui\vitherc<i) 
leaf per hour or 150 lb. of wither*’ 1 leaf in 75 rniimtea, taking in 
37 lb. at a lill, which it rolls n 20 miiiutes. and we havo tu 
allow 5 minutes for emptying and refilling. If on a cofiee o.slate 
you have not sufficient power already'" erected to diive the I 
*' Excelsior ’* roller (GH;l\) I ean, iov /nr le.if, recoinniend j 
Kininond’s (.‘entrifugal, one of whicli rollers I also lja\e. Tiiis | 
requires only the same power a.s the “ Universal,” but will loll ofi' I 
4,()00 11). of groon loaf per diem, iimtead of only 2,00t) ; its cost is 
about Ks. 1,7(X) on the garden. It will not rrdi coarse leaf well, so 
\\itU one of those roUors you must l^*ep up witli your Hush, its 
great advantage is its oheapnftf-’s ns coin])ared with tins cros.s a<‘tion 
for amount of woik it does, with the small power it takes to anoiU 
it (24 H. 1*.) and with good leaf, the large amount of tip it turns 
out, although, wliere it can be worked, 1 prefer tJio Jaige <•»•< as 
action (JackHon’s) Excelsior.” 'J’o conij)are labour loqiiired (o 
make 4001b. of tea by liautl and charcoal, witli the number of coolies 
retpiired to make the same with tlio “ lJnivoi\sal ” and “*Sirocco,” 1 
find the following : — 

liy hand -withei lug 1,000 Ih. leaf 2 coolies, 

Rolling ditto 40 

Firing and charcoal 10 


Total for 4Up in. tea 58 j 

Ry macliinc-wilheriwg 1,000 lb. leaf 2 coolies, j 

Rolling tlo. 

Firing Cku, 


OOODALL’S 

Household Specialities. 

A Single Trial solicited from those who have not 
yet tried these Splendid Preparations. 



The most Ilolicloiisi fiance lu tlie World. 

This cheap a»)d oxooUont Sauce makes tho plainest viands palat* 
able, and tho daintiest diflhott more dcdicioua. Witli Chops, Steaks, 
Fish, &c., it is iucompaxablo. In bottles, at 6d., la., and 28, each. 

COODALL’S BAKING POWDER. 

The Betti in tkr World. 

Makes delicious pudding without eggs, pastry without butter, and 
boauUful light bread without yoast. In Id. packets, (W.. l8., 28.. 
u»d 5s. tins. > . » . 

QOODALL’S 

QUININE WINE. 

The Best and most Agreeable Tonic yet introduced. 

The host remedy kiiowm for Indigestion, Loss of Appetite, 
(leneral Debility, <fco. Restores delicate individuals to health. At 
Itf. lid. mid 2s Hd, each bottle. 

COODALL’S CUSTARD POWDER. 

For mukintj Dfi', wus (UinfanU withinit EggSy in less time 
and at half the joncc. 

Tho Proprietors can recommend it lo Housekeepers generally as 
a useful agent in tlio pre^iaratiou of a good custard, GlVlS ix A 
Tiual. Sold in boson, Gik and U, each. 

GOODALL’S 

GINGER BEER POWDER 

IflalieM Three Gallouift of ibe Befit Ginger 
fleer lit file World Ibr Threepence. 

Tho inuyt vuluablo proporatiou for the production of a doHcioua 
and iuvigornting boverago. It is easily made, and is by ftir tho 
choupfst mid best Ginger Beer ever offered to the public. Sold in 
packels, 3d. and 6d. each. 

GOODALL’S EGG POWDER. 

Its action in Cakos, Puddings, &c., &o., rosomblea that of the egg 
in every parti cuhu*. One penny packot will go ns fai‘ as four eggs ! 
and emo Bixpemiy tin au far as twenty -eight. Sold ©verywhoro, in 
!<?. packets ; ikl. and I®, tins. 


Total 


Saving in labour at 400 lb, of tea 50 coolies. This really 
represents a saving of 74 ccnt*» per lb,, or the roller saves 37 coolies 
and the ** Sirocco^’ 13 coolies at 400 lb. tea. d'o aid in working the 
“Sirocco,” 1 make any laborer not carrying in Icat, curry in a log of 
firewood every evening, which one coolie can cut u]> for tho 
“Sirocco.” 

Thk FAcrroBY — Should bo voomy and have as much light as 
possible. All green leaf, whotljcr withenng or being rolled should 
be abut off from the firing, sorting, pocking and Btdre-room, or it 
collects dust, &o. Even with a “ Sirocco,” we should be provided 
with stoves, ready for charcoal firing, in case of accident. Cleanli- 
ness must prevail from rafter to Hour, Our coHco stores, when tim 
large for our crop, as at present, can bo at a small cxpciiao turned 
into a suitable factory, a portion being wallod oil* for our coffee 

can be opened, not including purchase of coui>r, at the 
following rates iier acre for the first year : — Jungle Us. 80, pataua 
Rfl, and coftee Us. 40 to Ra. 60. Coirce should bo uprooted 
when tea is at 1 to 14 years old, unless it has on it sufficient crop 
to make it worth while leaving it. Tea at thiee years of age ndll 
prevent coffee giving sufficient crop to pay, and will eventually 
kill It out, so the two cannot bo grown side by side. Coiice, when 
uprooted, may bo stacked with au vantage for tirow<md or charcoal. 
Wo con grow ainony our tea to advantage, according to elevation 
taking care not to overcrowd it, C. officinalis (best of all, as it 
gives no shade to speak of, and thrives better among tea than in the 
open), small-loafed Eobuata and Ledger, the upkeep is nii, hai’vcst- 
iug being tho only expense after planting. We can grow with tea 
to a farofo saving o/ expenditure iu both coffee or cocoa, aocordlng to 
elevation. And let us aim, with tea as our ’noinstay, to grow oil 
the products the elevation of our garden will allow of, >\ithit. 
JEispcrkniia Weekly Geylon GOserver, 


GOODALL’S BLANCMANGE POWDER 

Makes delicious Blancmange in a fow minutes. In boxes at Qd, 
and l8. each. 

All the ahovo-named Preparations may he had of all Grocers, 
Chemists, Patent Medicine Dealers, and Oilmen. 

Proprietors: 600DALL, BACKHOUSE & CO, Leeds, England. 

FREEIUN’S SYRUP OF PHOSPHORUS. 

Great. Brain and Nerve Tonic and tho most wonderful 
lllnod I’urdler. The highest Medical Authorities say that it is the 
only Guie fur \Vn sting DiHoasos, Mental Deproasion, Loss of Energy, 
and Sfumar-h Cumplaiuts. 

It if^ ploasani to tho ta’ite, and might be taken by the most 
dvlicaicly cuijsti luted. In iho moBt enfeebled it builds up a NEW 
AND irE.VLTIlY CONSTITUTION. One dos® of this Remedy is 
et|uut to Twenty Dosus of Cotl-Livcr Oil. 

Tliousands have been snatched from tho brink of tho grave by the 
timely uao of Fueeman’m Svkuf op Phosphokus. May be had of oil 
ChemiRtw and Paleut Modicine Vendors, in Iwttles at 2s. Od,, 4s, Od., 
Il8., and 338. ^ 


8FBGIAL AGENTS: 

GOODALL, BACKHOUSE & C0.,‘ 

White Horse Street, I<eeil«i» finslMid. 
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FIRE BRICKS. 

E ANEEGUNOB FIRK bricks m supplied to Qovenunent and 
the varioua Railway®, Iron Work®, Coal, Gas, and Steam 
Wavl^ation Companiee. Rrioe— He* 9 per 100, 

Extract irom Official Report of te«ta made at H, M’s Mint, 
Calcutta, by THEoi»oiiK W. id. Huohbs, Esq,, f.c.h., a.r.h.m., Offi- 
ciating Deputy Supeiiutendcnt, Geological Survey, India: — 

Ttie Fire Brkks by vie u'Lre fumUhed by the Firm of 

BUFF tk Co- * * The ineUerieJ^ from which they are made 

are vety refroGtoi^y and capable q/' re&i^lng high temiHiratvre \oUh- 
out Htimbly funing^ ♦ ♦ ♦ coTupartd with Stourbridge Fire 

Bricks arc somewhat mjxriorf 

l‘be specimena were subjected to a temperatuio of over S,000 
degs, Fahr., the wnelting point of Cast-iron being 2,786 degs, 
Fahr. 

Apply for the above, and for Rancegunge Salt-glazed Stoneware 
and linperifihable Draibage Pipes, to 


BURN & CO„ 

7, Hastiugs-street, Calcutta, I 

or Raneegungo Pottery Works, Roneegunge, 

E.I.K., Bengal. ^ 


FRANOE. 

CONTINENTAL & COLONIAL AGENCY, 

(LIUENSFDf 

14, SUE DE OSABBOL, PASZB. 

T ransacts every desorlptlon of Commission, Merchant, and 
General Agency Business. , 

All Indents executed at Manufaeturers’ most favourable ti /fjk 
Cone/i^Min^.— Two and-a*half per cent Commission when 
Draft on London or Paris accompanies order. Bpeoial t* 
regular eorrespoudents. All Discounts oonoeded to purouw.Fuia. 
Oiigiual Invoices sent when required. 

Produce taken charge of and realised to best advantage. Cosh 
advanced on Cousigumeuts. 

The Agency Represents, Buys, and Sells for Firms. 

Public Securities, Estates and Properties, bought and sold. 
Loans, Mortgages, Mines, and Industrial Investments, Ao., nogo- 
oiated. 

Manufacturers and Producers oan have suitable articles intro- 
duced to the markets on advantageous conditions. 

Price List— aud I'tUablt — oa application, 

BANKERS.— Paris : George Waters, Esq., 80, Boulevard dea 
Italiens, Lonoon : The Loudon and County Banks, 3, 
Yiotoria-street, Westminster. 

Address : The Manager, Continental and Oohnied Age^ncy^ 14, Rue 
de Chabrol, Paris, France. 447 


ZULULAND AND OETEWAYO. 



‘I know what it Is,’ he answered; ‘this honey is made from 
euphorbia flowers, which are very poisonous.’ This explanation made 
me fool exceedingly uncomfortable ; but I elicited from him that there u'aa 
not much danger, 08 the ‘maass’ taken with it would neutralise the effect 
of tho poison. Directly he mentioned poison I dived into the packs, and 
pulled out a bottle of ENG’S FRUIT SALT, and emptying a quantity 
into two pannikins, tilled them up with water, and several timea 
repeating tho dose, in a few lionrs we'‘woro considerably better.” — 
Zuhdand and CHewetyof {p, 130)^ hij Captain \V. It. Ludlow^ Ui Butt. 
B. r. Jioyal ]yarwick}<hirt Brgimeiit. 

“ MVhatoji earth shall J take to Zululand ?’ asked my friend .Jim 
Law one day at AldersJiofc, when he had just received orders for South 
Africa, to start at forty -eight hoins’ notice, 1 replied, ‘If you take 
iny advice — and it’s that of an ohl tinveller— you’ll not hudge without 
a few hoUlcB of FNU, (‘.viu if you huive half your kit beliind. I 
never am without tlieae Salts, and, please tlic pigs, never intend to he.* 
Un Ilia leturii I imjuired, ‘ \^'ell, hnw^ about END’S FRUJ’I" SAL'J'?’ 
‘My ilc.'u* fellow, it wmis the lieat advice you ever gave; they saved 
me many an tllness ; and when I loft Tnegla, I sold the remaining bottles 
for leu times tlie ungiuul price ! ’ ” — Li<'u(,-Col. 


JEOPARDjY OF LIFE. THE GREAT DANCER OF DELAY. 

You can change the trickling stream, but not the raging torrenu,. 


W HAT EYERYBODY SHOULD UE.\D. — ITow important it is to every indivhlual to have at hand some simple, cflFoctive, and palat- 
able remedy, such a« ENG’S FRUIT SALT, to check discaso at tho outset I For this is tho time. With very little trouble you 
can change the course of the trickling mountain stream, but not tho rolling river. It will defy all your tiny efforts. I fool I CMinnot suffi- 
ciently impress this important iufonnution upon all Hou.seholdei’s, or Ship Captains, or Europeans generally, who are visiting or residii^ in 
any hot or foreign climate. Whenever a change is eoiitemplatud, likely to disturb the condition of health, let ENG’S FRUIT SALT be 
your companion ; for, under any circumstances, its use U beneficial and never can do harm. When yon feel out of sorts, yet unable to say 
why, frequently without any warning you arc suddenly seized with lassitude, disbicUnation for bodily or mental exertion, loss of appetite, 
sickness, pain in the forehead, dull aching of back and limbs, colduoss of the surface, and often shivering, &c., &c. ; then your whole body 
is out of order^ tho spirit of danger has been kimllcd, but you do not know wliere it may cud : it is a real ueccHsity to have a simple remedy 
at hand that will answer tlm very best end, witli a positive assurance of doing good in every case and in no case any harm. The pilot can 
HO steer and direct as to bring the ship into safety, but he cannot quell the ra^ng storm. Tne common idea when uot feeling well is, “I 
will wait and see, perhaps 1 shall bo better to-morrow ; ” whereas, had a supply of ENG’S FRUIT SALT been at hand, and use made of it 
at the onset, all calamitous results miglit have l>eeii avoided. What dashes to tho earth so mooiy hopes, breaks so many sweet alliances, 
blasts 80 many aUBpieio\i8 enterpriscH, as untimely death ? 

E NOB fruit halt.— “A fter Huffonng for noai-ly I we and a half years mHR ART OF CONQURST IS LOST WITHOUT THE ART OF EAT- 
from sevoro headache and disordered Mtmuach, and after tiying alinost J. ING.— HINNRR ENGAGEMENTS.— BTI MU LANTvS.— TOO RJOH 
everything and spending much money without Imdmg any benotit, 1 was POOD. - LATE HOURS. —INSUFFICIENT EXERCISE. -EXCITEMENT, 
recommended hy a fnena to ti’y ENO’S FRUIT SALT, and Ixdoro 1 had &»•. — A gentloiuau writes: “When I feel out of sorts, 1 take a dose of 
tinishod one liottlo I found it doing me a grout di al of goi>d, and now I ENO’S FRUIT SALT one hour bofuru dinner or first thing in tho moroLig. 
tun ronhired to my UHual health ; and otlici'B 1 know that have tried it havo _Th‘» effect in nil I could wish.” How to enjoy good food that would 
not enjoyed such good health for yuarH,— Yours most truly, Rudt. j otherwise eauso biiiouMnesa, hoadaoho, or dirtordoreu stomach— use END’S 
IlUMimuKYS, Post Office, Burrasford.” | FRUIT SALT, 

S uccess in life. — “ a new invention is brought before the public, and commands Bucoess. A score of abominable imitations are 
immediately introduoed by the uuscrupulous who, in copying th« original closely enough to deceive the public, and yet not to exactly 
M to infringe upon legal rights, exercise an ingenuity that, employed in an original oJiannel, could not fail to secure reputation and 
profit.” — AnAMH. ^ 

C AUTION.— '-Lpf/al rights are protected in ercru civilised country. Examine each Boulez and see the capside is marked “ ENO’S FlIUIT 
SALT.” Without it yon. have been imposed on by worthless imitations. Sold by all Chemists^ price 3s, Od, and 4s, Cd, 


OIREOTIONS IN SIXTEEN LANQUAQB8 HOW TO PREVENT DISEASE. 


iTepwed only ntlEKO’S FRVXT SALT WORKS. HATOSAK, LONDON. 8.1!.. by J, 0. ENO’S FAtent. 
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PHCENES IRON WORKS, 

CALCUTTA. 

THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA, 

JESSOP & CO., 

Civil and Mechanical Engineers, Contractors, Brass and Iron Founders, 

Metal Merchants, &c. 

Forged and Cant Iron Wo7% BoUei% Machimry fen' Jiite^ C(4ton and A‘/Vv Indigo Tra Caidnis^ tie, 

CofUractorn' and Br id' 'making Plants and every cluas of Iron •aid iJnss Work made io order. 

SOLE ^GhENTTS EOE 

Uobey & CVfl celebmted Portable and Fixed Eiigiijofl and Macliincry, Gwynne CV)’.s “ Iiivim i]»Ie " O jitnfnL;;il PamiR,, Gould a 

Rotiuy Puu)])H, and Kobiuboii’n Patent 8team Traps. 


IMPORTERS AND MANUFACTURERS OF EVERY DESCRIPTION OF STEAM ENCINES AND MACHINERY. 


Kobey & Go’s Portable, Horizontal, Fi.\ed, and Patent “ Kolx'y ” Somi-tixed Eugiiiea,. Com))ined V ‘i tif al Engines and Poilers, Land 
and Marine Poilers, Goiild’H Eotary Power Pumpa, J. & 11. Gwynne’s “ Invincible ” Centrifu^.il Piini]>H, Hand, Lift and 
Force runi]>H, Tangye’w^ Special” Steam PiimpH/* Vauxball” Donkey riini]>8. Flour MiJIh, Saw BcnchoM, 

Sponcer’a Hand Drilling Macbinea, Steam PreBSure Recorders, Rirhards’ Eiigiin' 

Indicator, Gillord’s Injectors, Cooking Stoves, 


Fire-ProoC Safes. 



J. iS: H. Gwyiine’w “ Invincible ” ( Vntrifnga) Pmuj» 
Thia Pump being arranged to swivel on tlie bcd>plaU‘ 
may be fixed at any angle required. Jt does not re- 
quire a foot-valve, being fitted willi Kinall aii oa.- 
haunter inul clack on discharge, which ahvai s keep if 
charged ready for work* • 




b’dluM ’s Cojuliiiied VtU'liiGiI Engine and Boilii 
TIhh clart^ (*f EM'..,nMe ne.Mi’ly twice as large as 
tlmso nf ilio safiie nominal liorso-pMwei of some 
HMkers Tlie Engiih*, iiiMiead of la'ing fixed to the 
as is nsnal in Engines of the same class, i.s 
e](‘i‘l«‘d on a massive (’jusl Iron Standard which makes 
)l quite iiulependent of the Boiler. 



Baniiomo’s “ Indian ” Plough, prico Kb. 15 Howard’s Ryot’s Plough, No, 0, price -Rs. 2Q. 

These Plougha have been expi'CRwly designed and niainilaetiired for the use of tin*. Ityots ol 1 ml m, w ho.se special iieedH liavc heen 
carofullv studied in their constrin^tion. I’hey emhoily nil iJjt; qualification.'^ h»r whifli Ihe native-made impleuients have hitherto hccu 
preferred, whUst being incompanihly siiperior in sti engtli, dinahility, ami «'fii»;iency. 

MORAE’S PATENT SUB-SOIL AND GENERAL PLOUGH 

i^lkthe toil to three thnos the d<;ptli of a native plough, and leaves the good mould on the top. t iocs througli the dirtiest laud 

without getting choked v itli wecfls. Piie<‘. Rs. Jd, 


INDIGO AND TEA PLANTERS’ IMPLEMENTS AND STORES. 
ElISra-IISrElEIiS’ tools STOIIES OT- .A-LL ISZIIsrpS- 

ALWATS on UANP a LAKUE stock Of Vl.ATK, JiAR, jInuI.I;, 'J'r,K AM) t^DKHliOATED TlloN, StKKL, IJllAW, L'ciI’l'ER, I’W luON, 

fpuKPBT Coke, .SiiiTiii' Coal, Fire JIkickv, anp Fiue Ulav. 


CaUilojjueif on Arj/Umtkni. 
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S””0WENS & CO:, 

X404T1302!!r, 

HVDRAUUO CNOmtERS AND MANMFAOTURBRS OR 

PUMPING MACHINERY OF EVERY DESCRIPTION 

Foil STEAM, WATER, WIFE, CATTLE, AND MANUAL POWER. ^ 

Hydraulic aud.Screw Presses, Oil Mill Machiaery, Hydraulic Lifts, Aw. 

SOLE MAKERS FOR GREAT BRITAIN OF 

BLAKE'S PATENT DIRECT-ACTING STEAM-PUMP, -MORE THAN 10,000 IN USE. 

THE FOLLOWING AKK SOME OF THE PHOMIi^ENT ADVANTAGES OF THE BLAKE FUHP:— 


It will start at any point 
of atroko. 

It hoB no dead point. 

It works fast or slow 
with the same certainty of 
action. 

It is economical. Has a 
load on the Slide Valve. 

It Is compact »nd dur- 
able. 


Hand Tower Lever 
Detaoh«td, 


It is intcrchmiff«ablo in 
all its working parts. 

It wiU doliyor more water 
than any other 

H, is made of best mate- 
rials in the most workman- 
like mannor. 

Can be worked at 200 
strokes per hour, or 20 
strokes per minute. 





Pstcut Oettfrifuffal pomps, for ConirMtors 
use, jv Ifrltration ^ork. 


Oast-irou Ifowse 
or Garden Pump. 


PoftsWo Irriitfttors for Hofs* 
or Htesm Pewor. 


BLAKE’S PATENT DIRECT-ACTIKG STEAM PUMP AND VERTICAL BOILER 

:B’0T?. 3?0'Bt:FOSES, 

FILLUW WAm^-SUiTLY TO PLANTATIONS, SMALL TOWNS, OH VILLAGES. 

Whiteftiax’s Ironworks, 'Whitefiiax’s-street, Heet-sfcreet, London. 

one? Etlim<xt,u Free on Application, 

»®a™w« &r»uwo w tom" Oivw*, OmmtA. 








irb, iasi:! 


THE 


TOM ASmCTJLTUEIST. 

A KdlTTHLY 

jmHAL OF mi AH AQRtOULWRE, MIHERALOQY. AHD STATISTICS. 


VOH’TOI.] CALCUTTA SATURDAY, DECEMBER 1, 1883. [No. If. 




GAHOrs PSBa COTTON MI,TINa 

4MSOIAU.Y«UITEO MB AM»M«TIMTI0 ittINPM AND AMOAO. 

"'ri^tz&s. 


ELiMBUStOB 
ftraiilN . 
Sydney 


im 

... ^ %L iefl9 
1879 


Ata^nta ... 1883, I New Zealand 
Kn 


CHraiK3^!lfI .M 

KewYc^i^ 
Melbourne 


First Premium, 


Irst Prize, 


,1880 Pim^PEci 1S81 

... 1880 Ataiaiwa 1881 

... ... 1880 PiTTSBURw ... ... ... 1882 

1883, [ Falmouth 1883, | Tynemouth 1883*, 

Sydney, 1879. Hamburg, r Diploma, 



New Yorjc, 1880i 



‘ : 1S.V9 




mme, 1880. 1878. Cincinnati, June, 1880 

OVXE 450,000 mt SOLD DtrSmO 1881, 

^Including 3,877 feet of main Driving Uelta, of Avidths I'anging from 13 in. to 
60 tn., are working in over 6,000 Mijls Euro^ and Amerioa. 

The following Tests {hy KivhoXdy^ of London) ahm the relative strength and valm^ 

compared, with Leaili^\ 




Breaking Strain pe^ ^quara of Section. 

rrryfe^TSi 

Brioo ppv foot, 

B 68 t Double Lofttber 6 io. Boltiug 

... 

3,5721bs, 1 


6 *. 7(1. 

Oondy's 6 in. x 8-ply Cotton 



6,m lbs. 

1 1 

..-T— .JiPT 

2 s. 6d. 



THE 

GANDY BELT. 


Any Lvnqlh or Width 
for Main Driving, 


It ifi the best belt 
ever ..lade for all purjxws- 
es. Much Cheaixn* and 
Stronger thau Leather. 
.Tlin\Iovighly .Waterproof, 
an<l not affected by tem- 
perature. cliugH well to 
the pullcye, runs true, 
and can be m.ade any 
length without jointw. 

This Series of Belting 
(see engmvlng) wow sup* 
rdied m One Order to 
Messrs. John Oroftiley 
and Sons, Halifax, Ma,y 
1 , 1880, and continues to 
give entire satisfaction. 



BEXiT. 

( /lANDY'S Patent American Cotton Beltii^ can olaim a suj>eriont>' over loatbor bolts in ovary particular ; ite cost 
\X being about half tljat of leather, while its strength and gripping power i« ubout double that of the Ixjist loutlior, 
as shown Iw repeated tests taken by Kirks Idy, -of London. These t5»ti are given above to which »i>ookl attention is 
dirocted. Tneso ** Gandy ” bolts arc made of any width up to 72 inchett, and any louMtb up to 340 feet without j int, 
thus obviating the nocearity of having two belts on th^ some pulley', a sj^Htorn <d driring wbioU is dovc»- satisfactory 
as it 18 ipipownblo to Ixavo biefts of exactly tlie same tension ; bonce one or tlic other it always caiisini-f u stoppage. 
I’hose stoppages kre avdide^ by using Gandy’s Patent Belts In ono width. These Gandy aro made of tiic mikut 
Amvricftn Cotton Duck, spfec^ally prepared at Baltimore for tha pmipose, and thpu put togotlior ami t'uualMKd by Oaady’a 
pfitented spi^cial Machinery and prooewi to.pwrvont stretching, and render them hnpervio\iB to attiio'<iihoric ioffuaueb, 
Ktees^ed of advantages such as these, the iwiversal adoption of (jcandy s Belfe> cou only be a ^pioation of tifuo. ' ^ 


iii'irP'W'' 


A SDHST AHTIAL ODAKAHim SIVEH VHM tmtl HAIN IIUVQia mT. 

il1l|,^!Tjlf Patentee and Manrdacturer, " " f ♦ WOKKS : Liverpool, England : 0 | 
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GRSAiT 

•FOR PRICKLY HEAf.lUDICESTIOM. HEADACHE. BILIOliSWESS. AMD FEVERS. 


TlM tettlnotiy ot nMloHl fealietten bttn ungnmitfled in pmite of 


UMPLODSl’S PTBETIG SALINE, 

A« i)owM«inf ekttont* mott e«ieiitui tor th« rMtontlon And mulateruiuoA of hMltli Trlth porfitot rUfour of bod/ *od mtod. 

It is R}fferT«s9la^ suad TastelesiiA tonx^xkB a moAit VltaUtixMri luid Beverage. T 

'ION. LASflrrUBl. HEARTBUaN|.j||iA FBVg^lSgjQOLDS; pweuU ond 


alterod oonditlon* of 

Dr. JRQITT.— *• UnfoKlluiR Mrau ot Itnmonip bewoflt to tumklnd.'* 

Dr MOa^Alf it furniinoi the blood #Kli Ite loet Mtllue oQUStltnente.’* 

oovBBiraixirx ovriciAJui ri.AirrBBS 


(Government XedUMl Inepeotor of Vmi|naiitf^m the Fort of London) 
. wrltee “ I here groot jpioaenre in b^lng rojr cordisUeennion/ to ite einoeoy.'* 

cdirlxig for tbJt wdited of titoir oJiiitlUl note 

ite value ag a specie in IFever oaeeg> 

Dr. J. W. DOWf INO.-*' 1 TtMd it in thetreetment of JOrty.two oeeei of Yellow Pwer. ^BAVTOL WHDM. TONJATIB. IHDIA-" Tf* ^ 

pj r to ato to 1 never loot e elnide eoee.** ^ Pyreti o 8eH oc_wtll do more to prevent ferer then ell the Qumine ever imposed. ctM core.* 

^ Fetel Veit Iiidla Fevere ere deprived Dr. T^WEJgJT.— '* I foiu'd Iteot ee e tfiMiiK J»T expeeienoe end femily, in thAworet 

6d«« 4a 6d.» Ue.^ t^d 21s. oaoh. 
CitMte and oiitar praparationi 
ibAance 


enfl aoi heppr to ateto 1 never loet e elnjde aeee.'* 
of^Jboi^' iterin^*odaol.km the ] 

am SKSSbsW'S DgFBgutnrFAnvg the q 


Dr. JB. OXiniOJr (ton 


tbtalDOd oS axiy ^exiUBt or Drug 0tore» in F^t^t Qlass-stqppared Bot^les» ftd. 

b‘m ^bonnoemon^ with the voently otieirveil eAiidifee of the hoe tn i 


jSn I'if ^ treei^’nt of rt i e eiee ^ heetl^ 

To bo obi 

jPleaee note' 

of Xagntiia that XJUCPXiOXrOH’B PTlUBniC warranted not to contain any aul 

which would oan e b oalonlcmrf or btner earthy depoiitg. 

H. X4-A-3^I»XiOTJC 3-U:, 113, LOITUOIT, EvO* 


City Line of Stoamers. 


THE 


rOB LOBHOK nnUECT vii SUEZ CANAL. 


OU}f 0/ Jiianchesttp 
Oitff qf OarHioge 
City €(f OarUerbury 
City qf Venice 
City of London 
City qf Edinburgh 
City qf Khm 
CUy qf Agra 
OUy qf CaXcutia 
City qf Chtfbrd 
City qf Cambridge 


Tons# CaptaKua , 
... 8126 A» MacdcmaM. 
... 2661 6*. HoPherson. 
... 3212 J. Marr. 

... 3207 J. Y. Moffat. 

... 3212 J. Black. 

... 3212 \Y. H. Barham. 
... 3230 A. Thoms. 

8412 J. Gordon. 

... 3838 R.MoKell. 

... 4000 Wm. Miller. 

... 4000 D. Anderson, 


City of Bombay 


... 4500 (building.) 


le Citv of Aara 1(6.) will be desnatclied about the 11th 
JDeoemberi and followed by the OUy of Canterbury (S). 

The steamers have special oompartroents for stowing Indigo. 

GLADSTONE, W^YLLIE A Ck)., 

7 Agents. 


IlA-lTEHia-TTlSTa-E! 

FIBS BBIOES 


AKD 


SOUTH OF INDIA OBSERm 

Published Wsbklv at Ootacamitnd, 


The Head-quarten of the Madras Ckwemment for 
the greater part of the year. 

TSltMS OP SUBSOBtPTIOJSr. 


Per annum 
„ half-year.. 
„ quarter .. 
,, mensem .. 

Neilghci 


(Exclusive of Fobtaoe.) 

Adyaaoo. 

... Rs. 20 0 0 


10 

6 

2 


Arrears. 

R«. 28 0 0 
14 3 0 
7 0 0 
2 8 0 


tt 

I) 


rg Press Co., Limited^ Proprietors. 

Agents In India : 


Messrs. HIGGINBOTHAM k Co. .« Madras. 

•Agents in London : 

Messrs. GEO. STREET & Co. ... Oomhill 

F. ALGAR, Esq. 8^ Olemmt^sdanct I^mdon, E.C. 

Messrs. BATES, HENDY A Co ... 4> Old Jewry ^ London. 
Messrs. GORDON A GOTCH ... St. Bride-street^ London^ E.O. 
Messrs. RHODES A Co. .,.84, JSicholas-lane, E.O. 

14 


DRAINAGE PIPES. 

APPLY TO 


BURN & CO., 


CALOUTTA. 

16 


NOW BEADY. 


EEVISED JiDITIOK. 


QtJBURBAN Villas, Market Gardens, and Residential Farms, 
in Kathiawar.*^ By Major H, L. Nutt, Bombay Politioai 
Department, Price, One Rupee per copy. Apply to Superia- 
toBdenti.^gpmbay Eduoation Society’s Prws, Byculla. 


THE 

TROPICAL AGRICULTURIST : 

A MONTHLY 

Record of Information for RIankn 

OF 

OOITEE, tEA, OOOOA, OIHOBOirA, eVOAB, PALMS. 

AND 

OTHCR PROOUOTS, * 

Suited for cultivation in the Tropics. A 

Published on or about the 1st of each month by A. M. apd 
J, Feiguflon, Ceylon Observer Office, Oolombo. 

Price in advance yearly, Be. 10« 

Re, 1 2Kt copy. 

10 


December 1, 1888. 


THE INDIAN AGRICULTURIST. 


435 


• We puhlith the following paper's at this Office 

THE INDIAN AaBIODLTDElST. 

(MONTHLY.) 

Bate! of Suhseription, incMitig pottage, 

SXBICXLr IN ADVANOJS. 

For India • '.'.'.^■^7 

For-f-^po.. • -y .. 13 

Singh cojpUff 1 ; buck copha^ Ha, 2, 

Acli>ertiamem for the ** Indian AgrienUaruti'' should be sent, in 
not later tSm the 2Std^ to appear on the tst of the following mnth, 

TBS wiasum or utbxa axh) sifATSBiiAifr. 

(WEEKLY.) 

Bates of Subsoitiptioni including postage, 

STRICTLY IN ADVANCE. 

Town, M^usaiL 
f Yearly ... ... Ba. 20 0 Ba. 22 0 

For India «,,*{ Half-yearly ... ... „ ii o „ 12 0 

(.Quarterly ... ... „ 0 0 ,,7 0 

The reduced rate for Miiaionaiies is Rs. 15 per annum. 

For Europe ;;; H 0 

Single copies. As, 8 ; bach copies, He, 1. 

AdverlUemMs for the “ Friend of I tidia should he sent in not later 
than fiiclaif, to appear on the following Tuesday, 

THE STATESMAN AND FRIEND OP INDIA 

(DAILY.) 

Hates of Sahsoription, including postage, 

.STRICTLY IN ADVANCE. 

7bj4»?i. MofusHl, 

{ Yearly ... ... Ra. 30 0 Ra. 42 0 

Half-yearly... • 19 0 22 0 

Quarterly ... ... „ 10 0 „ U 8 

Monthly ... ... ,,3 8 ,,4 0 

Single copies, As, 2 ; back copies. As, 4, and S. 

Advertisements for the ** Statesman ” should he sent in not later than 
5 p,m,, to appear on the following morning. • 

• Intending Suhscrihes'S will please address the Manager, 

Suhsoribers should stcUe distinctly for which pai’ER remittances 
arc intended. 

Agents in London for the above papers : 

GEOKGE STRKErr, Esq. ... OonihiU, 

F. ALGAK, Ksq. ... 11 d; 12, CkmonCsdanv, London, E.C, 

BATES, HENDY & CO. ... .V, Walhrook, London, E.(L 

D, J. KEYMER & CO, ... 1, Whitefriars* ’Street , Fleet-street , 

London, E.O. \ 

SOLE AGENTS FOR THE UNITED STATES : 

THE INTERNATIONAL HE^^SPAPER AGENCY, 

H. P. HUBRARD, Proprietor, 

Hnv Haven, Connecltent, U.S.A, 


PLANTERS’ STORES & AGENCY CO., 

MEBOHANTS AND DENEBAL AOENTS. 

Oaloutta,-30, STRAND. 

Ociieral AV. E. S. Jefferson. 

I Manager •• 

Agencies for Tea Estates undertaken on the most 
advantageous terms. 

Coolies recruited by our own staflT of experienced Agents, with 
Dopdta throughout Chota Nagfpur and at Dhubri. 
Indentors and Consignees of ail merchandise. 

• Army, Navy, Civil Service, and Private Agents. 

AHaain.-“THE exchange,” dibeugarh. 

I W, J. Whbatlry, Manage, 

A. D. Stdart, Agency Superintendent. 

j Direct Importers of every requisite for Tea Estates and Eu- 
j ropean Residents. 

Price Lists on application. 

j Agents for India General Steam Navigation Co,, Ld. ; Agents 
for Commercial Union Assurance Co., Fire and 
Life ; AgenU for “ Star ” Line Ocean 
Steamers, Calcutta to London ; 

Agents for Reuters 
Telegram Co., 

Limited. 

I London. -GREAT AVINOllESTER-STREET, E.C. 

I 

E. G. Rock, Secretary, 

Agencies at Birmingham, Bordeaux, and Charante. 

0 

GOVERNMENT 

^ N eJpcicDf substitute for Quinine, Sold hy the prhiCipaX European 

Supri intends lU, Botanical Gardens, Calcutta. Post free, 4 ok,, at 
Hs. 0 ; Soz., Rs, 11 ; IG ok,, Hd, flO-Li. Cash with order. 


THE AGRA BANK, 

“ limited:' 

Capital ... ...£1000,000 

Reserve Fond ... £190,000 

CALCUTTA BRANCH. 

CURRENT ACCOUNTS are keot, and 
Interest allowed, when tiio Credit ihtlauoe 
does not fall below Rs. 1,000. 

DEPOSITS received available at any time 
for Remittance . to England in tlie Bank’s 
Bills, and Interest allowed thereon at the 
rate of 4 per cent per annum, 

DEPOSITS are also received for fixed 
periods, on terms which may be learnt on 
application. 

DRAFFS granted at tlic exchange of the 
day on London, Scotland, Ireland, and the 
Bank's Agettoies in the East. 

CIRCULAR NOTES Issued, negotiable 
in the principal places in Europe. 

GOVERNMENT and other STOCKS, 
and SharC^bought and sold, and the safe 
custody of ^e same undertaken. 

;2SXERE8T, PAY, and PENSIONS col- 
; and every other description of 
Bft.i\ Ving Business sm Money Agency trau- 
sacted, 

All Remittances should be made ]^y* 
able to the Agra Bank, Limited, 35 


i The Public are invited to send, from any part of the world, to ROBINSON and 
I CLEAVER, BELFAST, for Samples and Ml range of Price Lilts (POST 
FREE) of their 


IRISH LIKEN :i 


'Thoir Irish Linen CollarH, Cnffa, , Real Irish Linen ’•J'l • H'lvf, 

ShtiliA, have the merit oX ; IpiCU S yards wide, l/ll Jior , 

I oxcel 1 e u c o and' lUlOH yard. J 

' fhoAiiucHs,’— I -- Extra Heavy (a mn»t dnr* 

■' ' — able article) 21 yards 
' tvuii iJirt’ulur. wide, 3/3 per yard. 

Holler Towelling, 18 luch 
X . -• /II II wide, 3 Jd. per yard. 

Ladies and Chll- Linen Oiw- 

dr«n 8, 3.fold, 3/11 gurpHce I lUCIJQ t«rg, 8/3 per 

- n ; l-l WtllO dox. ; d 1 a s * ^ _ 

. 4’fid«l, 4/11 to 6/11 gl^f^ * por Cloths. 4/(ipor 

■ p«rdo». yard. - - - rtoa, 




Qontltmsn'i 


— — . tvuii Clrrulur. wide. 

Roller 

Ladies’ and Chll- wide, 

COLLARS. LIN 

. 4-fol4l, 4/11 to 6/11 gLii^ % per 
■ p«r do*. yard. ^ 

n II r r P ForLadios.Qontle- 
l U r r g, men, and children, pjai. Napkins, 

6 /ll to lO/W per do/. 


ilnilSTiTOHsn 


pocmi 


8/6 ijer do». 

Dinner Napkins, r , y 

& SHIRTS. Ta,r . & DAMASKS. 

front* and , yds sqtwre, 8/11; ...‘The Irish Cambrlci of XMeri. 

«.«. S;a ^rhaU - '^1 yard, w 4 KoUnwn A CUavor hav. aworld 

Lodlcs’ Undor-Olothlng, Baby Linen, Cros* Materials, Pl.muols, Irish an I Swiss Knihrohloiics, lloiltry. 
Gloves Under- Veete, Pants ; also Lace Goods oX every description, at lowest wUtdesale prii os. 

_ - RPBINSON A^OiXAVER,Manttfaotwer», b|rSp|cW Ap^^ 

p^tment to herUa4«Bty wftQaeea and her Imperial Hignaeaa 
tbe Drown Prlnoeka of Oetmany. 

THE BOYAL XBX8H tUlEN WABESODSB. BELFAST. 


. d.ix. 

“ Fine Linens ' 
and Linen 
Diaper, 

104 . per yard, 

& DAMASKS. 


per dog. 
.. 4/6 
.. 8/4 


HANDKERCHiEFS. 


‘The Irish Cambrics of MsMn. 
Robinson At CLavjr liavs a world 
wide fame.’ — /'Ac 
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PH(ENIX IRON WORKS, 

CALCUTTA. 

THE OLDEST ENGINEERING ESTABLISHMENT IN INDIA. 

JESSOP & CO., 

Civil and Uechanical Engineers, Contractors, Brass and Iron Founders, 

Metal Merchants, ftc. 

and Catt lr<m Fori, Boilers, Machinery for Jute, Cotton and Rice MUls, Collieries, Indigo Concerns, Tea Gardens, itc., 
Contractor^ and Brichmahing Plant, and every class of Iron and Brass Work made to order, 

SOLE -A.GhEISrTS EOE 

Eobey & Co’« celebrated Portable and Fixed Enginea and Mnchineiy, Gwynne & Co’a “ Invincible ” Centrifugal Pumpi, Gould’a 

Rotary Pumpa, and Robinson's Patent Steam Traps. 

MPmOIS MD MAIlUFIOIIIERS OF EVERY DESCRIPTION OF STEAM ENMNES AND MAGHINERY. 


Robey & Co's Portable, Horizontal, Fixed, and Patent “ Robey ” Semi-fixed Engines, Combined Vertical Engines and Boilers, Land 
and Marine Boilers, Gould's Rotary Power Pumps, J. & H. Qw 3 '^nne’s “ Invincible ” Centrifugal Pumps, Hand, Lift and 
Force Pumpa, Tangye's “ Special” Steam Pumps, “ Vauxhall’ Donkey Pumps, Flour Mills, Saw Benches, 

Spencer’s Hand Drilling Machines, Steam Pressure Recorders, Richards' Engine 
Indicator, Gifford’s Lijectors, Cooking Stoves, 

Fire-Proof Safes. 



J. & H. Gwpne’a “ Invincible ” Centrifugal Pump. 

This Pump being arranged to awivel on the bed-plate 
may be fixed at any angle required. It docs not re- 
quire a foot-valve, being fitted with small air ex- 
hauster and clack on discharge, which always keep it 
charged ready for work. 




Robey’s Combined Vertical Engine and Boiler. 

This class of Engine is nearly twice as large os 
those of the same nominal horse-power of some 
makers. The Eagino, instead of being fixed to the 
Boiler as is usual in Engines of the same class, is 
erected on a massive Cast Iron Standard which makes 
it quite independent of the Boiler, 



lEUuome’s “ Indian ” Plough, prioe-Rs. 15. Howard’s Rvot's Plougho Ho. 0. prlce-Rs. 20. 

Those ploughs have been cxprossly designed and inanufoetiircd for the use of the Ryots of India, whose special needs have been 
carefully studied in their construction. They embody all the qualifications for which the native-made implements have hitherto been 
preferr^, whilst being incomparably superior in strength, durability, and offioicncy. 


MCRAE'S PATENT SUB-SOIL AND GENERAL PLOUGH 


Stirs up the soil to three times the depth of a native plough, and loaves the ^od mould on the top. Goes through thC dirtiest land 

without getting choked with weeds. Price, Hs. 15. 


INDIGO AND TEA PLANTERS’ IMPLEMENTS AND STORES. ^ 

BJira-IlSFHffillS’ TOOLS jSuITO storks ok .AXL BZC3S"1DS. 

Alwats on hand a LAuaK STOCK OF Platx, Bar, Angle, Tex and Corrugated Iron, Stbel^ Brass. Coffer, Pxq Iron, 
Foundry Coes, Smitey CoaJa, Fire Bricks, and Firs Cuy, 


Coifiksm on A^UecuHon, 
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Our Correspondents ami ContHlmtors will great! y oblige 
'iis if they n^UL take the trouble^ where* Ihe reUmis of cultiva- 
tion are stated by them in Indian weights afid measures^ to 
give their English equivalents, either in the text, in paren- 
thesis, or in a foot-note. The bigah in particular varies so 
much in the different qn'ovinces, that it is absolutely necessary 
to give the English value of it in all cases. Jt would he a great 


KAING GRASS FOR PAPER-MAKING. 


(To the Editor of the Paper Makers' Monthly Journal.) 
Sib,— M any of my friend*, knowing that I hold a oonooBiion 
from the Indian Government for the ooUeotiou and produotion of 
** paper stock ’’ from bamboo and other fibres in Bdtish Burtnahi 
have asked me how it was 1 had allowed Kaing gtass to esoapo 
iny attention. 

Mr. Bucklers oommanicatiou, published in the Angust number of 
tho Journal, shews ample reason for this u«sa/;tsd neglect on my 
part. 

In 1S76 the Indian Government sent me a oousignmont of this 
elephant or tiger grass (os it iv> called), requesting me to investigate 
its value for paper, and report thereon. This 1 did, stating that, 
in my judgment, although possibly it might be utilised in India 
locally, for a low class or quality of paper, tho yield would be so 
small of available fibre, and the cost of reducing it to a carrying 
condition so heavy, tnat it could not possibly be imported into this 
country to pay. 

A simple analysis of Mr. Buckle's figures fully endorses thU^ my 
opinion. These show that ** 47,13*1 l>onnds of the canes as cut 
' produced' 6,761 pounds of raw stock/' a yield or rcaUit of 14 per 
cent only after oleanifig, and furtJier that tho cost ol the raw grass 
and tho labor in producing the raw stock amounted to 17s. Id, for 
100 pounds, or equal to £19 per ton. 

The freight alone of such I'aw stock to Europe, owing to its bulky 
character, would amount to more than the present selling price of 
esparto grass, but I must assume that Mr. Buokle could never 
contemplate shipping this raw stock to England ; therefore, that 
it would be chemically treated and converted into a towdike 
condition to economise transit, oUarges, and freight. 

This operation would have to bo conduct*?d in the ordinary 
inaunor as practised with other similar materials, and iu boiling 
alone, to say nothing of bleaching, tlie ?'a?r stock would lose at 
least as much ns esparto, say 50 per cent ; therefore, the cost of 
this prepared stock would be £19 per ton x 2 =; £38 per ton for a 
material very little, if any, better than esparto, tho equivalent 
selling piice of which would be say £6 per ton X 2 £12, I say 


refoy'^ti if the Government itself followed the same course in all 
the official reports published by it 

All correspirndmce ittvst bear tlic full mime and address of 
the writer, not necessarily for publication, hut as a guarantee 
of good faith. We shall take no notice of anonymoiLs letters. 
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nothing of the cost of the chomicala, fuel, labor, interest on plant, 
Ac., Ac., nor of freight to Europe, and general charges, all of which 
must, of coarse, be atlded to ttie above £38. The conclusion is 
obvious. 

Kaing grass is a reed full of pith, and with many joints, which 
must be got rid of, as only the thin woody exterior shell contains 
the fibre ; hence tho low proiluce of 14 per cent, for the raw stock. 

There are many other raw grasses iu India superior to Kaing 
gross, but iu my humble opinion fw raw gnutSy or the stock pro- 
duced therefrom, can come to compete with esparto. 

The paper trade are much indebted to Mr. Buokle for the kindly 
interest he has ttiken in this question. India, and especially 
Burmffh, abounds in indigenous raw fibres, many of which can be 
cultivated, and with Mr, Buckle's co-operation, I believe ere long 
we may hope to see some of tho stock prodnoed from such fibres 
introduced into the trade, 

I may, perhaps, add that an essential point to be considered Is 
that any fibre or fibrous stock introtluoed must be able to come into 
competition with esparto— that is to say, its cost no more, and it» 
quality at least as good if not superior, when the old adage will 
hold its own, ** Good wine needs no bush.’* 

THOMAS ROUTLSDGfih 

Ohuiheugbi Sonderiaui^ 
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WHAT WE KNOW, AND WHAT WE WANT TO 
KNOW, ABOUT CEARA RUBBER. 

{To ih) Editor of the Oeylon Obtorvet*,) 

Siit,-^We know a good deal about experiments on a few Indivi- 
dual trees, but we want to know something about results on a 
larger aud more business-like soale. Mr. Gilliat is last in 
the field, and gives us interesting Information, but, like his prede* 
oessors who have written on rubber, he relates results of a few 
trees only, aud they do not add much to our previous knowledge. 

We know that tho trees will probably be short-lived. So say 
botanists, and its very rapid growth favour the idea. If, there- 
fore, wo are to make any profit out of it, we ought to begin at 
once to learn how that is to be done. 

Wo know, that whether tho treo be young or old, wounds made 
for tho purpose of extracting Its milk soon stop bleeding ; and 
therefore a very little milk can be obtained from any wound, how- 
ever it may have been made ; nor can wo obtain much milk at 
any one time, however many wounds we make, Trees subjected 
to the severest treatment, In order to ascertain the utmost yield of 
mfik procurable, have proved, by their insuifioieut yield, that we 
must depend for any remunerative result on frequent tappiugs. 
We know, in foot, that we must be content to take a little at a 
time, and to take it often. What we want to know is how much 
we may take, and how often. 

In the first place, therefore, we must devise a method of tapping, 
which may be often repeated without material injury to the tree 
or the bark. Every kind of incision that has hitherto been tried, 
whether vertical, horizontal, or arrow-shaped, has proved, sooner 
or later, to seriously injure the bark. It is true that the outs or 
silts sometimes heal pretty quickly, but they arc often a long time 
in closing, and produce serious soars. Some slits made several 
months ago on trees a year old arc gaping yot. Although renewed 
bark has formed, it does not close over the wounds, which are now 
three times os wide as when they wore first made, owing to the 
rapid growth of tho trees, rerhaps, Mr. GilUat’s method may 
succeed better, but that remains to the seen. Meantime, it is 
satiilactory to know that a row of puuotures will yield as much 
milk as a vertical slit or incision of the same length, whether such 
incision be made down to the cambium or be a mere shaving down 
to the laoteals. Punctures heal quickly, without material injury 
to tree or bark, and may bo repeated at very short intervals. Trees 
have been thus tapped daily for several weeks without their show- 
ing any difference as compared mth untapped trees in adjacent 
lines. Even when incisions heal completely, the renewed bark, 
especially in old trees, is very rough aud Intractable. For some 
time it yields very littlo milk, as compared with original bark, 
and is always rough aud uneven. The methods of tapping by 
inoisiouB seem, tUorefore, to be a needless os well as an injurious 
mutilation of tho trees. 

My first prickers wore intended to tear the bark a little, in order 
to produce a wound that would not close too quickly, but that is 
a mistake. A rough wound bleeds no longer than a smooth one ; 
and a deep one, down to the cambium, yields no more milk than a 
Vballower one that reaches the laoteals. iThe prlokers are now being 
made with a guard to prevent the spurs going too deep, and are 
made to produce a clean wound instead of a rough. 

The quantity of milk procurable from different trees of the saTne 
age, at the same day and hour, aud from the same tree ou different 
days, varies very much. This has been ascertained, but we ought 
to know the cause or causes of this variation, so as to adapt our 
proceeding accordingly. The factors of the variatiou are probably 
tho hour of the day, the state of the weather, the oonditiou of tho 
tree, whether in fiower, fruit, or flush, and the time of the year. 
The part which each of these factors plays remains to be asoerbaiu- 
od, and can only be found by persevering and systematic experi- 
ment. Oocasioual or casual trials arc of no avail whatever for this 
purpose. Tho milk drawn in the early morning is generally thin 
and watery, and becomes thicker as tho day advanooB. After 
10 o’clock, it sometimes becomeH too viscid, but in the evening it 
again flows more freely. As a rule, milk may be drawn at all hours 
of the day, but it remains to be seen wiiether it would be better to 
dlsoonthme the extraction during the heat of the day. The 
quantity of milk drawn, so far as it depends ou the operator, is 
regulated, of course, by the length of the vertical row of punc- 
tures. Hitherto, a double row of 4 to 5 feet in length, on one side 
of a tree of aboat 5 inches in diameter, has been found to yield 
about Ifi grains of dry rubber per tree. Tho daily collection of a 
oooly is alfout half a pound, and will probably be increased by 

Wo tnat to kopw 


more about this, but, should It be found that, trees will bear such * 
extraction for 240 days in the year, the cultivation would be pro- 
fitable, and there Is reason to hope for such a result. 

The curing of rubber seems to be a tedious business. My first 
collections were made in tins, and each day’s colleotion formed a 
cake at tho bottom of the tin. The milk coagulates so quickly 
that the cake, though soft, can be removed from the tin wt^^n 
oooly returns from the field, but afterwards it dries and luMhus 
slowly. Pressure causes a quantity of liquid to exude, and even 
when the cakes are hard they contain holes, like those in Parmesan 
cheese, ful of liquid. Late experiments have been made with 
on apparatus which forms the rubber into strings, and these, when 
wound Into a ball, look very pure and business-like, but even these 
balls, when cut in two, disclose some slight rsmalns of liquid im- 
purity. Probably Mr. OhriSty’s suggeitioti of tho use of a cheap 
spirit might assist in eliminating this mucilaginous matter ; but 
spirit Is costly, and there does not seem to be much room for extra 
expenditure In the process. The cake rubber was valued at 2s. 6d. 
per and tho balls 1 think at 4s. 

The foregoing is very imperfect, and shows rather what we want 
to know than what we have already learnt. Still, it is as far as 
I have got, aud perhaps some of your correspondents can advance 
it a stop or two further. W. 

[It must not be forgotten that most of the experiments yet made 
in Ceylon have been made on immature trees. As the trees grow 
older, it seems roatonable to expect if not more juice fr 'm a cortaiu 
surface, yet a juice far loss watery— almost pure gum, In fact.— Ed., 
0 . 0 .] 

Jrtdiait 
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THE ASSAM AGRICULTURAL DEPARTMENT. 

the 20tb December laat year, there appeared i. the 
Assam QazetU, a notification to tho effoct that the Chief 
Commissioner of Assam offered a prize of Rs. 250 for the best 
essay on cultivation in the Assam Valley. The essay 

was to bo wxitten in plain grammatical English, aud literary 
excellency was very properly considered of lessor moment, than 
a careful and orderly statement of ascertained facts. The 
object of tho essay was to explain the uses which the ryot 
makes of his homestead land, and the value which he attaches to 
it, and the following pom^ were set forth as those on which 
information was desired ; — 

1. The average area of the homestead, as compared with 
ryots’ rxLj^it and fariiighati lands ; how long it takes the ryot to 
bring his homestead into the normal condition ; and whether 
the cultivated portion shows any marked difference in the 
nature or productiveness of the soil, due to more careful 
tilling and manuring, as is found to be the case in other parts 
of India. 

2. The products of the homestead whether for food or other 
uses, as bamboos, plantains, castor plants, betcl-uut, palms, 
mango, and jack trees, vegetables, tobacco, sugarcane, or 
Hesamum (^«7), &c.; the mode of cultivation of each sepai’a tel y 
the amount of labour and expense which it involves ; the times 
at which the products are gathered, aud the uses to which they 
are put ; the mode of prei^aratioii for consumption, if the pro- 
duct is iu tended for that purpose ; and the nature of tho trade, 
if it is sold. 

3. The return obtained by the ryot for the labour aud 
money expended ou liis homestead ; tho extent to which it 
supplies him with articles of domestic utility, or petty trade, 
aud generally contributes to the food and coslifort of the 

I family ; what value the ryot sets upon his homestead, what 
price it commands, if sold, as compared with rupU aArvand 
under permanent cultivation j whether the resignations of 
I homestead land which annually occur are merely formal, aie 
due to negligence iu allowing portions of the homestead to be 
overgrown with jungle, ox occur mainly in conseqaence of the 
ryoi’s removal to another village i and, if so, the reasopt which 
a re su&cieiit to induce the rjQt to Abandon his hornet 
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Theabov^liitlsnotaneKhaustireone, but merely inteli^ed 
to indicate what wae required. All the information recorded 
^on theee, and other points connected with the subject, were to 
*be of as precise and definite a character as possible. The 
Chief Commissioner reserved the option of withholding the 
whole or part of the prize offered, if none of the essays submitted 
should come up to a certain standard. The essays were to bo 
submitted to the Director of Agriculture not later than the 
lyt of July 1883. 

' Sgitppears that only one essay was submitted which was 
found unsuitable for reward, although it contaiuod interesting 
information regarding the superstitions current among the 
peasantry in connection with the laying out and planting of a 
homestead. 

The offer is repeated in the QazBtte for November 10th, 
and thei essay on hatti cultivation should be received in the 
Secretariat by let July 1884, 

It is possible, the Chief Commissioner believes, that com- 
petitors may be deterred by the extent of the subject. He 
will, therefore, be prepared to accept essays on a part of the 
subject, as well as those professing to deal with the whole. 
Any competitor may submit a monograph upon cultivation 
and preparation of any one of the articles usually produced in 
the homestead area, tobacco, plantains, castor- oil, betel-nut, 
palms, and bamboos, and the various kinds of vegetable 
commonly cultivated by the ryot. Such monographs will not 
be considered as entitled in any case to the whole reward, but 
will receive a prize corresponding to the importance of the 
subject, and the ability and thoroughness with which it has 
been ti'eated. 

As a model for the guidance of competitors the attention is 
directed to the memorandum on sugaroane by the Director of 
Agriculture which was published in the Assam Gazette of 22nd 
September 1883. It seems to us a matter of very considerable 
importance that the indigenous methods of cultivation should 
be known and diligently studied by all who wish to see 
modern methods grafted on the primitive indigenous agri- 
culture of every province of India. We venture to think that 
not a few failures to influence native agflculturiata in the 
dijectiou of reforms and improvements on primitivt*, iiuide- 
monts of culture and traditional methods of cultivation, arc duo 
in a large measure to attempts at improvement being made be- 
fore the conditions of labour, climate, race characteristics, and 
traditional metliods of the peasantry have been thoroughly 
miistered. Agricultural implements are offered to Indian ryots 
which are in souk^ cases beyond the limits of their means to 
purchase and work profitably, or which are unsuited to the 
physical and* race pecularitioa of the peoide who are expected to 
use them. It has, however, become qyite apparent from the cUass 
of improved implements now offered to the ryot, that those points 
are receiving a greater share of attention than in previous years , 
and no doubt as a knowledge of the whole conditions of the 
ryot and his surroundings, his methods of working, his means, 
bis farm lore, his superstitions, and all else that go to make him 
what he is, ore better and more clearly known and appreciated, the 
better chance will there bo of devising methods and imi)iomouts 
which ho will readily adopt. But after all, improvemeut is a 
thing of slow growth especitilly with races of people like the 
Indian peasantry, who are bound in the fetters of caste and 
ignorance, and wedded to the traditional usages of their fore- 
fathers. 

In our estimation then, the Chief Commissioner of Assam has 
been wisely advised to obtain clear and reliable kuo wlodge 
regarding the management of homesteads. On this as a 
foundation, there is good hope that improvement may gradually 
find a new basis. We are not however very sanguine that 
an essay quite after the heart’s desire of the Chief Commissioner 
or tlie Director of Agriculture may be forthcoming in J uly 
of next year. The men who can write in English and who 
know tH^workiug of the Assam peasant’s] homestead, and the 
methods of culture of any of the ordinary crops, are, we should 
iihtglue, very few. The sous of well-to-do peasants who ore 
being educated in English are, we should fancy, very few, and 
yet it is on this class that the best and surest hopes of im- 
proving indigenous agricolturo are founded* Little, very 


little, we fear, will be effected with the present generation of 
ryots anywhere in India. They will do as their fathers have 
done, and follow the methods and use the implements which 
have been followed and used for ages. If there is any hope for 
Indian agriculture it lies with the rising generation, and liow 
these are to be reached would lead us beyond the sco])o of our 
present purpose. Tho Agricultural Department of Assam is 
wise in laying a good foundation of facts and realities beforo 
attempting to present the ryot with any now method, ^ or any 
wonderful implement, whioh the lapse of year’s and the iiicroasa 
of knowledge would show even to their official imaginatiou 
to be fearfully and wonderfully mitdo. 

AaRICULTURAL IMPLEMENTS FOR INDIA 

W ITH the Calcutta Exliibition so closely approaching its 
opening, it is a matter of considerable interest to consider 
what way the Indian farmer can benefited by implements and 
machinery, and we therefore welcome a contribution from 
Mr. Buck, of a list of those which have been reported to him 
as being suitable for introduction into this country. The list 
before us mentions 83 different implements and machines ; but 
of these, 36 are ploughs of various descriptions, and the othewi 
miscellaneous machines, some of which it appeiirs to us to be 
the height of folly to recommend to the ryot in his present 
condition. They may prove useful on large estates under Eu* 
ropean management ; but where are the ryots who will 
I purchase bullock gear costing £G0 to 100 as prime-movers for 
driving cotton-gins costing £30 to 40 j or sugar-mills at £70 to 
100 ; or pumps at £50 to 60 ; or oven winnowei’s at £20 to 301 
We imagine that the office of tho Agricultural Department ia 
specially to aid the ryo^» and not the European planter or 
merchant, for the latter can well take cai’e of himself, whilst 
the former is a veritable child in such matters, and needs 
leading with a careful hand. Not that we object to Mr. Buck 
assisting the planter by letting the man of Bengal know what 
his brother in Madras is doing, but we believe that tho planter 
may he left to take care of himself in such matters, and that ho 
does not in any way represent the agriculture of India, but only 
a small special branch thereof. Mr. Buck is of course not 
responsibio for tlio o]>iiucm.s ho quotes in tho list he publishes j 
but the inclusion thoroin of machines such ns wo have noted, in 
a manner gives tho imprimatur of the highest agricultural 
officer in the country to recommending them for use in India. 
Thi-s is, no doubt, in a measure due to the fact that Mr, Buck 
has no special knowledge of agriculture himself, and as far aa 
we know, hits no one near him who could assist him in such 
matters ; and as long as tho Government of India persists in 
making its Director-General of Agriculture a mere depart- 
mental secretary to indite notes ” on matters agricultural, and 
at the same time requires him to administer the revenue system 
of a vast empire, so long will such absurdities accrue. Mr, 
Buck, it may be said, has only compiled the opinions of local 
officers ; but they are as unfitted, os ho doubtless allows himself 
to be, from their previous training to see what can be done ia 
this matter. No doubt one of the great< t errors in the intro« 
ductiou of implements into India, htis been the attempt to 
induce tho ryot to accept articles whioh have been designed for 
a totally different set of conditions. The ryot does not caro 
much for labour-saving machines, as his labour Lj to a large 
extent unpaid, consisting of the work of hiinself and hia 
family, whereas in Eui’ope aiid America labor is scarce and 
highly paid, and there arc a groat many other openings for it 
besides agriculture. It appears to us that for most ryots, th« 
implements that can he recommendeil may be counted on tho 
fingers of one hand. Besides a good plough, a winnower, and 
in some cases a maize-sheller or a sugar-mill, there is as yet 
hut little opening, except in the improvement of the cultivator'e 
minor tools, which are go norally very rude and inefficient, 
There is, however, a considerable opening for the introduction 
into Homo parts of tho country of old established native im- 
plements used elsowhoro, but unknown there. Tho Exhibition 
should teach our agricultural authorities this. Wo believe 
that extensive collections have been*made from all the profT* 
inces, and we hope that advantage will be taken of thf 
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opportunity, to flS&emble all the chief agricultural aulhorities 
of the differehl Ooveriimeiita, «o that a fall dlacuaaiou may be 
promoted of the aubjcct, and that they may learn from pei-soiial 
contact what they are each doing, SneU a C. inference could 
not fait to be of great value, and we learn that some sort of 
conference of tlie Directors of Agriculture in the different pro- 
vinces is to ho held shortly, we hope they will bring their 
technical advisers with them, and .so turn the gieat ‘show’ to 
the lioflt account to the country. There in no doubt a good 
deal of ignorance existing in the departments of the vainous pro- 
vinces of India regarding what has already been done in othera. 
Tliis could easily be avoided, if the office of the Supreme Gov- 
ennuent did more to c.all the attention of the authorities in 
each }»roviiice to the results obtiiiueil elsewhere, and so fulfil its 
proj^er function, So long, liowevei*, as it is the practice to make 
use of local and vernacular terms to such an extent as we see 
hi the list before us, which is a step in the right direction, so 
long will the authorities remain ignorant of what is being done 
outside their own particular sphere. In North India, the 
practice is {lerhnps most common, but thei’e would seldom l>e 
much diffionlty in a practical agriculturist finding a proper 
Enghsh equivalent for all the implements in use, and it would 
surely be far better if the use of the imiund, which varies in 
differeut provinces as the unit of weight, were abandoned, and 
results stateil in pounds, so as to be clear to every one. The 
Madrassee does not know what the “ khnrpi " or ** charpai ” 
means, nor does the Bengali understand what a “ guntaka ” or 
** papatam ” is. For a list sucli as Mr. Buck's, to be of general 
value throughout India, such words should be avoided, and 
their English equivalents given, as English is the only language 
which can be said to be at all univei-sally understood in India. 
We should be very glad to know what is the pecuUaiity of a 
“ Wiui” plough, as reported on by the N -W.P iNipartmcnt of 
Agriculture. All ploughs have a beam ; Init we imagine that 
whttt is meant is that a fixed jKile or shaft, afler the style of 
the native plough, replaces the ordinary horizontal beam in such 
ploughs. The point, however, should be cleared up. Absurd 
mistakes there are also in the list, as for instance, talking of the 
‘‘ loaded wheels ” of a grubber. Are there some new ideas con- 
cealed under this expression, with whiidi we are not actjuainted, 
pr ie it sinqdy that the writer did not know wlint he W(is 
talking about ? 

A good plough is of course the first requisite of the farmer 
in all countriGH, but the luauner of it will ditTer according to 
the coudiliotis met with. Thus we find a ditforcnit general 
pattern a<kqjterl in Aintnica to that preforred in England, and 
it is Hcai-cely to be fx^wted that in a country so juJculiarly 
circunisUiiced as Indtii, llio implement ado]>Leil iu either of 
these countries should be suitable. As yet we do not believe 
that the \)lough fur ludm has been designed, nor <lu we think 
that any one pattern will be universtUly adopted. We know 
that this is the opinion of practical men, although wo find bo 
goodaiiautliority os Mr. Bonsou iu a recent report, rtnuarking 
that ** for the greater part of India one general form of plough 
would suffice. * It seems to us that he has Ijeen misled into 
inferring from the present general similarity of the native 
plough throughout India, that a like similarity iu an imi)roved 
plough would be equally acceptable, forgetting that the 
acceptance of an improved plough would denote progress, and 
that with progresa must come divergence in form, to meet the 
•pecial wants of the fanner of ditteveut soils. Do we not see 
ia England, where the general principles to be adopttMl in the 
fdough have been established for 70 or 80 yeiu-s, that tlie 
varieties are almost inuumeral)Ie ? Under these circumstances, 
it is not surprising tliat the opinions on Mr. Buck’s prot6g4, 
the IxaUar plough, should be so divergent, nevertheless we 
believe that the opinion of the majority of reporting officers 
•gainst it, is in the main correct, for the implement is far too 
$m$y and weak of construction for ordinary farm use. This 
is natural wjbon the price— Its. 6— is considered ; for what sort 
nf au inyjiemeaxt can be expected for so little money, and 
particularly when the materials have to a large extent to be 
imported 1 Many persons have been led *il together astray iu 
Iheir fiuie^ours to devise a plough suitable to the ryot, by 
|rylii£ ^ ciomJly to approximate their designs to the native 
ppe, both in cost and manner, sacrificing thereby a large degree 


of efficiency and durability, and turning cut a low-priced, but 
extremely expensive article. A good plough must be, of all * 
things, caimble of sUiuding hal'd usage, and must invert the 
I soil thoroughly. These things cannot be done by a plough 
turned out for Es. 6. It is, however, possible that, by adding 
j a few riq>ee8’ worth of material and labour, a for better and 
more serviceable implement may be constructed. We believe 
that Es. 12 would probably be the lowest figure that should be 
aimed at. It is a figure well within the means of a very large 
proportion of our ryots, and one which would admit of gjfid 
work and material being put into the plough. To go lower is 
to sacrifice durability; and is it likely that the ryots will 
fully appreciate a plough Avhioh needs to bo replaced every 
year or two, just as their present one does 1 It ia true that 
it is far more economical for the farmer, to invest at once iu 
a tlioroughly well constructed plough at a cost of Es. 20 or 30, 
but at present it would be far more difficult to persuade the 
ryot to invest that sum than half the amount, and to a certain 
extent it may be wise to pander to his weakness, though in his 
true interests the higher-priced plough should be pressed upon 
him, and perhaps a plough might be obbiined for leas than 
Es. 20 even, if the Government of India would hunt the world 
over for them, and their makers. For we observe in MrTBuck’s 
list, a plough of Swedish make reported on by Mr. Eobertaon 
as “ the best and cheapest plough yet introduced into India,” 
and costing in Madras Rs. 16 at, we believe, wholesiile rates, 
BO that our dealers should be able to sell them for Es. 18, and 
make a fair profit. While on this point we may note that ia 
our advertisement pages, and published recently in the Madras 
papers, we have seen a plough advertised for Rs, 15 and Rs. 15-4, 
which wc notice Mr. Robertson quotes at Rs. 10 iu Madnw ; 
ami we would venture to ])oint out to importovs that if they 
winh to push the sale of siicU ploughs by the tlmn^^and, they 
niurtt accept a lower rate of piytht than is cnstom;uj in the im^ 
plement trade in England, as they should remember that 
their true interests lie in the sale of uumbei'8,and not in getting 
a lai'ge price for a few. 

Cue consideration which the remarks in Mr. Buck’s list brings 
up, is that of tuiMwisting and the necessity for it. The first 
(piestiou is— Is the practice general or universal t Tlie second 

Is it jwaeBsary ? To botlj of these we answer decidedly, 

** No !” The practice is chiefly adoptixl in carts and not in 
oi\linarv field work, where the goad is used, and i)i a voy 
cruel manner, too. Mr. Smealon in Burmah says that in his 
province there is no such practice. It is true that the ryot 
likes to he near his cattle; but is it not }»ossihle that this is 
almost ontirely due to custom If so, is it Wurth .while saori- 
ficiug the efficiency arid convenienoe of a ])h»ugh to tho 
custom 1 We do not think it is, to the extent that many are 
disposed to do, iu adhering us closely as iiossible to the 
upright handle of the native plough. To the ryot, the upright 
handle ia, we acknowledge, very taking, but unless he really 
grasps the idea that the benefit to be derived from a plough 
does not arise in its handle, but iu its share and mould- 
board, what good arises from his appreciation ? With an 
upright handle, the ploughman loses control over his plough, 
and is therefore unable to do good work unless the soil is very 
even iu texture and soft. A riother point whftch is often aimed 
at, is to replace the usual horizontal baiim of a plough by a 
fixed inclined pole or shaft, as in the native plough ; and it 
in questionablo whether this is a step in the right direction. 
One thing is pi'etty certain, and that is, that by doing so a 
native prejudice is met ; but in doing so, efficiency is lost. The 
cattle are placed in a very inferior position for the exertion 
of their strength, and have to put forth more force to do the 
same amount of work, than would be needed with a plough so 
constructed that the line of draught were more correctly 
disposed. There must be, in the case of the fixed-pole plough, 
a groat downward pressure on the fore-quarters of cattle 
which they have to support in addition to performing ^0 work 
ol ploughing pure and simple, i.e., inverting the furrow-sli^. 
For an animal to exert its full strength in drawing anything,^* 
ia necessary that a line drawn from the centre of resistance to 
the point of attachment should fall very slightly below the 
centre of gravity of the animal, and be as nearly as possible in 
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the horizontal. In the plough, the centre of resistance lies an 
inch or two behind the i^are on the mould-board, about two 
inches above the level of the soil. It seems to us, thou, that it 
is a grave mistake to shorten the plough too much, and to be 
very doubtful whether the advantages of a slanting pole, are 
sufficient to compensate for the undoubted strain which such 
an arrangement puts on the cattle. We have also the ex- 
perience of Various experienced agriculturists and of Mr. 
Smeaton Burmah, that the long stilted European ploughs 
can bo ma ntfi j ^ by native ploughmen with skill, when doing a 
good day’s work* These consideratiottfl must be borne in mind 
by any one trying to make a really good plough ; and we 
venture to hope that the Government of India will take this 
plough question np seriously, and endeavour, with the agricul- 
tural, engineering, and general knowledge at their disposal, 
to work out some really durable form or forms which can be 
placed before the xyot as the best for him at the present 
time, and at a price he can be persuaded to give. When this 
is done, English manufacturers and local makers will compete 
to obtain the hold of the vast market that India must become 
in the future. There are signs that a demand will very shortly 
spring up, and it will arise the sooner if the steps we suggest 
are taken. Beside the vital importance of the plough for India, 
all consideration of other machines sinks into insignificance, 
and we do not propose therefore to touch any other item of 
Mr. Buck’s list. 

AGRICULTURAL IMPLEMENTS AND MACHINES 
FOR INDIA. 


A GOOD deal Of attention has of late been attracted in this 
rresidency to the movement which has set in, particularly 
in the Bellary district, towards the adoption of Europeau ploughs 
by the ryots, and we welcome therefore a list, which has recently 
been published by Mr. Buck, of agriculRiral implements which 
liave been found useful in India. Though we cannot think it 
exhaustive or, perhaps, quite fairly compiled, It cannot fail to b? 
useful to those who are interested in the improvement of 
hualmndry in this country. Every one who has studiecj the quea* 
tiou at (dl, has long ago admitted that the drst and chief want 
of the r>t)t In this respect is a bettor and more efficient plough, 
for the native implement has over and over again been show n 
to he a very expensive and inefficient article for the performance 
of the work desired of it. It is, no doubt, procurable at a 
very low price, but it must be evident that the clieapness of any 
implement does not lie in its prime cost, but in the cost of 
doing work with it. The objects of a plough are, first, to stir 
ainl loosen the soil, and, secondly, to invert it, and thus expose 
it to the ’ameliorating action of the aii* ; and in every country 
where agriculture has made much progress, the latter is regarded 
as being as, if not more important than, Slife former object. TJie 
native plough is almost Incapable of inverting the soil,^ and 
in simply stirring it is very for from being economical. Wo are 
not surprised, therefore, that the greater portion of the list before 
us is filled up with ploughs of various sorts. It is, however, 
a great pity that a little more trouble and expense liavo not 
been directed to its preparation, for there is no possible means 
of any one finding out from the list itseU, what sort of a plough 
it is tliat is being referred to ; a few Illustrations of these 
ploughs and other impjpments which have been found most 
suitable for use In different localities, or for special purposes, 
would have increased the value of the list tenfold. 

Turning now to the implements thomselvos, we notice that 
the “Kaisar” plough, brought out by the department of which 
Mr. Buck was not long ago the head, is placed first ; but it is 
curious that, though so prominently indicated as being the 
plough for India, out of seven opinions quoted regarding it, only 
throe are favorable, and one of these is from the department 
which iseues the plough, and the other two are considerably 
qualified; whilst the remaining evidence given is adverse. 
Btrangely ' enbugh,. no opinion fron> Madras is quoted at all, 
although wc find that in the year 1880, the plough wa«» tried .at 
Saidapet, and^porlcd on as follows The plough is roughly 
finished, without a wheel, and -is unfitted to undergo tlie 
troatnAt^t ^ploughs usuaUy i-eoeive in the field, while it dues not 
turn over the furrow slice efficiently from the bad form of the 
mould-board.” This opinion agrees with that of the Superin- 
tendent of the Kandelsh farm who says that the plough is 
••much too light and ahnsy for any spU ou this slde/^ 


anS an opinion from the Central Provinces. lu the opinions 
on this plough, a remark comes from Burmatt to the effect 
that there It is not necessary that the ploughman should 
1)6 near enough to ids cattle to bo able to twist their 
tails. A good deal of nonsense has been, aud still is, frequently 
written on this subject of taibtwhting, but a good deal of 
experience aud close observation in thin part of India satisfies ns 
that it is utterly unnecessary, and that in many localities Is not 
practised ou plough-cattle at all, whilst we have all seen at the 
ploughing matches held annually at Saldapet, the ploughmen of • 
I the farm driving their cattle with a whip and rope-reins. In 
I pursuing the idea that it is necessary to the ploughman to bo very 
near his cattle, a groat deal of efficiency in and convenience of con- 
trol over ploughs, has been sacrifiood in India. AVe have shown 
that the “ Kaisar ” plough is not the unqualified success that iW 
designers would have the world believe it to be, and it is not snr* 
prising, for they have gone to work on what we believe to he an 
altogether wrong principle in trying to tarn out a very low priced 
implement. The first cost of these pbughs is Ks. 6, and no rational 
being can expect a really useful article that will stand the wear 
and tear of farming operations for tliat sum. Undoubtedly ploughs 
for India must be in the present day lower priced articles than 
those used at home : but it is a mistake to rush to the other extreme, 
and to try and turn out an implement at a price as nearly os possible 
I the same as that of a country plough, or the result must be, os we 
* see in this plough, a light and flimsy article which will not stand 
hard work, and is not thoroughly efficient. Although, perhaps* 
there are many thousands of ryots who cannot afford Rs. 10 for a 
plough, there are as many or more thousands who can well afford 
Rs. 10 or 20 for a throughly efficient and durable one ; and it is 
tho latter class whom it is most desirable to help and en- 
courage, for tho former are only a drag on tho country, and the 
sooner they take their proper position as farm laborers tho better. Of 
course, there will always bo men who would rather have low-priced 
implements, and for these they may bo inaib, but it is a mistake to 
encourage the purchase of suoli implements as Mr. Buck would 
appear to wish. In a list of the implements that have boon found 
useful in India, wo arc surprised to notion the onussion of what Mr. 
Robertson in his report for 1881 calls an “ improved country plough,** 
and which appears to have met with oousiderahle favor in Tanjore 
and elsewhere, and also the omission of Mt‘ssrs, Massey’s ploughs* 
which wc noticed at the time of thw late Agricultural Exhibition. 
Perhaps it is that Mr. Roliertson did not supply the necessary 
information regarding the implements to Mr. Buck in some npeoial 
report. The fact of the omission, hoM ever, remains, aud lesseiis 
the value of the list. 

Wc have devoted so much time to the discussion of the general 
subject of ploughs for India that wo must pass rapidly over the 
other ploughs enumerated in the list. I'hc most promiuont, 
liesides the Kaisar,” among those indicated as having found 
favi'i* arc several patterns of Swedish manufacture, which have 
been selected after numerous trials of various ploughs as being, In 
the words of Mr, Robertson, tho boat an<l cheapest ploughs yet 
introduced into India.” A large munher of Miom were imported 
last year by Government for illustrative distribution in the Freab 
doncy ; tho price of these ploughs is Ils. 8, and they are very 
strongly constructed, but it is to be feared that they arc too heavy 
for general use in a good many of our districts, where only small 
cattle are obtainable. These plotighs arc made by the Ofverums 
Bruk Manufacturing Company in Sweden, and contrast most fav- 
:>rably os regards price and material with those made in England* 
They were first brought to notice in the report on the Madras 
representative at the Vienna Exhibition, on the strength of which 
a number of different sorts were gut out from Sweden, and nndsr- 
wcut trial at Saidapot. These trials resulted in the selection of tha 
plough referred to. Some of the larger patterns obtained at the 
same time, which were found unsuitable for general use, have after 
trials made in the Bellary District in plooghitig up theblaolc ootton 
soils, been adopted there in preference to the clumsy and ineffiol- 
ent large native plough {pedda maddci^a,) and have been imported 
by Mr. Sabapathy ModelUar in considerable numbers for sale to 
tho ryots, at prices ranging, we believe, from Ks. 50 to 60. Seeing 
how satisfactory w'ors the results of the ohaervatious of an amateur. 
Colonel Michael, at V^'lenna, W'e hope that the Government of India 
have taken steps to %;ocurethc best qualified opinions on the agricul- 
tural implements that may be exhibited at Calontta. Advantage 
should be taken of tho opportunity afforded by th*^ pr'J»alile 
presence <if the represoiitativos of the groat manufacturing firms of 
Europe and Australia to atseinble a cornmittue there, oousisting of 
persons of wide general experience of the ryots, oitd special 
ogrioultaral and engineering knowledge* to endeavour to detigii 



445 THE INBIAH AGElCUtTURIST. BecemW 1. 1863. 


n plohj^h imitable for general introduction into the different parte 
of India. it ie our belief that the plough for India hoe not yet 
been devised, and that it ia worth the expenditure of a great deal 
of time and money by Government in trying to put before the 
ryote a really cheap and elHoient plough. Bettor ploughs will 
lead to better and more certain crops, and enable the ryot to 
devote a larger portion of his holding to industrial and fodder 
crops, thus increasing the supplies for export, and beneffttlng the 
livo'stook of the country. 

There is a good deal of amusement to be obtained by the initiat- 
ed from Mr. Buck’s list, in tli© ludicrous jumbling together of 
Implements of totally different characters, and in the remarks on 
these implements. Thus we find the namo “Farnwrist” for 
•* Turn- wrest” given to a plough ; and the ** broad JvheeW of a grub- 
ber by Messrs, Coleman and ** Mortar” for the broad shares” of 
an implement by Coleman and Morton. No such mistakes as these 
would be made by any practical agriculturist, nor would one mix 
up obaff-outtere and winnowers together, or put corn-crushers and 
sugar mills in the saino category. 

Next to the plough, perhaps, the most useful European imple- 
ment to the ryot is the winnower ; for though during the season 
when most of the threshing is now done, there is seldom much 
chance of rain, it is a great pity that the ryot Is driven by the 
absolute nooessity of having fine dry weather to thresh and winnow 
his com as soon as he harvests it. With a good winnower, ho is 
independent of the wdud, and of the weather also to a great extent, 
^d can thresh his corn at the time he finds the market most favor- 
able to hint ; whilst in the case of large fanners the machine, if a 
good one, will save expenditure, and do the work more efficiently 
than can be accomplished by the wind. But though the winnower 
is very valuable in India, and is reported on favorably by most ot 
the officers mentioned in the list under cousidoration, the only 
evidence given regarding threshing machines is adverse, and this 
we find agrees with the experience noted in Mr. Benson’s Saulapet 
Farm Manual. Machines tor shelling maize from the cob have ua- 
turaUy been carried to the greatest perfection in America, but we 
were surprised to see in a table given by the Director of Agricul- 
ture for the N.-W, Provinces regarding a machine costing iis. 78, 
which he recommends for its great simplicity and efficiency, that 
it was capable of only shelling 7801b. of grain per diem ; for on 
turning to the Saidapet Farm Koports for 1870, we found a record 
of an exporimout In which the ** Eagle” maize-shellor, costing lU, 
40 , turned out 7,5821b8, of grain in a day, and it is remarked that 
the figares were not favorable. Tho rosi^ootivo amounts of grain 
which would bo shelled for oue anna at these rates would bo, as far as 
wo can make out amongst a confusion of mauuds by the one need 
In the N.-W Provinces, 107lbs., and by tho “Eagle” l,51Glb8. 
Tho fact that in two parts of India two departments exist for the 
same general purpose, and one docs not know what has been 
already found out by the other years before, does not sny much 
for the interest of tho officer of the N.-W. Provinces department in 
their duty. Several chaff-cutters are very favourably reported on, 
and in time should come into use, for ‘they undoubtedly arc most 
valuable in economising fodder, by enabling cattle to oat and digest 
much more of the straw* than they can when it is in its natural 
state. In water-lifts, there is still, we believe, a good deal to be 
done, for all those which have heretofore been devised have con- 
siderable draw-bocks ; thus, the one recommended by Mr. Kobert- 
son, although very useful for lifts of from 15 to 25 feet, is ineffi- 
cient above the latter height, and is also costly to erect. It is to 
bo hoped that some of the mechanical ingenuity which has develop- 
ed simple and efficient machines for other purposes in England 
aud America, may bo directed to this subject. One thing tho list 
confirms, by the evidence given in it, is an opinion we have before 
expressed that windmills, though at times they might be 
useful for water-Ufte, can never from their uncertain action 
be well suited for general adoption, or where water is required 
regularly at certain seasons. Messrs. Thomson and Mylne’s 
Bebeea Sugar-mills appear to be meeting with a graat sale in 
Northern India, and tho reports regarding thorn are almost uni- 
versally favorable. We learn that a sale for them is springing up 
in the Bellary district, ffom tiie action taken by our local Agri- 
cultural Department. 

lu conclusion, we may remark that Mr. Back’s list would have 
been far more valuable if it had contained remarks on and des- 
criptions of the native implements which are found to be useful 
and efficient in diffiorent h^^alltiei, for it is a peoallar thing that 
tho use of implements ia often very local, as, for instance, in this 
Presidency, tho use of the bamboo seed- drill is almost entirely 
confined to the Ganavese and Telugu districts, and does nob ex- 
;3ud over tho whvi^ Vf Ihcso distrlote, Tho collection of aativo 


implements sent to the Calcutta Exhibition should illustrate this, 
but there ought to be in Madras a similar collection for the bene- 
fit of tho people of the Presidency, and to guide our local lights 
in the way they should endeavour to assist the people of one part 
in bringing tho good things of another, to notice. We have been 
trying too much to introduce from abroad thlhgs devised for an 
altogether different set of conditions, and do not fully acquaint 
ourselves first with what the country itself contains of value. 
The sooner Mr. Wilson and his department set to work, and make 
themselves acquainted with the ** agdoultural mioVtUks and im- 
plements which have been found useful and efficient in India ” 
by the ryote themselves, the sooner triU real progress in this 
direction set in. 


EDITORIAL NOTES. 

Strian Silk. — The CcntrallBtM fUir Tixtil LvduHri^ gives 
some details as to a vegetable eubatauce somewhat resembling 
silk, to which attention lias lately been drawn by its having 
been exhibited in Greece. It is stated that this substance is 
a silky -haired portion of a tree-like slirab which comes ori- 
ginally from America, but is found in Syria and tho South of 
Europe {Aadepiai Sprioa), of the family of the Asclopi;ids. 
It is also known as the Syrian silk-plant. The subatauce in 
question is used for sluflfiug very soft cushious, when mixed 
with silk and wool. This Syrian silk is used in different 
tissues. Tho milky juice of the plant is said to be poisonous, 
and the tough stalks can lie used in the same maamer 
the corresponding portions of the hemp-plant. 

It appears from a report recently isaiiod by her M.ijesty’s 
Secretary of Legation Kit Buda-Pesth, that the progress of the 
iron manufacture in Hungary has been greatly retarded by 
the want of suitable fuel, and, at the present time, though 
inferior kinds of fuel are used with advantage, yet the 
absence a better description is still a great drawback 
to the production of iron in this country, Vegetable fuel 
is of necessity used by the lai’geat iron works of the country, 
and of forty-eight works with fifty -six blast furnaces, only 
four used cither coke or coal, the remander using charcoal. 
Ironstone deposits are, as regards their quality, variety aud 
extent, at least not behind those of tho neighbouring countries. 
Bpathic iron is found in several districts, and especially iii 
Gomor, Sze|>es, Abauy, Toma, Zolom, Liptai, and Szoreny. 
The ore mountain ” of Dobschau, with its numerous deposits, 
running, in some places, to a thickness of thirty-six yards, 
yields ores mainly » yorked in the open, which contain from 
2 to 4 cent of spathic iron of great purity aud value. Of 
late years much importance has been attached to the spathic 
and brown ore deposits of theZipser districts, especially in tho 
vicinity of Vorospatak, owing to the export trade with Upper 
Silesia. Of still greater importance are the mines in the 
Hunyad district, containing extensive deposits of brown ore 
merging into red. These deposits extend, with partial inter- 
ruptions, over an area of more than nineteen miles. The 
future of the Hungarian iron manurfacture depends on the 
production of superior iron, as the cost of production is 
materially increased by the daily growing necessity of bringing 
the iron from greater distances. A very large annual export of 
iron ore now takes place from Upper Hungary, the amount 
averaging over 125,000 tons. Notwithstanding that the forests 
in the immediate vicinity of the ironworks are much reduced, 
and in some cases entirely exhausted, yet there is still an 
abundance of wood and charcoal in Hungary. It is estimated 
that the extent of forest land considerably exceeds 6,175,000 
acres. The annual growth of timl>fr in the forests is 
14,000,000 cubic feet, which could produce — if only a third of 
this amount were used — over 500,000 tons of cl|jU:)oal pig iron 
annually. Tho forest latuls are, however, in almost im- 
penetrable mountain dititricts, and at a great distandi ' from 
every means of transport, thus nnikiug thorn practically un- 
available for manufacturing ]>ui’p0ise3. The management of 
the irouwovkH ia now almost entirely In the hands of technically 
educated and practically skilled men, aud the Results oi'O very 
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satisfactory j for example, the works of the Salgo-Tarjan-Bima- 
Murany Oompaay produce 2001bs. of pig-iron with not more 
than eleven bushels of beech charcoal. The Royal Works of 
Goresdia Hunyad use rather more than twelve bushels of 
charcoal for every 200lbs. of pig-iron, and the othei* works use 
about the same proportion. The production of these smelting 
works varies per blast furnace from 300 tons to 520 tons per 
month, according to dimensions of furnace and description of 
iron made. At the present time Hungary possesses an aggre- 
gate of pig-iron works, and fifty-two blast furnaces in 

operation. The yearly production of the whole country amounts 
to 167,500 tons, of whioh 17,600 tons take the form of castings. 


In the current number of the Linnean Society’s journal, 
amongst some “ Notes on New Economic Plants received at 
Kew,” by Mr. Thistleton Dyer, we find tbe following “ Vari- 
ous species of Myrica yield a wax in different pai‘ts of the 
world. The bemes ai'e simply boiled, and the wax rising to 
the surface is skimmed off and moulded into cakes. Mixed with 
tallow, the wax of Myrica Cordifotia, L., is used at the Capo in 
candle-making, if. Corifera^ L., yields a similar product in 
N. America, and a variety of species are utilised in a similar 
way ill Central America. The Kew Museum possesses a candle 
of Myrka: wax from the ‘ W. Indies,’ presented by Professor 
Ansted, and a moulded block of what is probably a similar 
material from St. Domingo. For the first authentic sample 
from these islands we are, however, indebted to D. Morris, Esq., 
F.L.S., Director of the Public ^ Gardens and Plantations, 
Jamaica. The following particulars respecting it wore contained 
in a letter, dated March 15, 1883 .* — ‘ I am sending in a 
separate parcel a small specimen of wax prepared by Mr. Hart 
from one of our native trees, which may be of sufficient interest 
to have a place in your Museum. It has. been prepva*ed from 
the seeds of Myrwa micyocarpa^ Benth., an amentaceous plant, 
growing abundantly on the hills of Jtftnaica at elevations of 
about 5,(X)0 feet. The seeds were simply boiled with water 
for about half-an-hour, and then allowed to cool, the wax form- 
ing (when cool) a cake on the surface of the water. This was 
melted again in an earthen vessel to allow the droso to se ttle 
to the bottom, after which the wax becomes clean and clear,’ 
As the tree*^s very abundant in J amaica, and is of no use except 
foi firewood, it would be a very desirable thing if any com- 
mercial use could be found for the wax, ns it can be prepared 
in such an exceedingly simple maimer.” 


Pkofessor BnF.WEH, Special Census Agent appointed by the 
American Government, has issued his report upon cereals, 
which embraces many interesting facts. It appears that, foi 
the census year of 1880 the total production o/ the six principal 
cereal grains in the United States amouuteclt in round numbers, 
to 2,098,000,000 bushels, an average of 53'8 bushels per head 
of the iK)pulation, and an increase of upwards of 94 per cent 
since 1870. It is an important fact in connection with this 
enormous increase that it was not chiefly due to the cultiva- 
tion of new lands in the west and north-west, but is more large- 
ly due to grain in farming regions already occupied in 1870. 
The chief advance was in regions which have been some time 
ill cultivation, and in lan^ ranging in viUue from 30 dols. 
per acre and upwards. The grain consumption per capita 
in the United States is a fraction over 40 bushels, but 
in Europe it is less than 18 bushels. It is 13 bushels 
only in Austria, 30 in Denmark, 24 in Fr.anco, 23 m 
Germany, 30 in Great Britain, 16 in Holland, 9 in Italy, 17 m 
Russia, and 17 in Spain. The crop of five contiguous States- 
Ohio, Indiana, Illinois, Missouri, and lowa-amouiited to over 
50 per cent of the entire American grain production. Most of 
the gi*aiu of the Unitetl Sta^ i« grown in regions where mixed 
fanning is priictised, and on farms of moderate size. Professor 
Brewer explains that by mixed farming, he means the growing 
of green and gr^ crops and the production of ammals on the 
same farm Th^pogi-aphical tables jat^istnbutiou show that 
the prdil^ region producesjjjpr 27 percent, or about three- 
eighthff of the whole. The central region, which comes next, 
produces nearly as much as all the other 19 topographical 
divisions into which the country is disweted for this investiga- 
tion In every instance the grain has its largest production at 
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an elevation of between 500 and 1,000 ft. above tbe level of tbe 
se.'i, where more tlian 52 per cent of the whole product is 
grown. Upwards of 00 per cent of the grain of the country is 
grown between the elevation of 100 and 1,500 ft. Bread grains 
are giown chiefly in the belt, where, owing to winter’s cold, 
comforts are secured only by labour. A little less than 70 per 
cent of the whole grain productions is in regions where the 
mean temperature of January is below 30 deg., and nearly 
three-fourths where the avemge for that month is below the 
freezing point More than 40 per cent is produced where the 
annual temperature is between 45 deg. and 60 deg. ; 74 per cent 
where it is between 46 dog. and 55 deg. ; 84 per cent where it 
is between 46 deg. and 60 deg. ; and over 91 i>er cent where it 
is between 40 deg. and 60 deg. Thirty per cent is grown where 
the annual rainfall is between 40 in, and 45 In. ; 60 per cent 
where it is between 36 in. and 46 in. ; 85 per cent where it is 
between 30 in. and 50 in. ; and 94 per cent where it is between 
26 in. and 65 in. Forty-seven per cent is grown where the mean 
July temperature is between 76 deg. and 80 deg. ; awl 86 per 
cent where it is between 70 deg. and 80 deg. With the excep- 
tion of Pennsylvania, in all the large grain-growing States more 
than four-fiftlis of the farms ai*e farmed by their owners. 
Pi'ofessor Brewer calculates that not less than 80, and probably 
more than 86, per cent of tho total grain produced in the United 
States is gi’own upon farms wffiich are occupied and managed by 
their owners ; and tho greater portion of tho grain is grown on 
farms of over 100 acres. How long this proportion of cultiva- 
tion by owners will last is another question. 


The Moniteur des FiU et Tlsms calls attention to a description 
of vegetable wool called Kapoc, It comes from Java, and a 
specimen is on view at the Amsterdam Exhibition. It arrived 
at Amsterdam in its leathery covering, being itself enveloped 
in the seeds. It is then freed from both, and is carded so os to 
make a very light mattress wool, worth about Sjd, per pound 
One of the house.s engaged in this operation had made trials in 
spinning and dyeing tliiw material, but the filaments are said to 
be like strings, and their industrial application is consequently 
a matter of uncertainty. 


The Tobacco Leaj\ published in the tobacco interest, 
estimates the loss on the tobacco cro]} of the country by hail, 
and later by tbe frosts, from the 6tU to tho lOtli of the present 
iiioiitli, at fully fifty thousand cases of the seed letif crop o£ 
this year. 1 ts telegraphic j‘eports from tho various tobacco- 
growing districts show the frost damage through the entire 
New England states. New York, Pennsylvania, Ohio, and 
Wisconsin, though Pennsylvania suffered tho least of any of the 
stiites named. It claims that at the best not more than threa- 
fonrths of the crop planted will bo harvested, which will 
favorably affect stocks now in tho hands of dealers, and enhance 
tlie value of such of the crop as has been saved in good con- 
dition, and thinks holdei'S of seed leaf will be justified in as- 
suming a firm attitude in relation to prices. 


Califounia raisins ai'e made from the Malaga grapes, and 
are large and of excellent quality, and are acknowledged to bo 
superior to tho foreign. They are also fresher, as they never 
have the ethery taste given to the foreign raisins by the sea 
voyage. Tho grapes can bo grown so cheaply in California 
juid the raisin product is increasing so rapidly that in a few 
years, possibly in 1885, it is confidently expected that the 
California I’aisins can bo laid down in this market at $1*26 to 
$1*30 foi a 241b. box, at which price the foreign raisins cannot 
compete with them. At present the freight on tho California 
raisins is Ij cents per pound, which amounts to 25 cento on 80 
pounds, and it is probable that as the Hhipments East increaae, 
the freight will be lowered a little. The foreign raisins pay a 
duty of 2 cents pci pound and ^ cent per pound freight, and 
this on a 201b. box would amount to 50 cento, and this 
60 cento for freight and duty must be subtracted from what- 
ever tho Spanish raisins soil at against 25 cento to be subtract- 
ed from what 201b. of California raisins sell at. It is 
claimed by the Californians that they can produce raisins fulFy 
as cheap as the Spaniards, and that in a few years they will 
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control the American market. In addition to their superior 
quality, buyer# will be attracted to California raisina for 
another reaaon. They are honestly packed, the bottom layer 
being fully equal to the top, and the boxes have always full 
weiglit. Commercial 


The Breeder cuid Sporteman says : — We do not suppose that 
oue in a hundred can tell why he eats salt himself or gives it to 
his stock. It is important that our food and the food of our 
stock shall be made palatable, for there is no question at all 
that the animal system will do much bettor upon a food that 
is relished than upon a food that is not. . . Another, and 
moi'e important reason is, that salt is found in every portion of 
the system, giving us to understand that nature iutends it as 
the vital part of the autmal structure, and that it must, there- 
fore, be supplied in one way or another. As a usual thing, the 
mineral elements of the animal system are abuudantly supplied 
throu|^ the food, without any especial effort to that end. But 
it is not so with salt. The food of animals does not naturally 
contain a sufficient supply of this element. It therefore must be 
added, and unless it is, the animals fall off in condition. The 
structure is wanting in an important element of strength : just 
as a wall would be wanting in strength if there were no lime 
in the mortar, and just as the animal structure would be want- 
ing in strength if there was nn iusuffioient supply of salt. 
Cai'eful experiment has demonstrated this. It is shown that 
salt is a necessary element of complete animal structure, and 
that without it ilie animal will become sleepy and weak, 
especially in the extremities, finally dying for want of this 
mineral element. Prof. Foster, of the University of Munich, 
conducted a series of experiments upon pigeons and clogs, to 
see what effect a diet as devoid of mineral as possible would 
have. Tlie pigeons were fed with starch and casein, which 
were as free from ash as possible, and the dogs with meat 
from which all mineral matter was extracted. The result was 
tdways the same — the muscles growing ra))tdly weak, especially 
at the extremities, and finally, cramps and shivering showed 
great irritability of the nervous system. , . Indirectly, salt 
doubtless is an aid to digestion, for it o.ertainly has a 
tendency to keep the alimentary canal from clogging, and, 
that free, the entire machinery of the system is freer to per- 
form its offices. 

Salt is a natural absorber of moisture, and in the perform- 
ance of this office it keeps the contents of the canal from be- 
coming too dry and packed. It also operates in a similar way 
upon the food while in the stomach, anti thus, by enabling the 
•olid food to secrete and retain a due amount of moisture, help 
the digestive organs in perfonuiiig their work. No animal can 
remain in a condition of health and vitality without a sufficient 
quantity of a combination of foods containing all the elements 
or constituencies to properly nourish the animal. The bone, 
muscle and tissue must be fed in proportion, and the fuel 
furnished in the carbon, which supplies the heat. The vital 
forces abound in the nitrogenous or glutinous and pliosphatic 
elements, which should be supplied liberally to all animals, 
properties which are found in corn in a very small degree. 
Balt, as we stated before, encourages the absorption of a large 
quantity of water, so that the food is conveyed in such n consis- 
tesicy of liquidity that it is easily and readily absorbed as 
nourishment. The food of all animals requires a certain degree 
of bulkiness, in proportion to its qualities of nutrition, and 
the salt aids in this expansiveness, as indicated above. As 
exercise or labor developes the muscles, so the grasp of the 
digestive organs upon a sufficient quantity of available food 
Invigorates and increases their power of utility. Wheat, bran, 
oats, and the coarse kind of provender combine the properties of 
nutrition suited to the b^t results of growth and develop- 
ment and balkiness of food. Then, again, salt is unquestion- 
ably useful as a means of destroying the numerous parasites 
which are found in the animal system. The army of animal- 
cube which is ooiuitantly preyihg upon the muscles and tissues 
of the body would soon devour it, if they were not expelled or 
killed, and pax^asites which increase so rapidly and work so 
inoMantly that they sap the foundations of life. As a rule, 
hoYfCvcTi natqre enables the system, with proper care, to hold | 


its own against them, and salt is undoubtedly destructive to 
the life of these destroyers. 


Professor THOROLDBooERSwrrites as follows:— “A good many 
persons have been making experiments on ensilage during the 
past year. But nearly all have tried it with a view to seeing 
whether green forage would keep sound in an airtight and 
watertight pit, duly weighted ou the surface, in default of being 
absolutely closed. That it would keep under conditions 

I ought to have gone without asking. 

** What ensilage does is to (1) increase the nutritive powers 
of green forage ; (2) to obviate waste ; (3) to save time ; (1) to 
increase the productive powers of the soil. It does the first, if 
I in no other way, by making the forage more digestible ; the 
second, by saving a deterioration by exposure to weather ; the 
third, by putting the least possible time between cutting and 
storing ; the fourth, os a sequence of the third, by enabling the 
farmer to cut a double crop yearly, by giving him opportunity 
for enlarging his stock of cattle, and by enormously increasing 
I the amount and value of manure. 

“ I know from the correspondence which I have had (at one 
time nearly that of a department in a Government office), that 
the construction of silos is going on on the new plan practised 
in the United States, and sketched in my little book on the 
subject, iu India and Australia as well as generally in Eiiro})e. 
A day or two ago I gave leave to a correspondent to translate 
my book on ensilage into Swedish. 

“ Most English silos of which I have read are made in too 
shallow masonry. It stands to reason that this increases tUc 
expense per cubic yard. They should be from 20 to 25 feet 
deep, if they are to be made in the cheapest way. I believe 
that my friend, Mr. Samuel Whitbread, has made the best 
hitherto constructed in England. 

“ The main object ensilage is to get two cro})s a-year off the 
same land. Silos are profitable if they obviate loss ; moat 
gainful when they increase produce. I should add, however, 
j that cattle need cleanliness and veutilatiou iw much as hiunau 
beings do, and T do not wonder at disease being prevalent in 
English herds, and for the matter of that in flocks, when 1 sec 
the dark, filthy dens in which they are generally housed, and 
the wasteful way in which they are exposed to weatlier. Our 
forefathers kept their sheep under cover from November lo 
April. 

[ Had silos been common in England, millions of pounds 
' worth of fodder would have been saved last summer, and not 
much less worth of aftermath w'ould be saved now. 1 should 
I have thought that this was the time in wliicli English agricul- 
ture could not afford to neglect small economies, let alone great 


Professor Wilet, the successor of Dr. Collier as Chemist of 
the Department of Agriculture at Waahiugton, in a recent 
letter to the Jiural World, of St. Eouia, says : “ At Paris It 

was found that the invert stigar was always present in sorghum 
juices in greater quantities than sucrose. In Italy the sucrose 
wa« found to be more than ten times os much as the iion- 
crystalUzable sugar.” May not this be one of the Professor’s 
little jokes,” like that you mention^ a short time since about 
tlie “ glucose honey,” which rather irritated than amused our 
bee-keepers '1 I see by the report of the National Academy of 
Sciences ou sorghum sugar, page 62, that in. 1854 Vilmouiu 
found in the juice of sorghum grown in tlm suburbs of Paris 

(Verrieres) 1176 per cent of sucrose and only 4*25 per cent of 
glucose ; and I also now have before me the report of the direc- 
tor of the experiment station at Avignon, in France, who says 
that the sorghum juice grown by him gave 16*3 per cent of 
crystallized sugar and 1*7 per cent only of glucose ; and he 
adds that his results are ** fully in accord with those obtained 
by Peter Collier at Washington.” 

I also learn that at Bjo. Grande, New Jera^ff their results 
this year surpass those of last year, for they report JfJiat the 
sorghum which ou the 26th of Augiat in 1882 gave a juice of 
7J deg, Beaume, and 8 per cent polarization ; this year upon the 
24th of August gave 10 deg. Beaume and 14 per cent by 
polarization. 
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Laafc year the Rio Grande people told me that they used Dr. 
Collier’s reporte on sorghum as their text-books, and had con- 
firmed his results in their own practice. I see also that even 
Massachusetts has offered a bounty for sorghum sugar. This 
seems the unkindest cut of all” for Doctor Loring, who, while 
laboring to prevent any appropriation for sorghum experiments 
by Congress, was unable to turn his attention to Massachusetts, 
but perhaps they felt justified, since I see by the report of the 
Mississippi Valley Cane Growers* Association (p. 69) that Henry 
B. ifi^ssSwell, Director of the Maine Beet Sugar Co., in a letter, 
says : I have recently become convinced by the experimeu ts 
of Professor Collier, of the U. S. Department of Agriculture at 
Washington, D, C., that the juice of well-matured sorghum is 
equal to that of the sugarcane.” And he reports as follows 
concerning some cane (sorghum) of his own raising in Boston : 
That “ the juice was analyzed by Prof. S P. Sharpless, State 
Assayer, U4, State-st., B^ton, with the following results 
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Prof, Samuel Johnson, of the Michigan State Agricultural 
College, has published his report on experiments with ensilage, 
in whicli he takes strong ground in its favor, but without put- 
ting forth any argument or visionary claims in its behalf. He 
siiys 

I am confirmed in the belief that three tons of the ensilugo 
is equal in feeding value to one ton of hay. The yield of en- 
silage corn was eighteen tons per aci'e, equivalent in a feeding 
value, in a combined ration, to yx tons of liay. Ensilage 
means the growing of an equivalent to 6 or 10 tons of hay per 
acre. Admit, only, that three pounds of ensilage will take the 
place of one pound of hay, in a mixed cattle ration, even then if 
animals fed with it thrive, are healthy, and present a general 
appearance much like that resulting from grass ^feeding, coming 
out, after four or five month’s confinement, with sleek coats with 
not much, if any, loss of weight, and with no more shrinkage of 
milk yield than we ought retwouably to expect as the time from 
calving increases, we must conclude thfit there i.s some virtue in 
fodder prepared in this manner. Claim only tliis, and is it not 
a profitable and a practical method of securing large yields of 
corn, sorghum, and other forage crops, and preparing them for 
convenient and economiciil feeding ? 

It is to be*rogi*etted that so many extravagant statements 
have been made in relation to the val^ue of ensilage — the num- 
ber of cattle that could be kept from the product of a single 
acre, &c. Practical, thinking men have been deterred from 
investigating this subject and giving it such attention as it 
really deserves, because of the wild statements of unpractical 
enthusiasts. 

“ I am more than ever convinced that the idea I suggested 
two years ago, that ensilage will prove a cheap substitute for 
roots, will be approved by any farmer who will make the trial. 
Farmers wha have experience in feeding stock knowhow 
desirable it is to have some succulent focKl os a part ration at 
least, dui'ing our long, cold winters. Roots are a desirable 
cattle food, but an expensive crop for the average farmer to 
raise and handle. But few farmers have the facilities for stor- 
ing them in any quantity. They must be buried in the field ; 
and in the winter, with the thermometer below zero, digging 
out tlie roots and getting them to the stock is not a desirable 
task. If ensilage will give us the succulent food at less cost, in 
shape to be easily handled and occupying but a shall space in 
storage, it most prove of value. What arc the farmers in 
MicMgan to do with the coarse fodder raised on our farms, but 
to feed tl^m. They are too bulky to transport to market— they 
must heli^ make beef aud^raijjitoliiif*ut the fanner needs somo- 
thiajf to feed in connejJ^irwith them to make them of more 
Value, and the ensilage will help out in this direction. 

“ The largo number of silos erected during the last year in all 
parts of our country indicates that ensilage has the sanction of 
A number of our leading fariufrs, and that actual tests confiim 


reasonable claims as to its value as a oattlo food. The farmers 
of Great Britain, too, are greatly interested in this subject, and 
it has received the favorable attention of some of the leading 
English agriculturists.” 

Mb. Gborob Fry, F.L.S., the well-known chemist, who has 
been associated with Mr. Ekman in so many valuable and 
important disco venes, has addressed himself to the scientific 
study of ensilage, and in the following letter to the Affricu/iimU 
Qazstte he explains why the fermentation which Ukas place in 
the fodder stored in the silos not only does not render it rotten 
and unfit for food, but positively make-s it more digestible ; and 
as this problem has doubtless puzzled many amongst our readers 
who have given attention to the subject, they will be glad to 
know that it has been solved to the satisfaction of so high an 
authority as Mr. Fry 

I As the nature of tike fermentation in silos and the cause of the 
extraordinary preservation of their contents are little under- 
stood, I take the liberty of calling the attention of your readers 
to some observations which I made tbb summer on the tem- 
perature of ensilage duiing its first fermentation, with the hope 
tliat others who possess silos will make and publish similar 
. observations. 

In order that the conditions Jhay be clearly understood, I may 
mention that my silos consists of a range of three, each 12 feet 
square and 15 feet deep, of an estimated capacity of at least 50 
tons of ensilage each. They have solid walls, 9 inches thick, of 
Portland cement concrete, and the bottoms are of the same 
material ; 9 feet C inches of Uie walls are above ground, and 5 
feet 6 inchoe under ground. On the front side each silo has a 
door of red fir 2 inches in thickiiesB, which is closed and made 
secure before the filling of the silo is commenced. The silos are 
filled from the top. 

The green crop is mown, carried at otfte from the field, and 
pitched from the cart into the silo, where it is spread as evenly 
as possible, and is well trodden, ©specially round tlije edges. 

The silo is not filled up at once, but a fresh layer of fodder 
about 2 feet thick is put in every day (as recommended by 
M. Goffart). When the ensilage begiira to reach the top of the 
silo, the mass awks considerably in twenty-four hours, so that 
complete filling is a work of some days. 

The filling of No. 1 silo was commenced on June 7, 1883, 
with trifolium inoamatum, of which about 15 tons were put 
ill ; then about 3 tons of rough gross, then another ton of 
trifolium, filling up with clover and rye-grass. On June 30 
the silo was full. 

By means of a perforated iron tube with a sliarp steel point, 
driven into the centre of the moss, I ascertained the tempera- 
ture to be on June 30, at 2 feet from the top surface 31 i' C. ; 
at 3 feet, 43^’ C. ; at 4 feet, 46" C ; at 6 feet, 53" C. ; at 6 feet, 
66 " 0 . 

This silo was then covered with paper, and with 2* inch 
planks laid closely together, sand l>eiug thrown on to the 
planks to the depth of about 12 inches. 

On July 11 the mass hatl sunk about G feet ; it was, there- 
fore, uncovered, and the tempera lure at 6 feet trcni the surface 
found to be 00" C. The silo was filled up with meadow gross, 
covered, and weighted as before. 

The opei’ation of uncovering and filling up with meadow 
grass was repeated on July 17, and this silo was finally closed 
and weighted with 2 feet of sand oa July, 21, when I ascer- 
tained the temperature at 6 feet from the surface to be still 

60 "a. 

The filling of No. 2 silo was commenced on June 30, with 
clover and rye-grass, and proceeded somewhat more rapidly 
tliaii that of No. 1. When the height reached was 0 feet 
from tbn bottom, I ascertaiued the temperature at 6 feet 
from the surface to be 36" C. After this, meadow grass of 
good quality was put into this silo. On July 7, the temper- 
ature at 6 feet from the surface had risen to 65" C. On July 14, 
it was again uncovered (having sunk fully 6 feet), and the 
temperature then, at 6 feet from the surface, was 70" 0. 

From these observations it will be evideut tb.it the tem- 
perature in the interior of these silos was maiutaiUed for a 
very considerable period at from Qp* (»fi’om 
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140' tr> 15b‘’ Fiiiir.) The of beat from so dense a mess 

i?j V eiy slow. On July 1, the teinporatiire of the feand covering 
Ko. 1 -silo was 20" C'*, and on July 7, it had risen to 30" C. only, 

1 may remiiul your rcaJera that Paateor found that if wine, 
of « (jualify \ary liubh- to acetous and other injurious fer- 
intntatioii, were raiKC<i (in cask or bottle) to a temperature 
exceeding 50" V., the vitality of the geims of fermenttitiou 
wab destroyed, and the sounducBs of the wdne (If preserved 
fri>m . contact with the atmosphere) was in all such cases 
maintained. {Vide “Etudes sur le Vin, par M, L. Paateur. 
Paris ; I860.’') It appears to mo that what I have stated 
a>H»vc iH suflicient to account for the preservation of the 
tmsilngc. Tho oxygen contained in and among the green 
herbage is suflicient, iu the lK.‘giniiiug, to excite a brisk 
fermenliition (probably of a complex character) ; but the 
silos being air-tight, and the mass, walls and covering bad 
cendnetors of boat, the temperature soon rises above 5(P O., 
the oxygen is repla ced by carbonic acid, the fermentation in 
arrested, and the ferment destroyed by tho high temperature. 
Thenceforward, as long as the silo is inuintaiued hermetically 
sealed, the ensilage is preserved. 

It will not be surprising if green food, which has been 
exposed for weeks to a teihperature of GO" to 70^ C. (140" t() 
158' Fahr.) should bo rendered more digestible by cattle. 

The following Sorghum notes are by J. N, 

TVTuncey, Iowa Agrienltimil College, Seplember 11, 1883 : — 
Crushed 5,852 pounds green cane, from which 201 

]>onnda of ayrup lK)ile(1 down to 232 degrees Fahren- 
heit was made. With the present facilities for crushing 
the cane we do n(»t got to exceed 30 per cent of the 
juice, being re(juired to run the crushers too rapidly. Septem- 
ter 15, from 170 gallons of juice from cane greatly damaged by 
the fi'ost, we manufactured 135 pounds of syruf) boiled down 
to 40 degrees Beaume. The cane raised in the college grounds 
and by farmers near Ames is of an inferior quality, and has 
been damaged by the frost. Tlie per cent of sucrose or orys- 
tallizable sugar the syrup contains has not yet been determined. 
The State ap}»vopriatiou was not sutiicient to purchase all 
machinery necessary foi* pTuctund experiments, and consequent- 
ly little is to bo expected from this iuHtitution. As Dr. E. L. 
Sturtovaiit says, “An appropriation sa/Hc-icMit to insure an 
attempt lit experhiients, and yet insufficient to make an at- 
tempt successful, is one of the best ways to kill any interest in 
experimental station work that 1 can recommend,” More de- 
tails of tho work will be given y'our readers in the future. 

In this connection, lei me inentiou to those anticipating 
entering into the sorghum business, to so arrange their de- 
fccal(U‘s and evajunators th.at they may bo easily separated 
from the condensed stoani-pipe in llie fall when through u.siug 
them. If the coils are of iron, it will bo almost impossible to 
have each pipe in the pan so level that in freezing they will 
not break.* If the |xins are disconnecle^l from other pipes and 
iiUow'ed to dr.ain perfectly, no trouble will follow, and the ap- 
p.aratus is ready for another year’s work. This is mentioned as 
an expensive blunder that every beginner need not make. 


A DESPATCH from Washington, says tho Farmer^s Review, 
aunouuces that the couimis.sion already provided for to make a 
tlu)rough iuvosUgaHou of the extent of the existence of 
trichina' iu the hogs of tUU country, will soon be appointed by 
the CommissioJ 4 or of Agriculture, and will enter actively upon 
ils wo)'k. Its juissiorj will not be so much to ascertain the per- 
centage of hogs infcMtod wdth this dangerous parasite, as the 
districts froju which the diseased hogs come, and to discover 
lilt* cuuse.'s and remedy, if one can be found. 

Frof. Uitmar, of tho department, has already been spending 
some time in Ohiougo in p reliuiinury work, iu the effort to 
determine the jircportion of diseased hogs killed in this city, 
and has already mnde his first report based on the exiimina- 
tion of a few hundreds only. On this biusis he finds about 4 
per cent have triclun.v, which correspondH with the results re- 
ported by Mr. Billings, of Boston, who made examination of 
the flesh of 8,773 hogs, UdNveeu 1871) and IRSl, 

The examinations of American jjork conducted under tho 
direction of the Freiioh Goveruiueut and covering mere than a 


ffiillioD pieces, showed that but 2 per cent contained trichinjc, 
which is about the percentage found among the native German 
ewine, although the German Government has made the charge 
that American pork ia diseased the pretext for excluding it 
from the markets of that country ; while, as a matter of fact, 
as shown by official examination, it is as free from tho disease 
lis its own home product. It is believed that, with examina- 
tions conducted in this country on as large a scale as in Europe, 
the percentage here would not exceed that shown by^the^'x- 
amination of American meata in Europe, tho smaller immfiifer of 
examinations giving a higher percentage than when Conducted 
on a larger scale. 

An important admission is made hy Professor Ballinger, one of 
the best authorities in Europe, in a work recently published, who 
says : “ From numerous examinatious of American hanis, tho 
trichina; has been found uniformly dead. The entire importa- 
tions of Paris failed to rovCal one case of infection.” There is 
no doubt that the disease, though still existing, in on tho de- 
crease. Dr. Salmon, veterinary of the Department of Agricul- 
culture, states that in former yeats it could be found iu 8 per 
cent of our liogs. But while it exists at all, it is prejudicial to 
our Aiuericaii pork in the markets of Europe, as also to some 
extent losaeiiing consumption in this country : and tho farmers 
should be found ready, iu their owu interests, to co-operate 
heartily wdth the Commission in any measures which may bn 
found practical to utterly exterminate tho disease iu tins 
country, if such a thilig is possible, and thus remove the chief 
obstacle to the free movement of our hog products to the 
markets of Europe, and at the same time increase their con- 
sumption at home. 

Tub following resolution has been communicatod to all 
Collectors iu the Madras Presidency: — “Village officers should 
be ordered to report at once tq tahsildars the appearance of any 
locusts iu the village ; tahertidiits will iu turn report to divi- 
sional officers without delay. The breeding season of the 
locust appears to be (at least in tho Bombay Presidency) the 
months of May and June. It is therefoi‘e iu the months of 
August and September that the young locusts, hatched from 
the eggs of any locusts that may have aliglittMl in a vill.\»^go 
during the preceding six months, may bo looked for, and it is 
while they are young, ami cannot fly tliat they should be 
destroyed by every means iu the power of the villagers. No- 
thing ap])ears to bo more successful at that stage than the 
Cyprus screen su])i>lemented by pits.” 


An iiitei eating catalogue of Agricultural implements and 
machines, says the Civil and Military Gazette, which have been 
tried in India, has been piiobahed by the Agricultural Dopart- 
ment of the Govoriimont of India. The list is supposed to 
give only those that have been found efficient and useful ; but 
out of the 83 implements or machin es regarding which reports 
have been received — though this number can hoi'dly exhaust 
the list — Mr. Buck is compelled to admit that only a few — 
about a dozen — have found favour with native agriculturists ; 
whilst it is only iu regard to tho Biheea sugar-mill that ho is 
able to record a “ real success.” Its use is established iu Bengal, 
and is extending everywhere. It is a remarHable fact Uiat of 
all the ploughs, wimiowei's, &c., the introduction of which into 
Indian agriculture has been the aim of Agricultural Depart- 
ments and model farms, for many years past, only this simple 
substitute for the Indian kolliu should have been accepted by 
tho jyol. Cheap ploughs he does not care for, expensive ploughs 
he cannot afford ; whilst htbour-sMiving machinery is of little 
value to the cultivator, who carries out his ogricultui’al opera- 
tions, throughout the year, with little addition to tho labour 
procurable in his own fiunily. It is equally remarkable that 
indigo planters— who are the only persons who work the land 
oil any large scale, and can affoixl to expend capital in so doing 
—have done little or nothing to introduce and popula^^ agri- 
cuUui’id implements auiongsttli’iJ* tillers of the sejil. 

The success, however, of the Biheea niill^ioves that when any 
machine is forthcoming, w^hich really supplies a want, the 
Indian agriculturist is not backward iu availing himself of it. 
These mills ai e sold by thousands annually ; whilst the Kaisar 
plough, to which is given, as is rational, the place of honour iu 
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Mr. Buck*8 U»i, ruiik<ia no real proj^reas in the estimation of tlio 
ryot. Tho plough is bought, indeed, but has taken no hoM 
on the mind of the cultivator- The old e.vonsL's are still made 
for throwing aside a plough which ha^ been bought to 
please tlie Sahib ; and it will be many years before 
these prejudices arc ovoriioioo. Tho same t^bsiAoles stand 
in way of the more general adoption of tho Swetliah 
plough, which finds favour with the authoritiois of the Saidapot 
farm^adras ; whilst the mpra expensive ploughs of English 
make, by Ibmsome, Howard, Collins and Co., the prices of 
which run up to fifty or sixty mpees, if bought at all, are 
carefully preserved, to bo brought out at eacli sucoessiye 
Agricultural Exhibition, where they of courstj reewivo prizes, 
and where their owner ia as regularly praised for his enterprize 
in furthering tho improvement of agricultural knowledge. 
Tliere is, perhaps, a future for an improved wator-lift. Pumps 
aro “ eiKpiired for” — to use the commercial phniao ; and those 
on the McCornas principle appear likely to satisfy a want, and 
replace the ordinary rope and basket, where water is fairly near 
the .surface, or the basket-lift on canals. 


The Rmtiioon Oazette says : — ‘‘In British Biirmah wo have for- 
tunately but little to feai‘ from the dreadful scourge of famine, 
but the consetjuences of a failure of our rice crop would un- 
dou]»tedly be very serious itidoed ; — so mucii to that the 
j tN'irling of tho joportfi for the pJist few weeks cannot but h ivo 
excited feelings of grave anxiety. Although wo annually 
export quantities of other merchaii disc, these are mainly tho 
])rodiicc of Upper Biirmah, and if our paddv crop faile<i our 
export business wamld be practically annihilated, whilst tho 
sale (»f imports would be at a stajjdstill, the people having no 
money i.o make ])iirchascs. Our merchants, therefore, must have 
felt serious misgivings at tho unexpected oes.sati<m of the rain.s 
which appeared everywhere to be over for the season. The 
m;\tter cannot have been viewed with any less anxiety by tho 
Ciovernmeiit, for a bad harvest would undoubtedly bave Iv'cn 
productive of great trouble for the Executive. The cultivators, 
nii.al)le to repay their loan.s, and with no money to make their 
urdniavy purcha.scs, would have b(‘Come turbulent and un- 
m.'uifigcabU ; cu’inie would Jiave enormously incraised ; and 
revenue would have been dillicult to collect. Fortunately, 
refreshing rain fell in the Rangoon district during the past 
xveek, and it was the hope ol every one thal other districts h:id 
been equally favoured. On Friday night we made enquiry 
f] run the Director of Agriculture, but fouirl tliat no special 
means woi'c being taken to ascertain if the mncli needed 
!-:lu»\V(*rM h.'id been general ihronglTmit the }>rovincc. The 
matter api>cavcd to us to be of so much imporbucc th »< w- 
telegriqdicd to (he Deputy Oomiuissioncrs in charge of the 
piiii<i|Ml p.addy districts, and we have t<> thank the-«e gentlemen 
f.u' Ihr ].r. 0 iiptiics.s an<l courtesy with whi'-li they have replied 
t > our eiKpiirio-i. Their I’ejj.oils, of whirl' oui I'm Icts have tlie 
lu'in'fil to-day, Hie ol course a week latei than timsc published 
the olheial ; and a comp uasou will show that they 

)C]n*esent matter in immich more f.ivoinable light, ’-souiuch so, 
indeed, that, in conjunction xvit! the fa<a that the weather 
continues showery, they are calcul.ited, in groat measure, if not 
entirely, to remove the anxieties which have l)eeu felt duiiug 
past week or two ; and we may look forward to an avery.re 
harvest if not an abundant one. Mr. Ireland's mes.sage fiom 
IVgu is specially cheering ; the bounty of nature which brings 
prosperity to his district should make it less difficult to manage, 
and we may hope the Sittang Railway will be open in time to 
benefit by the traffic in grain. We telegraphed to his neighbour 
in Shoaygyeen, but liave not yet had a i-eply, no doubt in con- 
sequence of tho iiicomph to arrangements of the Telegraph 
Dopartme^ Ma-oo-bin, the head-quarters ef the Thouegwa 
District, i3ot yet accoasilj ^ i il i ^y , so that from these two 
imptSSrtimt paddy distrisi^^Tirive no report ; but from their 
p >Hilion wc majTexpect that they also have been favoured with 
min. A» to Hanthawaddy, the Deputy Commissioner informe 
us by letter that the rain that has fallen these past few days 
has been general throughout the district, and it is reported to 
have benefited the crops, which premise welb” 


I A CONTEMPORAKY says t — ^‘‘The advantages f»f ilcc); ]»!'>u<>hing, 
I in resisting the effects of <lroughl, aro ho fully acknowledged, 
I that it is a matter of wonder why tho intelligent JtU culti- 
j vators of Northern India do not adopt improvo<l plough-; more 
trendily. It Is not altogether from tho want of infonualion ; 
ftu* emu'getic district ollicori li)i\e been known to alxeit a 

Kaiser plough (made at the Oawu])or<it Farm), an \ to hold small 
ploughing exhibitions at eacb halt. Tho matter becomes of 
renexved interest in view of a somewhat deficient rainfall ; and 
it would 1)0 a decided sbp in the right direction, if the ad- 
vantages of deep ploughing for tap-rooted phmtb were brought 
fully homo to the ryot. The cultivators of the Madras FresU 
dency, even, aro not so backward aa their N-u thorn brethren ; 
and have bought, and used, largo numbers of improved ploughs, 
the lowest price of which is Rs. 10. It c:uiiu>t be the case that 
the cattle of North rn India aro unable .to drag the new 
ploughs, for they are cerUiinly Hup(Mi.>r to tho^io of Matlra.-i , it 
is probably a .strong conservative feeling— as- difficult to ,qir as 
the under-strata of their own — whieh keeps tln^ Jfka to the 
use of the miscallod plouglm, of a design centuries oil. There 
i«, it is true, some doubt, even yet, as to which j>lough i.s tht‘ 
best of tho many inventions recently brought before tin*, ryot at 
agricultural shows: the Kaisar of Cawrqjorc, the Ryot, (he 
Nawab, the McGregor, oi* tho heaviei Swedish idougli.sso much 
ill favour in the Mailras Saidapot Farm. It is not every 
plough that will suit every soil ; Imt tho plain fact that m-ops 
in a deeply-Htirrod soil have l.irgcj’ icsoiuces of ]>lant ruo(i, and 
therefore, greater resisting powei against drought, ought to be 
hammered into the ryots mind till he .acknowlcdgert and acts 
iq»on it.” 

I TniiiRP. is really nothing of much imuinmi to nolo m ihc 
1 R'qiort on the Gawnporc ICNjicriincntal Faim for tin* 
season 1882-K;3. The Director of Agricultui ■* and Gomiucicc, 
N.-\V. F. ami Oudli, in aii]>im'tting M.ajoi Fii'-ljcrs r(*port to tho 
Secretary of the Government id’ the Pj'ovinco, lijia nothing 
j to say that is not Htii<l quite us well in the vcpv)rt itself. 
The Dircctoi’ believes be has of ““ BtrU'-k ilc, ” in iiitrogvu. 
only he s]>oaks of it with hia-oming caution and i’cs(‘rvation. 

For the pioduolimi of ccvoaJ-> nitrogiui is tin* one gj*ea,t 
w.aiit of soils like that of the farm,” Major Ritchor says r 
‘‘it will 1)^ interesting to note as time g(U',s on how fai* 
potassio nitrate alone, unaiib*d by m’nercal (or luiricral) 
maiuiros, will suffice to maintain fevtility. The use of 
nitrons earth as a manure is freely resorted to ]>y unlive 
cultivators in tho shape of a top dro'isiug to ]>op[)y, tob.icn,, 
wheat, jfti.i. sa warn, and sometimes 1 believe to mai/.e.” ]\Ii, 

I Warriuglon wu*it.cs : “ As the wJioIe object of artificial manur- 

ing is to supplement Uie ileticieiicies of tlie it i,s Inghly 
i dcbiv.ihh* that a, farmer .should ascertain by tr/al.-i iu tho tii*Jd 
I what JM the actual amount of iiioroHse which he obtains fioju 
the m.inure he purchases. A few carefully made exp^'iimcnts 
will teach him wh.it lii.s laud and cro[)^ are really in need ot. 
Should he add superjilio.sphate with the nitrate f sodium for 
his wheat { What ilressing of the nitrate is .iiost economical 
Is saperphosj>liiite alone sufficient for turnip crop, or should 
guano or nitrate be employed afi well ? What is the ymalle^t 
quantity of superphosphate hufficieiit for the crop ? Will it pay 
to u.se pola.ssinm salts for Iuh seeda or pasture ? These and 
I many other que.stions can only be answered by trials on his 
1 own fields, and on the farmer’s knowledge of such facts will 
depend tho economy with which lie is able to use /mrcha.spil 
manures.' 

This extract, Major Pilcher .says, explains in clear language 
what wo are attempting to do at tho farm, cw,, to arrive by 
degrees at soma sort of estimate as to how far the wheat crojis 
of these provinces may be benelite I by the iipplioatioii of 
I manureg which will pay for tfu-ir pnrcliu i.q at the same time 
maintaining Uiiilitv, and not uia]»Iy e.vhausting it. Vaiiations 
will be made as ex})evience sng ^ ‘^ts. For instance, w * arc now 
able to see pretty clearly liow iwi‘ic,ss the a])plication of c«alcic 
sulphate by itself ia for a cereal crop, though the addition of it 
to farmyard manure appeals to ])roduce .v uiio incruoifto in tho 
effect of the latter, owing no doubt to its converting part of the 
insoluble uitrogouoiis Lumui into soluble ammonia compoimtls. 
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S the preparation of land for i^igatioii ; 

the drainage, reclajnation from rivers or other waters, or 
protection from floods or from erosion or other damage by 
water, of land used for agricultural purposes or waste-laud 
which is xjulturable ; 

{d) the reclamation, clearance, enclosure or permanent im- 
provement of land for agricultural purposes ; 

a the renewal or reconstruction of any of the foregoing 
s, or alterations therein orr additions thereto ; and 
{f) such oUier works as the Local Government, with the pre- 
vious sanction of the Governor-General iii Council, may from 
time to time, by uotiflcation in the local official Gaxette, oeclare 
to be improvements for the purposes of this Act. 

5. (i) When an ^plication tor a loan is made under this Act, 
the officer to whom the application is made may, if it is, in his 
bis opinion, expedient that public notice be given of the applica* 
tion, publish a notice, in such manner as the Local Government 
may, from time to time, direct, calling upon all iTersons object- 
ing to the loan to appear before him at a time and place fixed 
therein and submit their obiections. 

(i9) The officer shall consider every objection submitted under 
subjection (1), and make an order in writing either admitting 
or overruling it ; 

Provided tha^ when the question raised by an objection is, 
in the opinion of the officer, one of such a nature that it cannot 
be satisfactorily decided except by a Civil Court, he shall post- 
pone his proceedings on the application until the question has 
been so decided. 

6. (i) Every loan granted under this Act shall be made re- 
payable by instalments (in the form of an annuity or otherwise), 
within such period from tl^e date of the actual advance of the 
loan, or, when the loan is advenced in instalments, from the 
date of the actual advance 6f tbo last instalment, os may, from 
time to time, be fixed by the rules made under tliis Act. 

{$) The pmod fixed as aforesaid shall not ordinarily exceed 
thirty-five years. 

(g) The Local Government and Goveraor-General in Council 
in making and itnctioning the rules fixing the period, shall, in 
considering whether the period should extend to thirty-five 
years or whether it should extend beyond thirty -five years, have 
regard to the durability ol the work for the purpose of which 
the loan k granted, and to the expediency of the cost of the 
work being pi^d by the generation of persons who will imme- 
diately benefit by the work* 


7. (1) Subject to such rules as may be made under section ten, 
all loans granted under this Act, ail interest (if any) chargeable* 
thereon, and costs (if any) incurred in making the same, shall, 
when they become due, be recoverable by the Collector in all or 
any of the following modes, namely ; — 

(a) from the borrower— as if they were aiTears of 
revenue due by him ; ^ , j 

(ft) from bis suwty (if any)— as if they were arrears of land 

revenue due by him ; . , . , , 

(o) out of the land for the benefit of which the loan has bwu 
granted — as if they were arrears of land revenue due in reaf^jct 
of that land ; 

(if) out of the property comprised in the colkteral security 
(if any) — according to the procedure for the realization of land 
revenue by the sale of immoveable property other than the land 
on which that revenue is due : 

Provided that no proceeding in respect of any land under 
1 clause (c) shall affect any interest in that land which ^existed 
More the date of the order granting the loan, other than the 
interest of the borrower, ana of mortgages of, or persons having 
charges on, that interest, and, where the loan is granted under 
section four with the consent of another person, the interest of 
that person, and of mortgagees of, or persons having charges, on 
that interest, . . ^ 

(S) When any sum due on account of any such loan, interest 
or costa is paid to the Collector by a surety or an owner of 

S rty comprised in any collateral security, or is recovered 
sub-section (f) by the Collector from a surety or out of 
any such property, the Collector shall, on the application 
surety or the ownei‘ of that property (as the case msy be), 
recover that sum on his behalf from the borrower, or out of 
the land for the benefit of which the loan has been granted in 
manner pi'ovided by sub-section (1). ^ 

(S) It sliall be in the discretion of a Collector acting under 
this section to determine the order in which he will resort to 
the various modes of recovery permitted by it. 

8. A written order under the hand of an officer empowered 
to make loans under this Act granting a loan to, or with the 
oonsent of, a person mentioned tlierein, for the purpose 
of carrying out ft work described therein, for the benefit of 
land specified therein, shall, fo.^ the purposes of this Act, be 
conclusive evidence— 

(a) that the work described is an improvement within the 
meaning of this Act ; i 

(ft) that the person mentioned had at the date of the order 
a right to midie s\mh an improvement ; and t i i 

(<j) that the improvement is one benefiting the land 

specified. . i 

9. When a loan is made under this Act to the members oT a 
village community or to any other persons on such ternis that 
all of them are jointly and severally bound to the Government 
for the payment of the whole amount payable in respect there- 
of, and a statement showing the portion of that amount which 
as among themselves each is bound to contribute is entered 
upon the order granting the loan, and is signed by each of 
them and by the officer making the order, that statement shall 
be conclusive evidence of the portion of ^ that amoi;Mit which as 
among themselves each of those persons is bound to contribute. 

10. The Local Government, with the previous sanctiori of the 
Governor-General in Council, may, from time to time, by 
notification in the local official Gazette, make rules consistent 
with this Act to provide for the following matters, namely : — 
a) the manner of making applications for loans ; 
ft) the officers by whom loans may be granted ; 

the manner of conducting inquiries relative to applications 
for loans, and the powers to be exercised by officers conducting 
those inquiries ; , , * ^ 

(d) the nature of the security to be taken for the due ap- 
plication and repayment of the money, the rate of interest at 
which, and the conditions under which, loans may be granted, 
and the manner and time of granting loans ; 

(e) t«'e insjiection of woiks for which loans have been 

granted ; , . t , 

(f) the instalments by which, and the mode in which, loans, 
the interest to be charged on them, and coats incurred in the 
making thereof, s^ll paid ; 

(^) the manner of keeping and auditing the accounts of the 
expenditure of loans and of the payments made in respect of 
the same j and 

(A) all other matters pertaining to the working of the Act. 

11. When land is improved with the aid of a loan granted 
under this Act, the increaa3 in value derived from the improve- 
ment shall not be taken into account in revising the assessment 
of land-revenue on the land : 

Provided as follows ^ ' 

(i) Where the improveiUMt^^onslste of the reclaiCAion of 
waste-land, or of the irrigation oTlaitdiS^mea^ at unirriga^ 
rates, the increase may be so taksn ini&^-aeoouBt after the 
expiration of such period as may be fixed by rules to be framed 
by the Local Government with the approval of the Governor- 
General in Council. „ . 

(je) Nothing in this section shall entitle nny to call m q^ues- 

tion any assessment of land revenue otherwise than as it nnght 

have called in question if this Act had not been passed. 


OFFICIAL PAPERS. 

ACT NO. XIX. OF 1883. we wTeare of land 

revenue due by him ; ^ . 

/i\ V.:. /if ttvwvN nn if fiiAtr ol 

T he following Act of the Governor-General of India in 
Council received the assent of his Excellency the Gov- 
ernor-General on the I2th October, 1883 

An Act to consolidate and amend the law relating to loans of 
money by the Government for agricultural improvements. 

WHXRXiJS it is expedient to consolidate and amend the law 
relating to loans of money by the Government for agricultural 

improvemente ; It is hereby enacted as follows - . . , , 

1. (1) This Act may be called ^e Land Improvement Loans i Provided that no proceeding in ^p^t of ^y . , 

Act, 18W. ‘ interest m that land which ^existed 

(i) It extends to the whole of British ludia^ but shall not 
come into force in any part of British India until such date as 
the Local Government, with the previous sanction of the 
Governor-General in Council, may, by notification in the local 
official Gazette, appoint in this behalf. 

2. (J) The lind Improvement Act, 187f, and Act XXI dt 
1870 (an Act to aimni the La'nd ImpfovmneM Aot^ J^S71y) shaU, 
except as regards the recovery of advances made before this 
Act comes into force and costa incurred by the Government in 
respect of such advances, be repealed. 

(i?) When in any Act, Regulation or notification, passed or 
issued before this Act comes into force, reference is made to 
either of those Acts, the referemeo shall, so far as may be 
practicable, be read as applying to this Act or the correspond- 
ing part of tlds Act. 

73) In this Act, Collector ” means the Collector of land re- 
venue of a district, or the Deputy Commissionor, or any officer 
empowered by the Local Government by name or by virtue of 
his office to discharge the functions of a Collector under this 
Act 

4. (1) Subject to such rules as may be made under section 
ten, loans may be granted under this Act, by such officer os 
may, from time to time, be empowered in this behalf by the 
Local Government, for the purpose of making any improvement 
to any person having a right to make that improvement, or, 
with the oonsent of that person, to any other person. 

(k) ** Improvement” means any work which odds to the 
letting value of land, and includes the following, namely : — 

(a) the construction of wells, tanka and other works for the 
storage, supply or diatributiou of water for the purjjosea of 
ngi*iculture, or for the use of men and cattle employed in agri- 
culture 
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12. (1) In the Indian Registration Act, 1877, section 17, clause 
(/); for the word ** certificates ” the words “ orders giunting 
loans ” shall be substituted. 

* (^) In the same Act, section 58, for the words ** a certificate” 
the words an order” shall be substituted. 

(3) In the same Act, section 89. first clause ; — 

(a) for the words " a certificate” the words ** a loan,” and 

S for the words ** such certificate” the words “ hia order,” 
be substituted. 


SELECTIONS. 


VETERINAEY SCIENCE IN INDIA. 


T he October number o! the Quarterly Journal of Veterinary 
Stienot in India and Army Animal Management oontolni, 
as its leading article, a review of the past year's efforts to obtain 
a proper fooWng for the Indian veterinary surgeon, as well as an 
epitome of the principal events of the year connected with 
Veterinary science. The editors have “ every reason to believe 
that arrangements are pending for relieving usfrom a threatened 
decrease in numbers, and a oonseciuent imposition' of duties which it 
would have been impossible to perform with even an approach to 
efficiency." It is also stated that there is “ rooson to believe that 
some such Civil Veterinary Department as wo have persist- 
ently advocated is in course of preparation by the authorities." 
Education, we are told, has much progressed during the 
past year, which Is remarkable for the graduation of the 
first batch of native practitioners educated at Lahore, and now 
diplomated as Veterinary Assistants. There is a probablity of a 
Veterinary College being established at 


In 


votertnary LK>uege Doing esiaDiiiiuuui nu Calcutta soon. 
Madras also the standard of Veterinary education at Agricultural 
Schools has been raised, and V^eterinary pupils have been rendered 
eligible for certain important appointments under Government, 
fiudi as the Inspeotoi-ship of cattle and sanitary posts in the city.” 

mi_ it. If, IB 111 rlirArtfinii fit 


nuH a x>riviou vusuuiwwtwu mw... ww*** . w.. w.. ^ etoriuary 

Surgoon/” We oonoode to our coutemporary ull the credit, nud 
more which is olaimed for it* efforto during the first year of it* ex- 
istenco and hope it may long oontinu* to aaaUt in oxtonding a know- 
ledge of veterinary soienoo in tlii* country. In No. 6, now before 
u*, Mr. S. Gillespie, V. S., A. V. D., Kurracheo, gives the dotoUs of 
a case of dilatation of the stomach. Some mactioal observations on 
tetanus iu India are made by Mr, Gerald, H Fenton, V. S., 3rd Light 
Cavalry. After detailing some of the cases he has had to deal with, 
Mr. Fenton says he can “add nothing to the generally accepted 
view that nature must practically bo left to her unaided efforts in 
teb^us, except that exporiuiouts made by me confirm tlic view' that 
the paroxysm* of tetanus are ooutrollea by chloroform, and the 
(iuostiou unturaUy arise* whethor. If we could keep n tetanic 
patient under ausesthetio influence for a prolonged period, the 
tetanus would not of its own accord piws away, without fatally 
exhausting the patient as it nsually does. In the absence of 
paroxysm? nutritive aud cathartic treatinent might be adopted 
^th some chance of success ” Further on, Mr. Fenton states that 
“the treatment recommended in all but our standard profewional 
works errs on the side of fussiness : the only chance of cure 
is to keep theT>»t>ent quiet." Speaking of the true ..aturoof totanus 
he Mils it a symptom of disease, rather than a disease, bsoauso tetanic 
spasm may ^e*^due to many path^Kioal . Altogether 

p?^tical observation seems to oonfirmrtEe view that in traumatic 
oases the theory of entanglement of the ultimate nei ve fibres is 
the moat feasible which ha* been suggested, although it hardly 
sulKoient to account for the occurrence of tetanus whore 
r wound is present.” Some useful hints in conueotion with 
ShvioK in Horses," are oflered by Mi- D- C. ralu". ' • S-. 
A vi U , 14th Hussars. According to his experience, this danger- 
ous habit is met with more frequently in India than at home. 

toaches us that shying is a ‘ vice’ in very many cases 
attrilmtablo to skittishness, nervousness, or simply habit . and 
when a horse which does not generally shy « fouod to do so, wo 
1 4 . 1 axra frt to tho state of the harness in ordei to make 
ought always to loi« blinkers may be smaller 

than the aM^l Is aooustomed to, or they my be so arranged on Gm 
than the animau ao -ee imperfectly over them. Also 

thJdi-iveJlly*^ve something to do with shying ; thus if henor- 
islv preXes to prevent the horse from swerving at a suspicious 
|8iy prepare P . . ni probably think that he is required 

looking Moo^ina y,*the best trootmout for this form of 

to shy and does so woo^inaiy^*^ skittish- 

shying is to „ive the animal plenty of i-ogular work ; 

ness, the best ^lan is to gije xii at starting, it will bo 

and, howe^r badly th , has settled down to work and 

found much ,Ue to L ‘‘""'"''V 

finds he has it U most often in marcs, which 

When nervousness freduently than stallions or gcUlitigs, it is 

(1 fancy) shy nmc aa much m possible—to spare tho 

uecessacy to coax tne auimai ^ ^ u.mh 


Mr, T. J. Symonds, V. 8.. lat Madraa Light Cavalry, oontinuaf 
his paper on tno grasses of the Madras Prosidenoy. He is one of 
the most produptivo of the contributors to the jouruali for besides 
the paper mentioned above, he gives a short paper on the Amrut 
Mahal Cattle Breeding Establishment, Other papers disonss veteri- 
nary details, and miuce up a journal of which the ” vets ” of India 
may proud.— Mail. 

DAIRY MANAGEMENT AT KOTHAMSTED* 


S IB JOHN B. LAWES contributes an interesting iMiper Oil 
dairy matters to au American contemporary, from which wd 
extract the following - 

At Rothamsted the herd goes into the fields of permanent 
pasture about tho middle of May, and remains out about six 
mouths. The cows come in to be milked twice a day. In 
addition to the pasture they receive decorticated ootton cake, 
varying in amount from 4lb8. per cow to very much less, the 
quantity allotted to each cow being in proportion to the amount 
of milk she is giving. Although we nave curried oat so many 
experiments at Rothamsted upon oxen, sheep, and pigsi wo liave 
never attempted tho dairy, and I am inclined to think that 
it would be almost impoaaiblo to arrange a series of experiments 
which could not be open to objection. My dairy, thereioro, 
has never been subjeotod to a rigid scioutifio investigation, and 
the statistios I shall bring forward are merely those taken in 
the ordinary way. 

The cows ore kept under cover for about six months, and 
are tied up in pairs — forty in one house aud about ten iu another. 
The urine runs into a largo undergrouud tank, from whicUi 
when full. It is carried on to the pasture by a water cart. The 
food of the cows varies with their condition, and the more milk 
they are giving the higher they are fed ; but when dry, or nearly 
so, they have only roots and hay or straw, unless it is decided 
not to Keep them for tho purposes of the dairy, in which oasd 
they ore milked and fattened at the same time. When fat they 
sell for almut 150 dols. The following is the amount of food 
consumed by the cows while in the stalls 

Tons short. 


Cotton cake 
Barley meal 
Bran 

Chaff hay, straw) 
Mangels, pulped 


... 13 

... Uh 
... lot 
... 70 
... 224 


tho 

coax *””*i** c jDiffereut horses swerve to or 

whip oi%r and make muol of her^m re 

f ray )^'*‘^^^L^^f{hSJrdi*tarl.atic« bemg foar. TUis 


o * 

la addition to this, 13 tons of cotton cake arc used durhiff 
the Bummer. It is somewhat difficult to^stimate the number Ol 
acr^^'B of pasture used by this herd, as tho cows have the first run 
of the grass, and the coai’ser and rougher part of tho paaturo is fed 
by other stock. Possibly each cow may oousuine the produce 6f 

the winter months the milk soils for about 22 Cents per gaUbn, 
a price which is hardly move than sufficient to cover tho cost of the 
food and attendance, so that tho daity does not often got back niord 
than the manure free of coat. The aiuiuai expouso of labour upon A 
cow amounts to about 13 dols. 

It is probable that ensilage as a substitute for roots will bo fairBr 
tried iu this country duriug the winter. The experiments which 
have been published both iu the States and la Canada appear tosho^y 
that ensilage is inferior to roots as a food for milking-cowf. Still 
in the United States, where a crop like Corn is available for the 
purpose, and where great difficulties exist in the production nf 
roots, ensilage may prove of much value, while it may be but of 
little value under tho different conditions tliat prevail in England, 
Roots are our oleantiug crop, but rye — which would prdbably be 
the crop most suitable for ensilage— is not a cleansing crop likU 

A dairy cannot be carried on with profit unless a supply of sotUe 
succulent food is available for winter oonsumptloo. In the proxi- 
mity of towns, brewers' grains are largely employed for tins pur- 
pose ; but the cost of carnage oonfineft their use to looaUtios not far 
removed from the place of production. At the proseut time I find 
no food so suitable for our purposes as mangels. The course I 
sue is to manure highly, but not to aim at getting le*-ge roots. The 
plants are thinned out tostiind 1 foot apart from oac!i Other, with 
ospace of 27 inches between the rows, and, the produce amounts to 
from 20 to 30 tons per acre. . „ . a , 

The success of a dairy depends very much upon individual alk 
ten tlon to the animals. A cow that is not a good imlker should 
be fattened or sold. The food should also be regulated by the 
milk -producing powers of the cow, aud as the milk declines the 
more costly food should be reduced. Special care should also be 

taken that the cows are thoroughly milked, as a Carel^ mflker 
will aoinetimoB not draw more than half the milk that the animal 
is capable of yielding. ... , u *.1 

The diet of a cow when yielding mdk should oontam mo^s 
nitrogen than the diet of a fattening animal, as milk contains more 
nitrogen — in proportion of its other constituents — than the increase 
of a &Ueaing animal. A fattening auimal also iuoreases with 
, tolerable .ogularity throughout tho whole period in mr^rtlon to 
its weight. But with the cow tho process is totally different, as 
itinay commence by giving from 3 to 4 gallons of milk per day 

for stanc timo, and end by giving none. Four gallon* of milk W 
day would in a week amonut to ‘28 gallons, which would oonUln 
35 pounds of dry snbstanoo. A fattening covr would not, in the 
same time, increase more thau 15 or Ifi pounds, of wmoU amount 
not much more than one-half would he dry matter. As, further, 
the nitrogen contained in tho milk would be from six to ioven 
times a* much os the amount of nitrogen contained in th, « 

Is evident thaA the regulation of the food of a cow to lie varying 
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oondiMon in regard to its milk iQpply» constitutes a most important 
item in the economy of a dairy* 

The amonni of nitrogen contained to ootton oako differs i>ut litUe 
from the amount of that substance contained in mllk--which 
is about 6 per oeut. In bran it is about 4 per cent ; in barley* 
2 per cent ; in dry Mangels also about 2 per cent., and 
in hay and stra^r, 1 per cent, and ^ per cent respeo- 
tively. It is evident, therefore, that by incrcAsiug and 
diminishing the three former foods, the requirements of the animal 
in the. various stag^-^ranging from the time of its yielding an 
abundant supply of milk to won It becomes absolutely dry — can 
be fuUy mot* 

The actual amount of dry matter consumed dolly by the herd, 
during the six months of winter, amounts to about 81 pounds per 
head ; but, as 1 said before, the quality and quantity of food are 
regulated by the milking properties of the particular animal. 


RED CLOVER. 


Btn B. La was has the following article on red clover in the 
Afft^liural Qawtte 

Any ohe who walks over a held of red olover soon after it has 
been mown, may observe how rapidly fresh growth in the crop 
takes place. In twen^^four hours, and probably within even a 
shorter period, a leaf of considerable sis!o nos sprung up. This 
growth arises from m atter stored up in the root ; ana it fa in oon< 
nection with this store of matter that 1 now propose to make a 
few observations. 

In OUT ordinary fonr^oourso rotation experiments commenced in 
1848. After taking a clover crop in 1800, boana were substituted 
In thebr place until the year 1874, when clover was again grown, 
and the crop was repeated in 1882. 

In our rotation crops there are altogether six experiments. On 
two the roots are very highly manured ; on two they receive super- 
phosj^te of lime ; the ^her two oxperimeute are left wholly 
nnmannred. On three of the experiments the whole of the roots, 
as well as all the other crops grown, are carried off, and on the 
other throe they are fed on the land. It is evident, therefore, that 
wWx the crop of olover was grown in 1874, the land of the six 
experiments was In very different states of fertility. From one of 
the unmanured plots twenty-six crops had been carried off, and in 
1^2 this removal had increased to thirty-four crops. Both in 
1874 and in 1882 the plant of clover was good upon all the experi- 
mental plots. In 1874 the clover was mown twice. As tlie first 
crop is cut about fourteen months after the seed is sown, and the 
second only about two mouths later, under ordinary ciicumstanoes 
the first crop is very much the larger of tho two. This rule Imlds 
good on all the highly-manured experiments in both years, ami it 
also holds good in throe out of the four Buporphosphate experi 
ments, but it fails in the 1882 crop, where the roots were cartcc 
off, and it also fails on all the uumanured experiments of botl 
years. 

If we take the highly manured turnips which were fed on tin 
land In 1874 os representing tho soil in tho highest condition of tin 
series and assume the first crop of clover hay to be 100, tho seconc 
crop would be represented by 40. But at the other cud of the scab 
where no maoure had been applied and all the product had beer, 
removed for thirty -four years, assuming the first crop to be 100, the 
seconiLcrop is represented by 233 ! The second crop is in fact con- 
siderably mote than twice the weight of the first crop, and the 
regularity with which the relation net ween the two varies in pro 
portion to the food at their disposal, precludes tho idea of this larg< 
excess in the weight of tho second crop being accidental. 

I do not propose to offer any explanation of this very curious 
property of the plant, but merely to point out that many of oui 
agrfcnltural operations are so conducted as to produoo an unna 
tural growth. The natural tendency of the clover is to produc< 
seed, and our large cross of clover are little more than stem anc 
loaf. With abundance of manure, succulent growth of some kliu 
is not difficult to obtain, as may bo seen in the gigantic roots oxhibi 
ted at agricultural shows. But on tho other hand, it is very easw 
to overgrow, more especially when tho production of ripe seed is 
the object ; and witn our fiuctuating seasons it is by no means 
easy to attain the happy medium which on the one side is bounde ’ 
by too little and on other by too much. 

On our unmanured rotation the first crop of the clover hay only 
weighed 7 cwt. per acre, but the plant was perfectly good. It If 
evident therefore that clover sierkness Is not altogether duo tf 
poverty of soil. No doubt tho mild winters of 187.3-4 and o 
1881-2 were favourable to tho undurgroand growth of the plant, 
Tlmt there is a groat deal stiU to be learnt iu regard to the pro 
' pertioa of the leguminous plants will, 1 think, ho at once evidon 
when I mention that at Rothamsted several of these plants— in 
oludiiig tares, sainfoin, Lucerne, and Bokhara clover— are now 
growing luxuiiantly in a field which has long ceased to gro'< 
rod olover. 

In a paper read by Pr. Gilbert at Montreal last autumn, am 
recently published In London by Messrs. Harrison, St. Martin’s 
Une, he shows that tho first 9 inches of a garden soil, which hai 
grown clover tor many years, has lost very large amounts of nltro 
gen ; while, on the other hand, tho surface soil of a field whiol 
had groum havloy followed by rod clover had gained nitrogen, ah 
cornered with a portion of tho field which hod grown two crop) 
of barley ; and this notwithstanding tho fact that the clover re 
moved rrom tho soil much more nitrogen than tho barley ! Noi 
was this ali, aa ^he barley that followed tho clover was for superioi 
to that which milowod barley I How, then, are these two con 
flioting results tipTbo reconciled ? If olover were again sown with 
the barley it would be almost sure to fall ; while the olover in the 
garden soil stOl oontiiim to fiourish most luxrxriantly, although it 


.as boon grown there for nearly thirty years In suooeasiou I Are 
m to suppose that the clover In the garden soil finding all too 
Itrogon it required close to tho surface was not oompelled to look 
or it lower down in tho subsoil 7 It is possible that suoh may be 
be cose. 

A still more remarkable exiperlenoe, howev^^ in regard to red 
lover has yet to be recorded, Sluce 1848 we have attempted to 
gi-ow continuous .beatt crops, but comparatively with but little suc- 
cess. It is true thkt the crops have not altogether failed, as 
was the ease with the red olover— hut we have not been able to 
grow continuously good agrioultural crops by means of manure ; and 
for the last two or throe years no crop whatever lias been grovfu, 
as though grass seeds, wore sown last autumn they entiiely 49 ilod. 
During the spring, the soil in various places was sampled to a very 
great depth, and barley and red olover were sown, I was prepar- 
ed for an Indifferent crop of barley, as the partial anaVyais of tho 
soil and subsoil showed that the amount of ultrio acid they con- 
tained was small, but — I was going to say 1 was surprised ; this 
would, however, not be correct, as nothing with regard to red 
olover could surprise mo— I will soy therefore that I hove been 
much struck by the great luxuriance of the olover whioh has just 
been out with the barley. Even upon the bean laud which has re* 
ceived no manure since 1848, and where the beans did not exceed 
a few inches in height, the olover Is most luxuriant, while the 
colour of the leaf is of a rich dmrk greon such as 1 have hardly evor 
seen before. 

At the present moment wo have therefore tiie following problems 
requiring explanation— (1) Rod olover growing for thirty years 
upon an unmanured garden soil ; (2) Red olover refusing to grow 
on land where four or five leguminous plants are flourishing with 
the greatest luxuriance ; (3) Red olover growing with great luxuri- 
ance where beans refuso to grow at all ; (4) Red olover removing 
large cmantitiea of the nitrogen of the surface soil of the garden. 
(5) Red clover increasing the nitrogen of the surface soil when 
grown on the farm land. 

There is one very important foot, at all events, that the experi- 
ence of forty years has taught ns, and that is, that plants are en- 
dowed with number of remarkable properties, which are only 
brought out when they are plaeed in cIroumBtanoes where they can 
be observed. 

NOTES ON POULTRY KEEPINO. 


F irst and foremost among the different epecies of the anirnal 
kingdom submitted to » the caprice and dominion of man, 
none have shown themselves so rich in variety as the diff«rent 
races of fowls. They have been produced in hundreds of forms 
and colours, without any discredit to either of them, because 
all these varieties have their relative merits. Naturalists acknow- 
ledge nine sorts or I’accs of fowls, which it will bo useless to 
enuniernto, tiio ^'bject of those notes being to point out to farmers 
and cottagers those most sultablo for stock, so as to derive a 
profit commensurate with the undertaking. < 

We know nothing of tho origin of tho fowl ; hut we 8iTj)pf»Ke 
the parent stock to come from tho jungles of India, and we must 
take it that all tho races of birds oreatod by the different cross- 
ings had their origin from thence. As stock birds, we should 
advise farmers to obtain tho following ; — Leghorns, Hamburgs, 
Game, Dorking, Spanish, lloudan, Cr^veoceur, Brahmas, Cochins, 
and Dominiques — this last is un American bird. 

Many opinions have been expressed by fanciers of poultry as to 
what breeds are considered the most useful in a marketable 
point of view. Doubtless we have gone through a ‘ poultry 
mania,’ the aim of which has been to breed for leather, and to 
produce a perfect animal in all points, and most seductive to tho 
eye, the real and valuable® point being lost, tho roaring of 

of poultry as producers, both for eggs and as articles of consump- 
tion. To rear birds exclusively for the show pen is an exponsiva 
pleasure, for it requires a good purse to maintain such a fancy, 
ronltry bred under such ciroumstancos, and treated with the 
utmost care and trouble, like exotic plants, must be kept warm, 
without being exposed to the sun’s rays for fear of spoiling their 
feather or faces ; they are daintily fed, and at the feast sign of 
indisposition ; the chemist’s shop is ransacked to find antidotes to 
all their ills ; should they have a delicate plumage, they are at 
times washed and dried with the greatest care ; finally, natural 
food not being sufficient, condiments are added to mreo their 
energies, &c., &c. We maintain that pouitry thus reared are 
UBolesu as stock birds on a farm. 

Tho above-named races of birds have been increased and multi- 
plied BO much that wo can only, iu our present notes, speak of a 
few pi ominont and profitable breeds, nu vantagoous on account of 
being good layers and fiist-olosa table birds. This is a great consi- 
deration is selecting stOfik. 

From experience we can say that tho * Brahma* has been : found a 
most useful bird indeed, either for pure bred stock or for crossing. 
They lay well iu winter, are good sitters and careful motliers and 
will bring up eoidy chickens with little trouble; they seldom 
wander from homo and are too heavy to ily, but care must be taken 
that they are not fed too exclusively on maize, as it produces much 
inside fat, and, liko many other breeds, the laying is impeded. 

I'he ‘ Houdan,’ one of tho French breeds, cannot bo spoken of 
too highly, both for laying and mcat-produoing qualil^. Their 
eggs are large and white. JTie; ai’c reared without dignity, and 
feather easily and early. tTIw Su;;iiimag 0 is usually wlnte, with 
black spangles. They have a fine creSte^kj^^-knot, porticoMy- 
the hens, and the comb of the cook is very tianffsotffb, liaving wlui^- 
is called the strawberry leaf shape. Beyond their usefulness, they 
are very attractive on a farm, and make a flue show. At four 
mouths old the pullet will weigh from 4 lbs. to 44 Ibi., and the 
cockerel from 6 Iba, to 7 Um. The fleeh Is ftmarkiNily white and 
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delloato, and thero U leis waste of oflfal. The bones are particular* 
ly light. They have five toes like the Dorking, the logs whito 
the exoejl^loQ of a few hlaok splashes. These birds are hardy, 
and are more easily raised than any other French breed. They 
do not wander, and are much dess dostruotive. Tiie greater part of 
these oroBsed with the Bralima make magulftoeut speoimeus, im- 
parting t(j the Asiatic breed its delicate flesh and large full breast. 
Mr, Lewis Wright, the eminent writer ou poultry, particularly 
rcuommonds the cross of the Brahma and Houdau, that is, a 
Houdau cock and Brahma hen. 

The Cr^veocenr comes next. This is another of the French 
b"'v%ds. A large, square-built bird, well set on abort, Arm legs, 
full XLkeast, limbs well developed, four toes, legs black, car- 
riage upright and proud, Is even more precocious than the Houdau, 
ana as he is a lar^r bird, his flesh is more abundant, so that at the 
same age he weighs more than the last named kind. His plumage 
is entirely of a lustrous metallic black. The cook has a fine crest, 
inclined to fall backwards, with a comb In the shape of two horns, 
— that of the hen much smaller in proportion, but tiio crest is full- 
er, and stande erect. They produce certainly the most exoellont 
poultry seen in the Paris market. Their bones weigh oven lest 
than those of the Houdan $ the flesh is short, ilue and white ; and 
they fatten easily, Indeed, if well fed in the yard, they do not re- 
quire to be put in the fattening pen at all,and at six mouths they are 
like young turkeys for size. Tno pullsts are of an unheard-of pre- 
cocity, as they can be put up to fatten at two ond-a-half to three 
months old, and at the end of a fortnight arc ready to kill. 
This is perhaps the best breed for crossing, and experieuoe has 
proved that, crossed with a Brahma hen and Crt^vecceur cook, tho 
produce is large, hardy, and magnifloent birds, and as a cross 
have been sold at 7^. 6cL each, and many more could have boon dis- 
posed of could they have been had. Therefore this brood can al- 
ways ho strongly recommended, and will prove remunerative in a 
commercial point of view, as the oosksrela can be disposed of 
at from three to four months old, and tho pullets not required for 
laying, oven earlier. The eggs are white, and very largo. 

Tho ‘ la Fl^che ’ is another of the French breeds, and a most 
wonderful bird it is for size and delicacy, often weighing from 8 to 
10 lbs., a bird much prized in France : but as it does not thrive 
well in this climate, we would not recommend it to farmers, 
espeoially so far north. 

The ‘Spanish.’ — Wo presume from the name that the bird is a 
native of Spain. Be that as it may, wo are satiuflud that tins breed 
is necessary on a farm whore eggs form part of tho staple com- 
modity, and crossing brought to a good issue. Tho Spanish is a 
fine lai’ge bird, strong and hardy when fully developed, but delicate 
to rear, OB tho chickens feather tardily, and are subject to croup 
throiigii the inclemencies of our climate ; therefore great care is 
required that they should be warmly housed until they got their 
feathers. In general, Spanish are never bred too early iu the year. 
Their plumage is deep black, with glossy reflections. Le^ blue or 
dark lead colour. The comb in both sexes in^st be largo, but 
iu the cock it is perfectly upright, soparated, and oxteuding 
frcmi tho base at the upper mandible to tho back of the 
head ; that of tho hou, when fully developed falls completely 
over on one aide. This bird is remarkable for its wliito face, 
which should extend over tho eye as far as tlio comb, and reaching 
down to the wattles. To bo perfect, the face ought to bo of a pure 
wdiite, without wrinkles, and soft and suioobh as chamois loathor. 
The eggs are white and large, and the hen of this breed is considor- 
•d to be very prolific. It will bo as well not to give too many 
hens to a ypauish cock ; four are quite us many as he can 
manage. 

A flrahnia» hon and Spanish cock produce a cp.pital cross, what 
is called ‘ CucUoo,’ Homa witli white lejja, aoma with yellow, aod 
•we full to see a ditfetenoe between this cross and Uomiuiqnes and 
Plymouth Eooks. However, these ftrosses thrive wonderfully 
well, aud at three mouths are almost double tho size of their 
congeuors of tho pure breed. ■ 

THE rOULTHY OF THE FAIIM. 

T he next matter to be oonsiderod iu poultry-keeping is tho 
bousing, and this is a very simple affair ; still thoro ore 
many inoidents to be notioed, and lor which provision must be 
made Next to food, tho housing of poultry is very important, 
and the two oomhiued form tho secret of poultry farming with 

''^PoutoLbouses, that is, roosting and laying housos, arc made 
with veryoheap materials, and can bo thatched or tiled j for a 
cold country we should advise thatch, as being warmer iu white 
and cooler iu summer. Let ventilators bo made all round tho 
building, which can bo opoued or shut according to tlio s^on. 

The roosting bouse must be so prepared that porches can be 
in amnhltheatre style, so that those breeds which perch 
llBh may Uail themselves of the highest positions, whilst the 
Wvv birds such os the Asiatic breeds perch low, ond con be 
“wily aoeommodoted ; besides, the porches thus mode prevent the 
fowls from dropping their dirt on one another. To keep the i 
roosting house m clean os possible plooe under each peioh o I 
' thbi pLk covered with dust or ashes, so that the droppinge 
K« nnllai’ted with ease and secured m a barrel, and which 
Z, Im dTsi^ed of at any time by use or by sale. In the laying 
house boxes in ti ers for Uie nests, not too high, or 

tlirti^ would not I 1 IJ»|iirT r I Ou tho upper tiers 
AWe o Tniall landinygiiiraatthe cntranco, so as to prevent the 
^ owls obriiptly, otherwise they run the risk 

of breakingtue eggs should there bo any iu tbe “est. 

C the top oPthese boxes a shelf con be hxed from one end 
to the other, on which email round baskets be nlaced, lined 
with hay or out eteaw, so ae to induce the fowU to lay in them, 


for fowls aro such oapri clous creatures that very often they will 
not enter a box that has boon mode for them to lay in, but 
will rather go and seek out a nest lor themselves. These 
baskets ou the sholf are a great inducement* and they often take 
to them iu preferonoo to any other. However, It Is better to 
adopt any plan than to allow your hens to stea I their nests, and 
thus lose the eggs. 

Wo are just entering upon a season when new laid eggs are In 
great request, and all poultry farmers ought to- adopt tho means 
to promote their production, and it would amply pay those 
persons who give special attention to it. 

At this time of the year ail puUots Jiatched iu j^Iarch 
and April should be well housed, with a south aspect as much 
as possible, and well sheltered from the north and e^t winds. 

The floor of the house should be covered with dry leaves, 
which are easly obtainable at this period of the year, or with the 
hull of corn. 

Fowls delight to scratch in this and pick out the com 
that may be thrown to them, for nothing ko'^ps poultry la health so 
much as moving about and ha^fing plenty of oxorclse, 

The ventilators during tlie oold weather should be shut* 

A dry soil is indispensable for egg production, thwefore , the 
poultry yard should have from time to time a layer of the ooil 
taken up and used iu the kitchen garden, and replaced by a laver 
of gravel or ballast, so laid down that the rain water may easily 
drain off. 

In addition te tho fowl house, it is very advisable to have au 
open shed, for fowls require to Hvo iu the (^en air as much as 
possible, and tho only object of the shed la to replace the large 
trees under which fowls in summer take refuge from the rain and 
sun. The shed can bo used in summer aa a roosting bouse, with 
tho addition of a few perohes. Dry leaves or tbe hull of com 
should also be thrown into tho shod, and tho base of the sho^ 
bordered up by a plank, so as to prevent the fowls from soattoriug 
it abroad. 

A supper of boiled potatoes, well mashed up, and mixed with 
middlings, will do sometimes ; nt others, all sorts of vegetables, 
boiled up and mixed with scraps of meat and fat. In Sootlaua, 
where oaMneal is cheap, it woula form an excellent food. All these 
ingredients must be given warm. 

fa t)ie morning, give them wheat, oats, buckwheat, and some- 
times a lifctlM homp sood, but sparingly. Barley and oats, hall 
boiled, are very exciting, and g^ood for the laying. Be particular 
and give thorn good and clean wacer. Cimnga the hay or straw 
of the nests often, and have a care how the eggs are handled, for in 
winter tho shell is very thiu. 

With the above precautions, farmors ought to have plenty of 
oarb^ eggs which would find an easy and remunerative market, 

C. W.— A’ori/i BritUh Agricidlumt, 


POULTilY IN INDIA. 


P OULTRY are entitled to a fairly prominent place among our 
food supplies. Tho Indian mur^hit however, cannot hold a 
caudle to the produce of our fowl -yards in England, although the 
parent stock of all those mamiilicent birds oaino originally from 
Asia. It was only in 1847 that any keen interest was felt iu Eng- 
land and America iu improving the domestic fowls. Many of our 
readers will remember the excitement caused by tho introduction of 
tho Ceohiii Chinos j they arc justly entitled to bo called “ tho 
puroutsot poultry fancy.” rrovioua to their advent there wera 
tew who cared for kt^eping fowls ; indeed it was looked upon aa a 
harmlesH mania, much the same as tho keeping of white mice. 
Within tho last ten or twelve years, a greater interest has been 
developed in improving our Indian poultry-yards, Feoplo have 
begun to find out that by a small outlay and a little oaro an or “ 
superior to that laid by the country hen and a finer bird than too 
7 niirtfht for the table can be procured. It Is true that the climate 
of the plains is somewhat against us in many parts of India, but it 
has been proved that tho English variifcies can be made to suocood 
if proper precaii lions arc taken. Tho improvements that have so 
far been uovoloped are due to the energies of a few who have taken 
the trouble and gone to the expense of importing superior stock ; 
those have by degrees been spread throughout the country. Ten 
or twelve years ago it was a rare thing to corns aoros? EugUsh fowls 
but now in fifty per cent of the poultry -yards either half-breoda or 
pure breeds will be found. After the first outlay lu purchasing the 
birds the cost is very much the same, whatever kinds are kept ; ihs 
English ones will, it is true, eat a little more, but they give a better 
return iu larger eggs and more meat. Houdans, Bratnas, Ooohins, 
&c., are now really within tho reach of alL From two to ten 
rupees is the price ordinarily asked for birds according to their 
size and purity of breed, and it takes a very short time for them 
well to repay tbe purchaser the money he has laid out. Importa- 
tion is a more serious matter. It is no use getting out any but 
birds of high class stralus ; but these may be got on an average for a 
sovereign a piece. Carriage by sea or land is an expensive item. 
Allowing for deaths, agency foes, and vomunoTation to the ship’s 
butcher who looks after them on the way out, haU-a-dosen birds 
could not he landed at a station far from tho coast much under two 
hundred rupees. Though It appear a large sum, the investor may 
with ordinary luck recoup himself in a year, and have a balance to 
profit and a well stocked yard. Tho only place, we believe, where 
poultry-farming 1ms been carried on ou a large scale is at the 
Chowkoorit) poultry yards near Almora, at an elevation of over 
0,000 feet. It lias proved successful. The proprietor has found no 
difficulty iu disposing of as many young fowls aa he can pr oduo e 
from his Fronoh Houdans at its. SO a trio. Imported birds d<k 
better (aa is but natural) in tho hills, the oUraate being more , 
suited to them, They are l«as liable to degeneratOi mi the y oung 
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Rtock U more robuit. It would almost pay residents in the plains 
better to purchase (owls bred from imports birds la the hUls than 
to get them out direct from Bogland. 

uoudans and Bratuaa (light and dark) appear to be the Tarietles 
very generally selected by Importers. Tlio former takes its name 
from a district in France, and fs of modern origin, haring been first 
described in 1S05. It is, however, a very charaoterlstio breed. 
The birds may bo recognised at once by thoir triple comb, full-crest 
whiskers and beard, hTaok-ond-white-spangled plumage, and five 
toes, the two hind ones being one iihot>e the other. It is worthy of 
note to siiow iiow breeds are made up to suit tlie requirements of 
judges at poultry siiows, that the original Houdons had scaroely 
anyueards or whiskers, and the fifth toe was uncertain. Houdans 
are noU'Sltters, and lay large white eggs ; the chickens are very 
precooious. and if properly fed are fit for the table at four months. 

The origin of the Bramas is not quite so clear. They first 
appeared as a distinct breed in 1846 in America, and were said 
to have been brought over by a sailor who obtained them at 
Lhkhlmpote, on the banks of the Brahmaputra river. There was a 
long and bitter controversy as to where they first came from ; 
some asserted Chittagong, others Shanghai; indeed tor a long 
time they were oatlra grey Shan|;hai8. One thing la certain— 
we caunM now find fowls answering to their description about 
the Brahma^trai or we should not send all the way to England 
for them* This breed thrives In India and is more hardy than 
the Houdan. Tiieir propensity to sit interferss a great deal 
with the production of eggs ; they make excellent table birds if 
prOMrly fattened. They are magnificent fowls to look at, with 
their h^vily-leathered legs and stately carriage. A good Brama 
ooek will scale 12 to 14 pounds. An oxoelleat cross may bt 
obtained by mating a Brama hen with a Houdan cook. The 
progeny are almost invariably black with crests, and are non- 
sitters. 

The great thing to guard against Is degeneration. Poultry 
seem to be more liable to it in India than in Europe. It is attri- 
butable to three causes : oUmate, bad feeding, and breeding in 
and from limited stock, lu importing fowls it is advisable to 
order, sy, three cooks from dmereut yards and three or four 
bens. Mate the hens with one cook ; put the pullets reared with 
No. 2, and so on with No. 3. In this way three strains can be 
established, and the breed will be kept up to the mark of the 
orifdnal stock many years if otherwise properly treated. 

Artificial inoubatiou has made great progress iu the last two 
or three years, and it ^catlv *impiiiles the production of a large 
number of chiokeus. Mr. Thomas Christy, of Fcuchuroh-street 
may be justly oallcd the pioneer of the hydro-iucubators in 
England (though, as is known to most people, the hatching of 
•ggs by artificial heat dates back to the times of the ancient 
K^ptians). But last year a great advance was made iu the 
invoutiou by Mr. C. Hearson of an automatic incubator, which 
regulates the heat of the egg-drawer of itaelf, No changing of 
water or oiroulating boilers are required. A small lamp (kept 
ooustantly burning) is connected with a flue through the tank, 
and arranged so as to heat the water. The following is the 
way in whloh the heat lu the drawer U regulated. On a Uttle 
stood over the eggs, and near the bottom of tho tank, is a 
capsule of thin brass, enclosed iu which are twenty drops of a 
liquid which bolls at the temj^rature at which the ogg-drawer 
is to be kent. A piece of stitt wire stands iu the centre of the 
oapsole, and is oouneoted with a light lever at tho top of the 
maohiuey^ at the other end of which bangs a damper over the 
lamp ohiniuey. When the drawer is nuderheatod, the damper 
oloees tlm ohimnoy and all the heat goes into the tank. When 
the proper temperature has been arrived at, the capsule boils, 
■wells, acts on the lever, raises the damper, and allows the heat 
to escape from the lamp instead of acting upon tho water. If a 
greater heat is required, a small weight which is on the lever 
M moved forward, when greater pressure will be required to raise 
the damper. The ari^gemeuts also for keeping a current of damp 
air over the ^gs are simple and thoroughly emcieut, only necessita- 
ting the addition of a little lukewarm water about ouoe a fort- 
Taken altogether this incubator may be said to give a 
nunimum of trouble and a maximum result. Like all now patents 
it had but a short reign iu its entirety. Mr. Christy at first 
soofiCsd at it, but soon found that his old Istyle of incubators were 
being thrown out of sate, and therefore he had to provide soine- 
thiugUke Mr, Hearsou'a champion incubator, but suiOioiently 
different not to infringe the patent. He calls his ** the thermos- 
tatic iuoubator.'* None of those have, as far as we know, found 
their way to India, but there are a few of HHarion’s working very 
sucoesefttlly. Those who may get them out should be provided 
also with a “ foster-mother,” in which 50 or 60 chickens can be 
rear^ with gre^ ease. The general mistake made in bringing 
up ohiokent U that they are entirely trusted to the tender mercies 
OIthe‘*murghi-waUa,” audin oousequenoe they are not only 
noder^ed, but badly fed and grow up stunted and degenerate fowls. 
Everythlciir depends on the treatment for the first two or three 
monies. Constant feeding with good food and frequent change of 
diet will reward the rearer amply, and give him in return birds as 
good as those that oome out from England. 

^nsiderlug the number of poultry fanciers there are now in 
India and the difiioulties that exist in gettiim fresh stock, we would 
suggest the formation of a poultry club. By meaus of this, the 
ittiuibers would be enabled to exobanga birds and get iu fresh 
strains, and to join together for purposes of importation. It would 
give on impetus to poultry-farmiug for pleasure and for profit, and 
enable many who do not know now where to get good fowls at a 
moderate price to supply thoir wants. 

It haa been satisfactorily proved that eggs for setting cannot be 
trusted to the post office. In almost every instance parcels oon- 
taiffiog eggs have roadbed their destination with the yolks broken 
nod unfit tor ^nhstkm. Token hand with otdlooi^ oars they 


mij be transported from one end of India to onotheri and be found 
fit for sotting at the end of the loumev. 

Before leaving the subject it is worth noting that a great many 
eggs miffht be saved for household purposes whloh are left to^ 
addle under the hen hy teeting them after they have been five or 
six days incubated. They are quite fit then for cooking, and will 
be found very little inferior to fresh egM. Testing is simple. 
Light a lamp or candle ; pat it in a box with a round hole in front 
of the light, and one at the top to let off the heated air ; make, in 
a piece of black cardboard or tin, a hole the shape 
of an egg ; in one lumd hold the and in the card- 
board iu front of the light the whole of the Interior of 
the egg will he visible. If fertile, the vein will be distiuotl v w ** . A 
looking like a epider ; If unfertile, the appearance will WiTie 
same as that of a fresh egg. Bemove all these and send them to 
the kitchen for use. If two bens are set at the same time and 
many unfertile eggs are found, the remainder can go under one 
hen, and a fresh lot be started under the other ; much waste of 
labour being saved. The hen won*t mind the extra six days ; she 
oareth not for time. The American saying about an unpunctual 
man is be has no more idea of time than a sitting hen.’ — 
Pionee7\ 

VEGETABLE EXTBACTS. 


W HILST it is admitted on all hands that the cultivation of 
economic plants, yielding sugar, fibres, and drugs, and 
their by-products of all kinds, aoooriOng to the climates and soils 
suitable to their cultivation, might be profitable, the obstacle that 
the grower and the o^ltalist mike have had to face, has been tho 
almost insuperable dlmoulty of extiaotlng the several products at 
a cost of production that will leave a profit at all commensurate 
with the risk incurred. When we take into aocount the amount of 
unprofitable vegetable matter associated with the more valuable 
part of the plants to be dealt with, the cost of labour and the car 
riage of the crude material to the nearest mill and the comparative- 
ly poor results, the costly and by no means perfect machines return 
upon the ouUay, we are the less surprised to find how quickly the 
enthusiasm of the most hopeful is cooled after the first or second 
essay in any of those directions. 

The efforts made by tho Government of India to Improve the 
condition of the fibre producers, who had expended large sums in 
cultivating ' china grass,’ affords us a capital illustration. Their 
evident desire to promote on a larger scale the cultivation of plants 
which from time Immemorial had produced valuable fibres for 
native textile fabrics, led the Imi^n Government to offer a prize 
of some five thousand pounds sterling for the production of a 
suitable machine to remove the fibre from the woody matter 
associated with it, in the Bhamia plant particularly. It was iu 
the year 1870 the offer was made. The machine was to bo of such a 
character that it could be used in the rainy seMOn, when the 
plant was still greeq, at a time when the difficulties of beating 
the plants are insuperable except by artificial means. The 
first trial was made at Saharanpore iu 1872. The results ob- 
tained were considered unsatisfactory ; but Messrs. D. and J. 
Ureig received a prize of ^1,500 fora crushing machine then shown. 
The trials were postponed for some years, ana at the second contest 
iu 1880, no less than twenty -three competitors presented them- 
selves. The mling idea was a orusbbig machine. Exhibitors 
from England, America, France, Denmark, Hungary, Java, Now 
Zealand, and India were represented, but in no case could a 
machine be found that would *' extract the fibre from the brown 
exterior pellicle and from the excess of agglumeuative gummy 
matter which holds them together iu such a manner as to pro 
duce an article whose value iu Loudon shall not be less than 
£45, and of which tho cost of production shall not exceed 
£15 per ton of fibre obtained. '* * Crushed stems, in fact, no matter 
how deftly treated by mechanical means, refuse to surrender 
their more delicate filaments (and these arc ^ the most prized), 
and only give up their coarser constituents, in a more or less 
mangled form, when subjected to the clumsy ordeal they havo 
undergone. All at once, aud that not so very long ago, tho che- 
mists who had been iavoctigating the progressive action of ferment- 
ation in plants in cold and warm water, obtained a clue to the 
laws winch seem to regulate the process of vegetable decomposi- 
tion, and did not fail to observe that as the temperature was raised, 
tho adherence of the internal ligneous part aud the cortical 
envelope is destroyed, and the separation of each of the different 
concentric layers which form the wrapper, is effeoto^ The fibre-beai*- 
iug plant it provided with three zones in the bark, consisttofi'^pf the 
epidermis and a thick layer of parenchyma, which oonTains the 
oblorophyllum of the plant, then a larger layer of oortioal fibres, 
generally isolated and independent of each other ; the last zone is 
contiguous to the cambium iu which are the liner fibres and 
associated with these there is an abundance of small crystals of 
carbonate of lime ; it was found, that if the stems were subjected to 
superheated steam or some such calorific agent, the moisture could 
be drawn off effectually iu a few minutes by the addition of some 
chemical re-agent, and the fibres extracted free from any kind of 
adhesive parbToles that would render it unsaleable, there was an 
end to all obnoxious or tedious retting” or ** stripping” processes 
and the object of their search was attained. During the last 
four years steady progress has been made in rendering toe opera- 
tion perfect and profitable, and at a cost whloh will be hardW felt 
when the value of the fibre comes to be submitted to th^'ianu- 
facturer ; similar experiments iTBnfftsdoiii msdn in England,^ ranee, 
and America. The work commencedlanai iyy ^^ by the well-know^^iy, 
M. A. Favier has been Improved upon Jfe* ^;)guisho^ 

chemist M. Fremy. In England much attention has been l^itow- 
ed upon the snbjeot, whilst American chemists have contributed 
toek share. Side by side with these disog varies at sooh inoolculable 
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to th« oo^erm of the future, obemlate in the north 
Of Uarope, ixi Amerio^ France, and England, were making equally 
rapid progreu in perfecting now method of extracting taocnarine 
mat^r from sugar-cane, Morghum and mabe plants. The old and 
cumbrous prooess of extracting sugar from cane by elaborate and 
costly nu^hinery, j^ways most profitable to the manufacturer, 
but ftll gave only a poor return to the grower, 

effect amongst others, of forcing the produotion of 


passage it is moistened by jets of hot water from a perforated hJrl- 
zontal pipe some two feet above the carrier. The second pressure is 
immense. The bagasse mostly comes through entirely separated at 
the joints, 

What is not so separated is thrown back, to come through again, 
by a b y stationed at the tail end of the second set of rolls. The 
company claim that by the use of this second set they save at least 
fifteen per cent of juice that would be lost if only a single mill was 


bftfifc-rftAf aiwi U « ui i«,i uuiit juicc cnac wouiu oe lost a only a single mill was 

in oom^t^nn P market used. Lost year the firing under the boilers was by coal alo-e, and 

K 1 colonial trade, was admitted on all men and teams were employed tocarttho bagwso away to get rid 

beiS meaus have of it. Now it is all usodVfuel, au.l «upplie?^”o-thmi; of Sil the 

b-Sm fbA and syrup can be drawn fuel roquired, taking tlin placo of fifteen tons of ooal per day. It i« 

By carried by the bagasse carrier over the front end oUho furnaoes, 


this new departure costly machinery is dispensed with, and the 
tod in some instances, without overtaxing its power of pro- 
du^oUf can be made to give a oontintrous yield of sugar-pro- 
ducing plants. Crushed cane with its poor return in sugar, 
molasses, and treacle will become things of the past. The 
American Department of Agriculture, ably supported by chemists 
of known ex^rlenoe, have superintended for the last four years 
the new method of extractinjg sugar by a simple chemical opera- 
tion^ and at a cost which, inoluding the cultivation of the plants, 


and by an ingenious arrangement of slides, fed directly Into shafts 
lunning down Into each of the four furnaces, Ko handling of it in 
required, only the manipulation of the slides by cords and pulleys 
^ that each of the four furnaces shall bo alternately fed. There 
is no trouble in keeping the steam up to any desired pressure, and 
the saving in fuel and labor from this use of the bagasse oannub fall 
much short of |60 every twenty-four hours. The jnloe from the 
mills fiows into a tank from which it is pumped into the juice tank 
won, ana at a cost which, inoludto the cultivation of the plants, at the extreme top of the building. Here it is treated to lime to 
at first sight may seem simply Incredible, until the tables of neutralize the acid and then drawn off to the defeoatiug tanks, a 

expenditure and profit are consulted, when all doubts are dispolled ’ - ' * - ..... » 

by the dvidenoe they contribute. It appears by the published 
report of the United States Department of Agriculture at Wash- 


ington that—** Eighty batches of syrup taken by the manager 
from the finisher m the consecutive order of production made 
from cane and stems of all conditions, good, bad, and indifferent, 
show an average of 6fi per cent of crystallized sugar. Several 
of -the best show os high os 80 per cent. All would have shown 
this high average if all the cane had been good.’* In England 
like results have bean arrived at as we have already shown in 
the pages of this iournal, and it is possible when the researches 
now under observation aud exhaustive trial have been perfected, as 
they assuredly will be before long, that a perfect revolution in 
sugar production will ^ effected. Nor has the investigation 
of methods for extracting these products by chemical means 
limited the field of operation ; these same chemical studies have 
led to others of equally high commoroial importance. The same 
or equally simple methods will be applied to the extraction of 
dye stuffs and other alkaloids with npparatus, which, ws gather, 
is of the simplest and most inexpensive character. 

SUGAR MAKIJ4G AT CHAMPAIGN, ILLINOIS. 


T he marked success that last year attended the produotion 
of sugar from the sorghum oaiieaat Champaigu, III., aud IVio 
Grande, N. J., awakened a deep and wide spread interest through- 
out the country. It seemed to gi^e promise of such an ultimate 
development of this industry us woukl free ns from dependence 

upon foreigu sources of supply which now furuish uino-tontbs of i orvk 

th« iW,et,ooii»uu.ed iutbii country, and in firat brla’a cyl.n‘l«ra revolv«”’iu»ida of atotiuiry iron 

ones. As soon as started the oeutrifugal force throws the mush 


half story below. These are of galvanized iron in wooden frames 
and supplied with steam coils, Tiie juice is brought quickly to a 
boil and the scum taken off. This flows through jnpes to a tank on 
the ground outside the building and is taken away for feeding hogs. 
The defecated juice next passes to the evaporator of copper, circu- 
lar, eight foflt in diameter and throe foot deep, the bottom covered 
with two inch copper coils. Hero it is reduced to 20^* Baumo, 
when it is drawn off into settling tanks. When suffiitiiently cooled 
it passes to tho bone-black filters, up-right cylinders of boiler iron, 
18 feet in depth and filled with finely pulverized boue charcoal. 
From the bottom of the filters the clear, amber- colored, semi-syrup 
flows into a tank from which it is pumped to reservoirs above the 
vacuum pan, into which it is drawn os needed. In boiling in the 
vacuum pan a small amount only Is first lot in and boiled at a tom - 
perature of 170", till crystals can be seen to bo forming freely. 
This can be ascertained by drawing out a small amount, spreading 
it upon glass aud holding it between tho observer and the light, 
whoa the Cl ystals can be clearly seen. Additional quantities of 
the semi-syrup are let ii> from time- to time until at the end of 
about five hours tho pan is full of tho boiling sugar, when the 
is made. The contents of the pan aro discharged into crys- 
tallizing wagons —tanks of boiler iron five feet long, three wide and 
twodaep, on iron trucks. These aro wheeled into tho crystallizing 
room, which is kept at a temperature of 90 degrees, where the 
crystallization is perfected. When ready for the contrifugals the 
wa.;ous are run out and their contents dumped into the mixer, a 
long horizontal trough, in which a horizontal shaft with wooden 
arms revolves, which tlioroughly mixes the mush sugar. Prom 
this it is drawn directly into the ceutrifugaU on the floor below| 
I'hese are perforated brass cylinders suspended at the end o! a 

minute. 


cost and duties paid upon the same, noarly $150,000,000. While 
for some years the quality of syrups from sorghum, under improv- 
ed methods of manufacture, have steadily improved till many 
manufacturers now furnish syrups of excellent quality, and while 
from time to time quantities of sugar have been produced from 
the unexpected ami unwished for granulation of syrups, no diiect 
efforts at sugai production can be claimed to have been successful 
and profitable tdl those of last year at Champaign and Hio Grande. 
While the juices of the sorghum canes, as shown by aualyais, were 
known to be rich in true cane sugar, the practical difficulty has 
been to obtain It in a cryatallized form, and in paying quantity. 
Thorn were liiudraiices to csyStallization not till recently und 
stood, nor the metlioda for overcoming them. But since the 

work was so successfully carried on last year at the above 

named points, and both companies are now, togetlier 

with several new ones in different parts of the country, 
engaged in successful sugar produ<-tion from this season’s crop of 
cane, it can, wo think, be safely claimed that sugar production 
from sorghum is now established os a sure, certain aud profitable 
iiioufocturing industry, which offers as profitable employment for 
capital as any other manufacturing industry in tho country. A 
recent visit to the works of the Champaign Sugar Manufacturing 
Comnanv. enables the writer to give to the readers of tho Farmer^ 


sugar against the insiile of the perforated brass. The molasses is 
thrown out tlirough tho porforatious, while the crystals arc retained 
iiiHido. The molasses is retaiued by the outside stationary cylinder, 
and runs off to tanks tlirough a pipe in the bottom. When suifl- 
cieutly purged the machine is stopped, the sugar adhering to the 
inside of the brass cylinder is scraped off and discharged from the 
bottom into a box below, from which it is barrelled, aud ia then 
ready for market. I’ho sugar thus obtained is called JirstB. The 
molasses is afterward rehoiled for sugar, aud yields in seconds 
about oue-quarber the quantity of tho firsts. The sugar grades 
from Yellow C to off A, and finds ready sale at an avari^o of 7 cents 
per pound wliolcaalc. The uiolaiaes remainiu.,' after working for 
seconds n relined, making an article of table syrup, which sells .at 
40 cents pur gallon wholesale, though this price was shaded a little 
on some lots last aoaaou.— /'ttn/Mirs lieoiew. 


AGRI-HOllTICULTUllAL SOCIETIES. 


[N the Resolatiou of the 17th September 1879, It was decided that 
ns grunts-in-aid to agri-horticultural societies had been made a 


IUview$ ^uy facts of interest in regard to tins seuflon’s work. X ns gruuts-in-aid to agrl-horbicultura , . m 

q^iecoiffCuv has this year C 15 acres of cane, while last year it charge un provincial funds, the oonlrol over such grants should be 
but about 250. Its quality is better than last year, August and transferred to local Ooverameuta. At the same time it was suggest- 
Senfcember furnishinc a great deal of sunshine, which ia needed to ed that douationa from the pubUc funds should bo governed by 
develop the sugar in the juices of the growing and ripening cam-, certain fixed principles, such as the extsiu to which tho operations 
Some fields of cane have been frosted so aa to make it unprofitable 
to work for sugar, but without materially injuring it for syrup. But 
the most of thecropisiugood coudition for sugar making. About 
lOOaores of the cane was grown by tho company, the balanoo by 
farmers on contract, tlio company paying 5^-50 per ton for cane 
delivered at tho mill, topped but not stripped. Tlie average yield 
Is about 9 tons per acre. A good deal of impiovemcut has boon 
inado in the inaobinory of the works since tot sewon. llien there 
^ a deficiency in boUer capeity, in charcoal filters, in defeo^ 

“J nl IbS^OMot cane per day aifd the vacuum pan finish the juioe which they will no longer bo known by their former title. 

eLbled to run only about 60 tons per day. The soolety at Lahore had lonj^ been on the dooluie owing to 


of iho Hooioties promote objects of public beuefit,atid the auiount of 
tho income derived by them from independent sources. The 
Government of India also desired to be furnished once every three 
years, with a progress report, showing the work accomplished by 
each society, and the help afforded from provinolal funds. 

The firat trieuni d roporbs have now been received, and afford tho 
following infurmatioii. There are, or rather Were, ogri-horticul- 
tural societies at Calcutta, Madras, Lahore, Nagpore, aud Kangoou ; 
those at Lahore and Nagpore have, under recent arrangements 
made by the local Govornmeuts, reoeivsd a new organisation under 


sugar, they were enabled to run only « • - 

thev mu about 1501 ^ 1 ^ very twenty -four hours, the deficien. 

earilaving supplied. 1 hey use a 

^^o. 1 Cuba flexible). The rolls, three to each 


WBi arr4"tot in length by 30 inches in diameter. The power is so 
ample that with oane fed soUdly from four to inches deep, there 
is no cloffirlng or obeok to the motion, which is 22 feat per minute. 

Thfl sectmd Mt of rolls is about 12 feet beyond tho first, a carrier ^ ^ , 

the pwfcly pwiwd from the first to the leocad, Oa its the ohancter of a mere agency fw supplying seeds and piaute, 


a variety of Muses. The groat ditflcuUy of securing a permanent 
Honorary Secretary, with sufficient leisure to devote to the pro- 
per working of the society, and tho greater advantages and facilities 
afforded to contributors of information by the periodical press of 
late years, had with other things combined to create a lack of 
interest in its members. Tho original objects bf tho so^ety were 
imperfectly carried out, aud its gardens^ had gradually’ assumed 
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The condition at Mhioh the eooiety had arrived it clearly «et forth 
in a joint leport submitted in March la»t by Major Wace, Gom> 
mlssfoner of Settlements and A^friculturo, and Mr. Badou Powoll, 
the Honorary Secretary. On the reooinmendattoii of those officers^ 
the Ooveniment of the Punjab has decided tliHt the insUtution 
shall in futuro be known as the (iovernnient Agridiorticaltural 
Gardena, Lahore, and inana^o<l by a committee composed of 
^x-offirio and nominated numibora. The preaout grant of Its. 
9,000 per annum is to be continued, but its expenditure will bo 
Nubjectuil to the control of the Commiasiou'er of Agricuhuro. 
Hubfjcriptions will be received as heretofore, but subscribers will 
not be entitled to more than the full value of their aubscriptious 
iu seeds and plants. With tho object of securing aciontitio super- 
vision ami advice, it is further Intetided that with the permission 
of the Govornmeut of the North western Provinces and Oudh, tho 
Superintendent of the Botanical Gardens at Saharuupore should 
inspect the Lahore gardens at stated periods every vear. The 
school for the training of gardeners now attached to the gardens 
is to be maintained and improvetl. 

The Nagpore Society was maiutainod principally by annual 
grants from local and provincial funds. In 1881-82 these amounto'I 
to Bs. 4,000, against fia. 378 realised from subsoriptions, Es, 2,700 
from sale of produce, Rs. 600 froui miscellaneous sources, and 
Ks. 600 paid by the municipality. The work of tho society lay 
for tho most part in the distribution of plants and seedsi 
of which but a small proportion were new or exotic varieties. 
No attempt had been made to collect botanical spooimons ; no 

R record s^ppears to liave boon kept of tho results attamed 
experimental cultivation of fruit trees, giassoa, &o., and 
the efforts made to disseminate information nave been very 
limited. 

Under these ciroumatanoes the Chief Commissioner has decided 
to formally make the gardens a Government institutioti, u hioli, 
practically Hpeokiug, they have always been, and to place them 
under the Provincial Depai*tmeiit of Agriculture. Tho existing 
grants are to bo maintained, and the functions of the society will 
continue to be exercised by the institution which will take its 
place. It is hoped by this arrangement to secure continuity of 
work, which has hitherto been impracticable owing to constant 
changes in tho honorary secretaryship of tho society, and to bring 
the institution into closer relation with the district gardens which 
exist at every head-quarter station. 

Among the remaining sooietias at Calcutta, Madras, aud 
Hangoon, first in order of importance stands the society at Calcutta, 
whoso operations extend to the whole of India. This society 
rsoeiveaa gront-iu-aid from Government of Rs- 2,400 per imuum. 
The remainder of its total income of Rs. 35,000 consists of 
Rs. 16,000 received from subscribers and Rs. I7jl00 from sales of 
produce, lu 1883 the society numbered 595 members, some of 
whom are rosidanti of foreign countries. It-s work comprises tiie 
distribution of plants and seeds to members and tho public, tlio 
trial and diatrlbutiou of various imligououa aud exotio products, 
and tbo rearing of useful plants. The society lutcrcUanges plants 
and seeds with similar bodies iu the British colonies aud the other 
provinces of India, and carries on a considerable correspondence 
rsgai'ding the introduction of new staples, field crops, &o. It also 
publishes a tnouthlv journal of its proueediuga, embodying the 
ootauicol and agricultural information collected from time to time. 
Of the subscriptions received from moinbors, the greater part is 
said to be returned to them in tho annual distribution of vegetable 
and flower seeds, fruit, grafts, publications, &u., and the fSecretary 
repreteuU that an increase of the grant-in-a d from ixovernmont 
would onable it to perform a lai'ger amoinit of useful woik for the 
public at large. 

The osaistauce received from Governmout by tUo society at Madras 


the horticuUuml gardens at Lahore and Nagpore under the AftrL 
1 o<iltiiral DepartmHiits in those provlnoes. Bxporlenoe has shown 
that thtt couunmiltles at those stations possess neither the leisure 
I nor the opportunitieB and faclUtie-i for an effective pJrfOrmanoe 
I of the duties, which the objects of such societies impose upon their 
I Avorking members. Whilst, therefore, ackuowledgingt’»e zeal and 
levotiou with which tho meml>er8 of the associations in question 
have carried out their solFlmposed task, the Governor- General 
agrees with the local Governments tliat the interests of the gar- 
dens will be promoted by the new arraugementa which will furnish 
that continufty of mouagement and dlrectioa from the want of 
which they h^vo hitherto suffered. 

Of tho great utility of the institutions at Calontta and 
Madras there can be no question. At the same time It appears to 
the Qovemraenk of India, that the agency afforded by these socie- 
ties miglit bo more largely utilised by local Governments for the 
distribution of Information, seeds, and plants ; for ihe experiment- 
al cultivation of crops; and for various other objects. Where 
Agricultural Departments exist, the societies might usofullv co- 
operate with them, and the Government grant may appropriately 
be regulated iu view of such co operation. It seems 'desirable 
therefore that in future reports tho opiuion of tho officers in charge 
of the Agricultural Departments, as to the utility of the societies 
to tho general public, should bo recorded. The Government views 
with favor every endeavour made to onlist the interest and assist- 
auoe of natives and of agriculturists generally in this work. In 
this way tho value of the societies to the country at large can be 
gr6.atly increased, aud their labors bear pormanont fruit. In 
Rangoon it is olisorved that these suggestions have to some extent 
boon anticipated, and the Government of India hopes that, work- 
ing as it docs in a c<»mparatively new field and In enjoying other 
advantages, tho society at tliat station will by the end of the next 
three years show that it has made full use of its opportunities, and 
attained an increased moostire of usefulness. 

THE THEORY ln~THi POTATO DISEASE. 

R ecently in connection with the North of Scotland Horticul- 
tural Association at Aberdeen, Mr. Stephen Wilson, of Kin- 
muudy, Aberdeenshire, road an able paper on the above subject. Mr. 
WUhou proceeded aa follows ; —There are various diseases which 
affect Various parts of tho potato plant ; but the dUoaso which Is 
produced by the fungus called Peronoipora infeHamt is more es- 
pecially known as tlio potato disoase ; and it is to the theory of this 
disease that I am to direct your attention. The word ‘ theory’ has 
sometimes ouo meaning and Bomotiinos another; what it ineans 
hero is simply the method or course by whicii the fungus producos 
disease in the potato. It will not be possible to go minutely into 
all parts of the subject, but as 1 assume to have made a discovery 
which throws some iiglitupon the true theory, a word or two must 
first l>o said on certaiu points ot existing theories of the disease. 

1 scarcely think it is necessary in this part of the country to enter 
upon any proof that the potato disease is caused by a fu^us. 
Mr. W. G. Smith says in his evidence before the Potato CJom- 
mittoo — ‘Not one potato grower in a hundred kiioivs anything about 
t)ie exact nature of the potato mnrtain ; the majority of tanners 
do not know whether tlm disease is au in.sect, a fungus, or a gas ; 
whether it is caustjd by a fog, rain, or a thunder-storm ; what it is, 
whence it como.s, or where it goes, they have no idea.’ But 
Ave shall assume that u kuowlodgo is possessed that the disease is 
caused by the /*<?/’ono8por« infenianx^ And I think it is of great 
importance to a clear understanding of our subject that tho disease 
ill the tissues aud substances of the potato plant sliould be con'* 
ccived of quite distinctly from the fungus wliioh producos this 


amounts to Rs. 3,000 per annum, besidos a special grant of Rs. 500 
for prizes for useful products. The rest of its mcome is made up of 
£ 1*010 Rs. 8j000 to Rs. 10,000 realised from sale of seeds, plants, 
Ao.) aud between Rs. 2,000 and Rs, 2,500 from subscriptions. 
A proposal is under the cons i deration of the local Guverument to 
increase the annual grant of Rs. 3,600 to Rs. 4,000 iu view .of 
the work done by the society. This consists in introducing, 
aoclimatising, and distributing plants of known economic value, 
In making known improved agricultural impleineuts, and in 
engaging and training gardeners for employment iu India and 
Burmah. Like the Calcutta Society, it publishe.s periodical reports 
and any information contributed by its members. It alio main- 
tains valuable aud extensive botanical gardens, Avhich have recently 
been onUrgod, and afford mucli interest aud instnictiou to tho 
soioutillc public aud. students of various botanical classes. An 
auuual show hold by the society is much approoiatod by tho native 
public, and serves to biterest them ui tho objects Avhich 
the association lias at heart. 

Owing to the smallness of tbo European community, aud the 
difficulty in obtaining native co-operatioii, the aooiuty at Rangoon 
has hitherto led a precarious existence, It is almost wholly 
supported by donations from public funds, viz., Rs. 1/200 per 
annum from provincial revenues aud a similar contribution from 
the municipality. Rs, l,600aro obtained from Bales of garden 
produce and eome Rs. 700 from members. Tlio objects ut the 
■ociety arc the same as tliose of its contemporaries at C.vlcni.la 
and Madras, though uoceHsanly oonducled on a sma ler somIc. 
Efforts are said to Inavt* been mads in 1881 to induce s ►ms 
Burmese gentlemen to join it us members, aud with some sm.dl 
success. Ill the same year the first step Avaa taken by the Proviri. 
cial Administration to utilise the society *s agency for the piumo- 
tion of agriculture, by prevailing on the latter to set apart a 
■elected area of the garden for experimental cultivation of crops 
iu which the Agricultural Departmen . is specially interested. 

It appears to the Govenior-Qeuerul in Council that, under 
the clrcumstanoei referred to above, the Oovornmeiits of the 
Fonjab and Central Froviuoes have acted advisedly in placing 


disf^aoe. The disease is not the fungus, *t^d tho fungus is not ihe 
disease. If you drive a piece of red-hob iron into your hand, or if 
you sAvallow arsenic, disease or disorgouizatiou Aviil arise in cer- 
tain tissues or fiuids of your body, but the poison aud the iron are 
not the disease, but tho .cause of it. And if tho poronospora is 
the cause of disease iu the tissues and ilaids of tho potato, the 

? |uestion arises, how does it get into these fluids aud tissues ? A 
rieud of mine, Mr. Thoms, of Alyth, who has given consider- 
able utteutiou to the potato disease, is of opinion that the peronos- 
pora ariscA from pathologically altered cells of the potato itself. 
But whatever may come out of this view, I do uot thiok that as 
yet there is sufficient proof of a theory so startling. The views of 
be Bary, which oomniand a large amount of acquiosoeuc^ may be 
most readily collected from the Potato Blue-book. Mr, Tijseltou 
Dyer explains these views. He saya-~* As long ns the potato 
been lu cultivation, 1 do uot know whether tuerc is any evidence 
that it has ever boon free from tho potato disease. It is stated by 
Borssingault, tho Pioiich chemist, Avho has lived in South America, 
that in Western South America, which is tho native home of the 
potato plant, it always is diseased, more or less. And one of the 
most important points in Mr. Dyer’s evidence Is the assertion that 
lie has no doubt tliat the potato tubes carry on the tnyoelium of the 
fungus fioin one year to auotlier. And the way in wnich he thlukf 
this niyeelinm in tho tulmrs reproduces the fungus is, that ii 
I makes iu way up the baulm, probably iu some cases growing with 
I the iihctoU. As tliu sbootH grow up tlicy are always iRseaseJ from 
their infimcy onwariL, till at last, Avhou the plant Is mature, sporei 
arc prodiicetl aud are distributed ; and, lie adds, there are «oma 
facts which tend to show that the mature foliage of the potatc 
lends itself more rcadly to the attacks^^f^e disease Hian tlie 
young and glowing foliage. Tiieu, spores, ot 

conidia, have been produced, lb is held that theyiSito^Jij|p^Bed by 
the wind, aud alighting on other leaves, send tho tunorOt^S 
300 spores into them, aud so spread the fungus aud tlie disease 
over the whole orv>p. But it is also held that the fungus not 
only devastates tho foliage, but finds its way down the haulm 
to the tubers, those being only a modification of the haulm, nod 
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In dlt6ct ^mmnnioation with it. Those soom to ho tlio more 
osaontiai points In the thoory of Do Bary, Yon roo that it afiorfla , 
no explanation at all ns to how tho fuiiKos first or at any timo ! 
obtalna au outrauce into the host plant. If niyceliuoi is lodgoil 
in ono seed tuber during winter, nnd works its way up to the j 
lolioge, and thus produces disoaso in a given plant, why <loeH 
tho same principle not apply to all the other plants in a field ? One | 
plant is diseased by the action of hyhornating my<‘.elinm, and 
ahother by the action of zoospores. If the first eaus<» is sufficient 
to produce disease, why introduce the second ? The theory of Mr. 
Worthington G. Smith differs somewhat from that of Do Bary. 
Tlie fungus in Do Bary’s theory can hardly be said to have an 
existence at>art from the host plant ; it is a parasite all tho 
year roubd. Jf it is not producing disease in the plant in 
autumn, it is lying asleep in the tubers, or at least in some of , 
them. Bht in Mr. Smitlrs theory the fungus is not a parasite all | 
the yeAr round ; part of its life is nou-parasitic, and may bo 
passed within the soil, or upon any substance indifferently. * The 
same mycelium which produces tho oonidiophores is also held 
tp produce resting spoyes or PPsporos, which fall down upon tho 
ground with the oeau leaves and branches, and lie in a resting 
condition till next autumn. *When these eggs at length burst,* 
says Mr. Smith, * they generally protrude threads wTiioJi carry 
seeds or spores, and those seeds are set freo in uncoiintahrc 
millions. Those seeds sail through the air, and such as fall upon 
potato plants rapidly gain an entrance to the interior tissues of 
the host and cause its corrosion and destruction. No doubt,’ ho 
continues, ‘ living resting spores, together with fungus spawn, 
are often planted with potatoes, and when this is tho case the 
disease commonoes with tho tuber and works upward ; whilst in 
the fonner case, when the germination of the resting «i)ores 
takes place upon the neighbouring ground, the loaves imo tho 
first parts attacked from tho air, and the diRease works down* 
ward to the tuber. It is also a part of Mr. Smith's ooutention 
that when tho disease is begun by resting spores, it is carried 
on and augmented by conidia. In this theory, os well as in that 
of De Bary, you see that there uie two principles on which tho 
fungus produces disease in tho potato ; the action of resting spores 
and the action of conidia. Both theories make use of tlio conidia 


of tho corn plants in exactly the same manner as the smut. Tttiey 
arc introducoil into the germinating embryo in the form of a plasm 
hy tho absorptive action of the cotyledon as it draw?, in the dls* 
solving food of tho young plant. Now, accepting these statcineuts 
for facts, it will be no matter for sui*pfi**n if wc shall tiini that tho 
cl emeu of the Perofw^pora in a rudimentan' form enter 

some part of tho jiotato plant from the soil, and not from tho at* 
monphci'M, If the club voot fungus enters tho turnip in tho form 
of ft granular j>lasm, and goes through a process of growth for tho 
very purpose of perfecting its spores, W'hy may not the potato 
fungus act upon the same principle ? Well, it was from somo 
of these considerations that I was led to examinu perfectly frfwh 
potato tubers, perfectly frtjsh stalks, and perfectly fresh leaves 
in all stages of their growth ; and in all these parts, ofl well 
as in plums or fruits, I have found certain small organisms which 
are distinctly not of tho potato tisanes, but caaily separable from 
them hy dissection. I gave the name of sclorotiels to these bodies, 
implying thereby that they are small sclcrotia. A fnngal sclero* 
tium is ui general a solid loath tny or .horny mass of exccaelvely 
branching myoeliiim, all felted together by tJie fluid which exudes 
from it. The ergots on many of the grassos are most familiar 
examples of Bclerotia ; but there are many other sclerotia heeidos 
ergots. They are all the roating or hybernating states Of oertaia 
fun^i. They lie doriiiont througli the winter, and germinate at 
various perioda of the following summer and autumn, producing 
their appropriate fungi, the spores of which again produce tho 
mycelia from which giow tho sclerotia show speoimrns, and so the 
lifu-circle is completed. Now, supposing tlmt theie Hclerotials, 
which are in moat o/tscs so abundant in the tissues of tho potato 
plant, ponacss tho functions of sclerotia, the circumatanoe will be 
in perfect harmony with that department of fungal life which has 
just been alluded to. Those sclerotials, however, are parasitic ; 
they exist in the tisHuos of tho living plant. They arc most 
perfectly developed in the leaves, and are situated about 
the middle of the leaf, and over its whole extent, 3ecu 

hy reflected light tb^'V are quite white, but they are most 
conspicuouH by transnahtod light, and then, as th^y aro 
opaque, they appear nearly black. Jii the leaves they are 
abont the two tbousamlth of an inch in diameter, and are of 


when once they get them. Now it may bo asked, if the resting 
spores, lying as mere non-parasitio fungi upon the giouud, can 
germinate and produce spores, wluoh are the perfect fruit of fungi, 
what can the peronoapora want with the potato ? The potato is 
doing it no harm, and nrppareutlv can do it no goc>d ; it has pt»i'- 
fected its fruit before reaching the, potato, ho that It'? attack on the 
potato seems a piece ^ pure mischief. But if tlie Hpor**^ m’ cMuiidm 
produced on the mycelial threads arising directly from .ivhtlng 
aporos hyboniating on the ground, are sullieient to set up di.Mo.p^e, 
in a certain number of loaves, why are they hold to lie insulheieuf, 
to produce all the dise^iRe ? One main defect of theae theories 
seems to me to be that they w'aut a philosophy. Y«m» do not Me«’ 
that any rational purpose in Hcfvi'd by tb<3 iufroduetum of tiio 
p .raaito into the host plant. Now, the nntecodeiit probability »s 
certainly very great, that in the case of ail parasitca, the entrance 
into a host plant is for some important biological purpoMO. Many 
minute fungi, such us Jive luid perfect Miemflolves by 

producing reproductive spores or fruit on dead material without 
entering Into living tissues and becoming parasites. And if tho 
pGronvftpont infeMnns^ and many others, could perfect themselves 
on dead material, there would be no occasion why they should be- 
come parasites. But if this Permufsifora cannot produce its spores 
or conidia or fruit except by becoming a parasite and feeding upon 
the substance of a living piant, then wo begin to see that tlnuo 'k 
•a philosophy in the potato disease, and that ultliougli mischief m.iy 
result, yet tho esaentiul purpose of the parasitism is that tlif 
full developcmeiit of the parasite may be aecomplished. Tim 
question then comes to ll/e— In what form and in wlmt maum*r 
does tho Peronoapora outer into any part of the potato plant ’ 
In the lost paper which 1 read to this Kuciety on the club root 
fungus {Plaamodwphurrt hmMaira’), 1 oudoavoured to sliow that 
fcheWmlnnl form in which the fun^iis is absorbed by the roots of 
turnips and other cruciferous plants is a granular plasm. And tho 
purpose, so to Hpcak, for which this fungus enters the host plant 

is that its spores or roproduoti\ e ebummts may bo piirfecled. If 

it did not enter the host plant it could not reae.h its lull develop- 
ment Again, in the case of smut, which in soine years dcotroys 
perhaps five per cent of tho oats, especially nfter turmps the 
fuiigua does not attack tho ears from the atmospluTc in any foriri 
whSiwer. If you will examine the progress of this fungus, and 
T^irndwenso of the ears cousoquent upon it, you will liml the fui: 

111 U* rudimentary stages long belore the oars are out of^ the 
eheath, or have attained tea length of one tenth of an inch. 
And going a little further you may come upon an oat plant, or a 
barley plant, having six or eight stalks on one stool, and if you 
find that one oar is simittod. you may predict almost with cor* 
taintv that the ears of all the stalks are smutted. Now, it is iui 
^aeitle to suppose that this could he the case if the elements of 
She fungus came through the. atmosiihore. Thoflc elements come 
m from the soil. 'Jlie nij'ooIiatUig spores arc lying m tho soil, 
but they cannot reproduce perfect smut in the soil : they must lu 
sLofom outer a host plant, ami go through a process of gesta- 
tinn 1 innv say hero that this fungus does not cuter the corn 
nlMi'ts by tlie cars, or by tho leaves, or by tlio roots ; it ontors by 
tlTcGtyledon or 8eutellnm,_ which is tlie organ that absorbs 
t le dissolving bodyJfJto g™'* connected with the seed, and Uic 

f.inirnTentorsJihii**<^> "P P''°P<»' f''«'l. '■I'" 

f IK pl®*'"’ ^ frequently seen this pl.asm, 

-iillMIffiJwUuoi which produces it. in the early stages of the 
OTmhiaS of the com plauU ; and the phenomenon affords the 
S^explanation of the smutting of alF the oars upon a stool, 
^anently, however, when the atteok of smut is severe, several 

SXttUen on a stwl nre .ZeLfS 

^ lesgUi of produoiog wi at tfli« Tho mti enter tho itmotttro 


various rounded forinH, like long pot/*toos, or like round potatoos. 
They con.siRt of a masa of vm musly-shaped granult»^» hold iogeliher 
by 8 omt> kimlof gmi* Sonitdiiiiy« a delicate bit of mycelium may 
bo seen in tliem, ime in gmimal they coasint moroly of agglutinated 
grnmiles. In tho Htalk:! of tlm potato tlioy are of mucli larger size, 
but are of a looset text hi m and IcHS definite form, tu tbo tubers 
ugfiin they are of many diflernut rw.os. Some of them are rounded 
und rnm)i.ict, them arc irreguhir in Bbape and 

vei > loosely n !»).;«’<•• gaict I fog-thor, and in Boino casac 
little cluatccH of theae opaqmi giaimle.H lie .tilnjot ainongat the 
Htmeli ot'lU, with little oi un mufu.il cohesiou. They are situated 
in (he greatcMt nnmhera round tho oyeti and round the insurtion 
of tlio Hfcalk on whudi the tuber is attached, and I’rmn which it 
glows. Now, 1 muW<^ no d'nnaud upon your faitii in riig.tvd to the 
prefii'uee of thi* Hciei-ollaU ; Uo'y are Mt.avtingW vl.'.ilils iu tho 
proparatioiiR i»ut before yon, and have been admitted by all who 
havo Hcoa them. But T mnat aak you on this occasion to belie vo 
that tho granular plasm from which those bodies are developed, 
first ontorsi tho potato by the young tubers from the mycelium of 
resting sporos in the soil just in tho same wav os tho plasm of the 
club-root fungus enfK^rs the turnip bulb. Well, wo have thus got 
potato tulxTH infested with fungal solcrotiols and looser masses 
of tho same granular partioloa. Tliesoaro all visible In the tubers, 
find iimsl. havo ontored in some way or other. We see them in 
poifuotly frtnh tubers, hut in sucli tubors we see nothing of Do 
Baiy's hybrn nating myci’lium ; noverthcless, these granular bodies 
arc exactly equivalent to such mycelium. But it does not at all 
follow bccausf those bodies arc present in the tubers that they 
should germinate at any imi'i and produoo disease j sclerotia 
gcrmiuat^'H only at certain pm iod.s of tho year. Aud so long as 
tliese bovlies remain quiescent in the potato tubers, they tlo no 
harm any more than th-» crystals found in the tissues of many other 
plants. Well, tlio infestoil tuber in cut into sets and planted. Aud 
08 the haulm and lcav«fH which result from germination au'l growth, 
aro mere dovchipmouts of the tissues of tho tuber, tho granular 
fungal matter in tho seed tuber in cairiod up and distributed 
through the atoms and loaves of (ho plant ; and in these according- 
ly, at all periods of tho soason, it is found developed into the 
sclerotials. It those who follow Do Bary oonfond that the hyber- 
natiug mycelium is carried up with tho growing shoots, they can 
have no diWiculty in admitting the translocation of tho solcrotio 
gianules. Wo havo only to wait now and aoe what will booomo of 
thi^ little particles lying within the leaves and stalks, A leaf may 
Boniotiinea bo found containing few or no organisiuM ; hut in moat 
loaves they exist hi great mimhcrs. And certainly it is uot to bo 
doiiieil that If they ^miminatc and givm riso to tho mycelium, which 
rntiM through tho leaves and produces tho conidropores of the 
porouospora, they are cx.T.ctly In the position which they should 
occupy, Tho upper side of the leaf coiiHints of oloaoly perched 
palisade calls, while the lower wide oonsiats of loose round celli, 
Tho scleroUalfl become developed at the base of the palisade collf, 
Tho autumn is now approaching, and yon go out some dewy 
morning, ami observe a tew black spots on your potato leaves. You 
take one of thoao leaves for iiisiioction. You discover very soon 
that nothing is to be made of the tissue, which is alrcaily black ; 
everything is too opaque. But round tho black spot you find that 
ilioro is a peculiar green border, os if that part of the leaf had 
been squeezed. Teasing out a part of this border, you find that 
it Is permeated in all directions with very irregular lines of myee* 
ilunii and that these lines are hero and there sending extansiona 
out at the stomata of the lower side of the leaf. You follow tbesa 
extensions, and you find that they are the stalks which bear the 
conidia of peronospora This part is easy, and completely 

s^ltbbl^toryf l^t yon want to find where tlm myoriiom insiat 
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tKo leaf takes its rise. Has a zoospore come flying through the 
air and entered the leaf, or has one or more of the little solorotials, i 
already* inside, simply germinsted ? I don’t wish to make you 
more certain than I am myself ; this question is excessively diffi* , 
cult to answer. The leaf Vvcelium is of great trauspareuoy, and 
altliough it gradually attains a oonsiderable diameter and is easily 
floen, yat at its origin it is of extreme flneness, and unless separated 
from the tissue of the loaf, cannot be seen at all ; while the opera 
tioQ of separating it from the tissue breaks away the threads from | 
their origin, whatever that may be. Nevertheless, in the course 
of the last three y^ears 1 have come upon what 1 regard as sufficient j 
evidence that the mycelium in the leaf and other parts results from 
the germination of the solerotlals. The granules at the boundaries 
of these bodies become detached, and throw out lines, which at 
first are only to be seen with a high power in the most favourable 
light. Of course you see at once that by this theory every 
M in a field contains the materials producing its own disease. 
In every infested leaf there ore hundreds of more solerotlals 
that would destroy it. No flying zoospores ore hero 
required. The enemy has been lodged Inside all the season. And 
the philosophy of its germination Is, that the parasite may be 
brought to its perfect fniit bearing oondltion. In the early period 
of the disease only one or two spots may arise on a leaf, showing 
that only one or two centres have germinated; but later on, the 
solorotials germinate in all directions over a leaf, and produce 
little black spots, which gradually run Into each other. It is a 
mistake to say that the disease does not arise till the leaves are 
turning yellow ; the growth of the fungus is most rapid in leaves 
perfeofly green. By this theory you see that no journey of my- 
celium down the stalks or up the stalks is necessary for the des- 
truction of the stalks. Any one who has closely observed must 
have seen that a part of a stalk is often diseased while the parts 
above and below are perfectly fresh and green. This cannot be 
explained by itinerant mycelium. But it is easily explained on this 
theory ; the solerotiata have germinated where the disease appears, 
and have not yet germinated above and below. If you make a thin 
slice of a stalk, and place it during night in moist air, the sclerotic 
masses will germinate, and iu the mombg you will have a forest 
of peroDOSpora, the plants all standing with their fruits on the 
branches, in the same way with the tubers, a thin slice laid upon 
a slide will throw up a thicket of oonidia-bearers, with the denser 
growths arising near where the sclerotia are situated. The plums 
are also liable to bo infected with these parasitic manulea. They 
appear first, of coarse, in the ovary around the seeds and scattered 
through the walls. So that in autumn you have only to place a few 
plums in moist air to get a crop of peronoipora bursting through the 
surface, or a thin slice may bo placed on a slide, and the fungus will 
in a few hours be in full fruit. Thus, then, you have a brief outline 
of the theory or course which the parasite pursues while it is within 
the tissues of the host plant. The germinal granules are absorbed 
by the underground stalks, and thus enter the tubers ; and on the 
germination and expansion of the tissues of the tubers, they arc car- 
ried out with the expanding haulms and foliage. Iu these they lie, 
possibly undergoing some secret process o! preparation or 
gestation, till the proper time for gerininatioit, when they 
start into activity, ana by the assistanoe of the juices of the host 
plant used as food, the purpose of their parasitic life is aooomplish- 
ed in the produotlouof their oonidial fruit and seed. But you will 
naturally ask, what becomes of the fruit and seed ? Other 
theories find a use for the oouidia iu the spread of the current 
disease. Here the whole of the current disease has one eouroe, 
namely, the germination of the granules within the tissues ; to that 
the conldla are no more required for the current crop of perouospora 
than are the seeds shaken out of a crop of wheat for the current 
crop of wheat. It would take too much time to go into that part 
of the life of the fungus which is passed outside of the potato ; 
therefore, I may say, shortly, that when the conidia fall to the 
ground, they germinate in various ways and give rise to the resting 
spores or oospores. These grow at any time through the winter, 
and produce a strong, jonited, brown mycelium. And it is from 
the granular plasm carried through the soil by this mycelium that 
the elements of the fungus are again brought into coutact with tho 
young tubers of the po ato. It is easy to prove that the oouidia 
give rise to the resting spores. If you take half-a-dozen potato 
leaves on which the disease has begun, and place them against tho 
inside of a bowl, and then invert the bowl on a plate, and pour iu 
a little watrr to keep the air moist, in the course of six weeks or 
two months all the conidia will have disappeared, while the leaves 
■which showed no oospores at the beginning will be found swarming 
■with them iu great beauty. Thus the life-oircle of the Pcr/>na#por<t 
booomes completed. It could not become completed unless 
the fungus became a parasite. And 1 will venture to add that 
the theory thus Imperfectly submitted to you affords a more satis- 
factory explanation of the phenomenon ox the potato disease than 
any other which has been proposed. 

Mr. Wilson, replying to the remoxks of soveiol speakers, said : 
It ho been asked why the disease generally first appeared in the 
leaf. It seemed to be u characteristic of tho fungus that it germi- 
nated sooner iu the leaves owing to their constitution and the 
constitution of the fungus partioles. The theory he had advanced 
regai’ding the spread of the disease explained why some of tho new 
varieties of potatoes resisted the disease better than the other 
theories bo had referred to, the explanation being that year after 
year the potatoes became more charged with tho sclerotials. 
Wlien the tubers got a certain amount of this material into their 
tissues one year, it was carried on in the young tubers and an addi- 
tion was made from the soil at the same time, so that by and by, 
an the course of years, all the potatoes became charged with the 
germs of the fungus, and would not grow. It appeared that there 
was something iu the oonstitution of the champion variety of 
l>otato which prevented the gemifiation of the disease. Its roots 
penetrated deeper tbaa«oiiii other varletiesi find It wm a tote 


potato, and did not come to maturity at the period at which the 
disease wae moit liable to appear. It did not ripen until the 
season had become colder and more unfavourable for the germlna' 
tioD of these bodies. That seems to be wtly an explanation of 
the way the champion had more or less resisted the disease. 

Mr. Kobson asked if Mr. Wilson suggested that by planting 
diseased tubers they would specially propagate the disease, 

Mr. Wilson said the meaning of it was simply that nearly all the 
tubers at the present day contain matter from which the fungus is 
produced, so tnat they found it impossible to plant undiseased 
potatoes, though the disease was not developed. He did not find 
that by raising potatoes from seedlings they would escape tho 
disease. Speaking of the Jensen system, he did not believe it wae 
a proof against disease. If they earthed up potatoes and put them 
further from the light and air. it was perfectly evident that no 
seed would germinate— -it could not germinate exoept under proper 
atmospbeHo conditions. The J ensen system might be a method of 
diminishing the disease, although his theory might not be oOrreot, 
The potatoes were put into the soil under new conditions, and the 
question was, * Were these newoonditions the cause which retarded 
the germination of the fungus or not ? ’ He thought that might be 
the real explanation. 

WIREWORM AND ITS REMEDIES. 


M ISS E. ORMEROD, Special Lecturer on Bconomlo Ento* 
mology at the College, and Consulting Bntomologisb to the 
Koyal Agricultural Society, recently delivered a lecture on wire, 
worm to tho studootn of the Royal Agrioultural College, Oirenoes. 
tor. The lifetime of the grub, she said, extends over as much as 
five years, and durinjg this time it feeds in winter as well as in 
summer, unless the cold is so severe as to oause torpidity, and (with 
the exception of mustard) it appears to feed on the roots, or under- 
ground portion of the leafage, of almost all kinds of common form 
crops which may be successively pnt into the ground. After de- 
scribing the *oliok beetles’ which lay )tha eggs of the wireworm, Miss 
Ormerod proceeded We all know the appearance of the common 
wireworm by its resemblance to a short piece of flattened wire, 
or of straw, which it resembles in colour, but some kinds found 
in decayed leaves or wood are of a deep pitchy brown. All of them 
have three pairs of little claw legs, and also jaws which they Use 
only too readily. Where wireworm is numerous in wheat or 
any other growing crop, if this crop is in good heart, or as was 
often the cose lust year (1882), if the weather is favourable, ,we 
may yery possibly oso\pe much damage. ^ Or sometimes we may 
lessen the amount of injury that is going on by various measures, 
such as compressing the soil so as to prevent the wiroworms 
travelling through the ground, or using applications which will 
attract the worm or drive it away, and so give the plant a tempo- 
rary respite, or which will act as temporary fertilizers. Still, 
these special measures require special outlay, and it is a much 
better plan as far as we possihly oau to forosUvU attack ; and os 
wireworm is generally to be found in land broken up from old 
pastures, clover leys, or sainfoin, the treatment of those, both 
Uforo and after breakiug up, so as to lessen the amount of egg- 
laying and also to diminish the numbers of the wireworms (wbT(^ 
otherwise would have infested each successive crop for years), is 
an important item In prevention. If we look first at the treatment 
recommended before breaking up grass or pasture land, or for 
reducing the ground into proper condition for the snooeediog crop, 
we find the points aimed at are to make the surface quite Unat- 
tractive for egg layina, and to starve out tho wireworms. For this 
purpose it is found serviceable to feed sheep or cattle on the 
ground with cake, or other feeding stuff, * so that each inch of 
ground shall be trodden and eaten •b^re.’ In one locality this 

S ian was carried out by penning such sheep os were to be fattened 
uriug the winter on tlie land. The sheep were fed with turnips, 
oats, and bay. Ttie pen enclosed as mach ground as could be 
thoroughly trodden by the animals in the course of a week, and 
was then moved forward, going on regularly from one side of the 
field to the other, the ploughs following regularly so as not to 
rotard spring operations, In this way (or with any adaptation 
of the principle that may be more convenient) the serf me is so 
completely cleared of grass and herbage, and also sodden and 
consolidated, or .* firmed,’ as it is sometimes phrased, by the drop- 
pings and by the trampling Of the animals, that the beetle eggs are 
either not laid on tho niisuiUble gronad, or are for the most part 
destroyed, and the w reworms aro lessened In nunmt'^ or 
driven away by want ot food and diffiou ty of travelling In the^htlb^ 
or poisoned ground. Various chemical mvnures have been found 
useful for top dressing iu the sums Way. Salt, at the rate of five 
to six QWt. per acre, has been serviceable in many oases, and applied 
in heavier dressings up to ten or twelve owt. some weeks before 
sowing, it has served uOt only to diminish the numbers of the 
wireworm, but also to clear out the twitch or couch grass, which 
serve for a most favourite head-q >aiter8 of these insect vermin. Qas 
lime acta well at the rate of five owt the acre, or applied fretii and in 
largci quantities may be used as a regular killing dressing fairly to 
stamp out all surface life, insect and vegetable ; and * alWi waste’ 
(where procurable) is a vsduable application for the same purpose. 

In the ueiglibourhood of chemical Wv>rksthU mite iat is to be had for 
little if any cost neyond that of carriap, and its strongly oaustio 
properties make it a thoroughly valuable application for killing ^ 
everything objectionable on which it oai^^j^^ught to bear. In^ 
heavy dressing it destroys the deepestTWHifelg^s, such or 
thistles or ooltsfoot, a^ well a^ couch grass, and 
no bettor in contact with it, and when its first Irork Isow 
proceu of oxidation turns it to a manure suitable to land on wliich 
gypsum is of use. The general plan followed by mtny agrioulturists 
may be shortly stated to be this— to have the pastnres eaten down 
at oloaelyiepoMibletWbviMtBP the ground early im^tmaaiaad 
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to collect and burn all grow, weeda, and roots, which might 
give ihel^ or food to eggs or wireworm ; to thoroughly 
culuyatt the land by ploughing, grubbing or otherwise, working 
well in to It lime (eipwially in a hot state) or lime and salt, or gas 
lime, or other application unfavourable to insect life. Also such 
manure and fertilizers should be applied on the land, or drilled 
with the seed, os will put the crop in good heart. Heavy rolling 
to compress the soil about the young plants is auother important 
ittfth. Everything alive or dead that can give sholter or food to 
the wireworm should be destroyed, and ooUooting and buridug it is 
the most convenient method ; but the burning should follow as 
promptly as possible on the collecting, or else tne wireworm which 
were in the heaps, feeling themselves ill at easHiu the unnatural 
lo^lity, wlU have gone down into the ground out of roach of 
injury. The land being kept open by vegetable remains, bears ou 
the question of wireworms being ioiurioua after crops (like beans or 
field cabbage) of which the ol I sbalts or some portion of the haulm 
are plough^ in, and gives an additional reason for prevalence after 
clover; and it leads further (though it appears very dliliicalt to carry 
this point out praotioally) to whether the opinion may ho perfectly 
correct which is held by some of our agriculturists, that the use of 
farmyard manure, lu the state fti which it is often worked into the 
land, enooiiroffes wirewohn* From the information which we have 
gained of the common habits of the wireworm, and also of its 
ouitoms when in emergency there appear to be full reasons for its 
gtueral prevalence, and amongst these one special point is that 
the same general conditions wnioh suit the growth of most of our 
crops suit also this destroyer of theiiL * The i^iuy day is not 
the time for thatching* ; and similarly, when the crop- pests are 
destroying the plant is nut the right time for begiuniiig to seek in 
all directions for how to destroy them— but to do it. In those 
oases the applications which we usually need are not so much the 
common plant food as a concentrated essence (so to call it) which 
we can proonre at onco^ and which, by its rapid solution in rain 
or moisture, may bo avilable for the plant at once ; and also if 
posiblo, may at 07ice make the locality so unpleasant to the 
grub or other insect that the crop may at least havo a respite. 
These effects are more or less brought about by tho application of 
mineral or ohemioal manures, and as provontivos or remedies for 
wireworm attack there is a long list of tnein. Lime iu its caustic 
state is always useful as a clearing dressing, and fresh gas lime, or 
alkali-waste, serves if jucod be to destroy all iusoct and weed life 
where it may be laid. Where alkali-waste is laid ou iu largo 
amount, it washes do^ so readily that the drains will run milky 
at a depth of throe foot in heavy laud, and it may be to servo as 
an absolute purifier of all live vermin some way down iu the laud, 
Wo do not often need its application to this extent, but it is very 
desirable to bear iu mind against tho sudden appearance of some 
post which should be fairly stamp'^d out ; and there is a matori.J 
which for little if any more outlay thi^ tho cost of carriage will 
serve for this purpose, and, after a few months* exposure has 
neutralised its poisonous properties, will leave all land to which 
sulphate of lime is applicable all the bettor for tho tompomry hoav^y 
dressing. Suit given at the rate of 0 to 10 owt. tho acre is service* 
able os a dressing before broakitig of laud, both for killing couch 
grass and driving out wirowonns. Also tho property that salt 
possesses of attracting moisture may be turned to gootl service on 
heavy corn land which is infested. The moistened surfaco becomes 
rightly inernst il (or firmed, as it is torm.'d), and ooMse'jiienUy 
the wireworniH arc to some degree prevented from travelling at 
\vill ainongHt tli»3 plants. Nitrate of soda pushow on a rapid 
ci-owth, and is of groat value as an antidote to wireworm attack 
in the straw crops, but little is said regarding the effect of this 
and salt being used together. Looking at the dilUculty of the 
nitrate being often toop ’stimulating to the growth of tht‘ 
straw and leafage, whilst the effect of the clilorUlo (that is to 
gay, of the common salt) is to prevent undue luxuriance, 
it would appear worth while to try the effect of the iruxturc. 
We thus sfionld have a dressing which, without being too stimu- 
lating, would be a thorough fertilizer, and would also cause a 
condition of surface soil to some extent unsuitable for wireworm 
movement Further, judging by tho effect of botli the nitrate and 
chloride cgi other larv®, it might very likely prove so distasteful 
to the wireworm as at least to diminish tlm amount of attack. 
If we know that some common chemical likely to be tried has 
no effect at all on any given crop post, this knowtodge is valu- 
able'*Wtar as it goes, for it saves the loss of time and capital 
what its effect may be when the enemy is iu the 
fi^s. But we greatly need to understand clcaily and correctly 
in wiiat way many dressings and applications whicli are known 
to be servioeablo as preventivos iu cases of attack act on the 
ffruba or insects. Most grubs appear rather to die of starvation 
than to feed on what is not suitable ; if wo can manage to fairly 
imbue the soil with anything which in solution must necessarily 
be In some degree swallowed by tiio grub as it feeds on tho roots 
in tlie dressed ground, wo must benefit (also in souio degree) 
bv the application. We find that in some cases the grub 
sinks dee^r and ileeper in the ground to avoid the unwhole- 
some preMiice, just as it does in the case of increasing frost ; but 
as vet as far os I am aware, we have no field experiment on those 
joints* Every year tho same loss of time and or material goes ou 
fn rii/i/n?. ositU said, and whilst the trial is going forward tuo 
too often diei. If wakM distinct experiments on tho direct 
K^cti on II II I of sods, kninit, guano— which is said 

glPSriiot 1 do not know) to destroy some larva^, and 
.HSU nuu-v w. gw lime or alkali- waste, wo should thou havo some- 
^biir to fall back on iu the way of luformatjoh when attack came, 
whioli could not fail to be of servioo. Wo all know that wireworms 
Tra attrooted by rape cake, but what is tho special method of action 
tho kind known as Kurraohee, or Indian rape, really mustard 
^keT WhonlnmyowntxperimenUlhave limited the wireworms 
~ ooofliitiog of little but oae Of the gbqve two kinds ol ccd&e. 


I found tliat although the lan'co in the[mustard cako feed as greedily 
^ as the others for a time, yet in about a fortnight they died ; -and al- 
though when they began to perish I placed other food in their reaol; 
they appeared past recovery and did not touch it. Wo know that 
mustard is a good clearing crop, a good moaus of getting rid of 
wireworm, and in oxporlmonts with the cake I found that wireworm 
would not enter it until tho pungenuy which follows on mixiug this 
mustard cake with water was gone off, and I would suggest that 
inquiry into tho precise method in wlxioh mustard is obnoxious to 
wireworm would be very useful. If this matter was fully in- 
yostigatod we might fiiul that by a more frequent 
introduction of mustard into the rotation of crops, 
we not only cleared tho laud of wireworm, but ou suit- 
able loud secured a paying crop of mustard free from the ravages 
of the mustard beetle, which is too apt to booomo a ruinous scourge 
to this crop lu dUfcriota where its cultivation is widespread and 
coutimious. Time does not allow me now to enter on full details 
of provoiitlon of the pest we are espkioially consideriug ; but I 
wish to draw your attention to its absence sometimes following 
on the application of seaweed being a mitt^r worth inquiring into, 
as in this case we have the advantage of a manure often procur- 
able at small cost which contains tho alkaline aud nitrogenous 
and mineral ooustituenta we have seen are generally serviceable, 
joined in some cases to an amount of salt distasteful, to say the 
least, to the wireworm. Wo seldom need any toachiug as to how 
a crop insoot injures us ; that part of its life history is commonly 
only too plain. But whore is it at other times? Whore does it 
pass tho winter ? How deep does it go down into the ground ? 
What special weeds encourage its presence which we, or perhaps 
our neighbours, are apt to grow in ornamental patches, making, 
as it is poetically remarked, the country to glow like a ardent 
But, so surely as you see that golden glow from tho charlock 
blossoms, may you expect a following of turnip fly ; so surely as you 
see tho blades of couch grass, or water grass, orauy grass or weea iu 
numbor in your crops, may you bo sure there grows a home for wire- 
worms. And so it is withotlior pn lM of tho attack. Destroy the wire- 
worms (as wo have seen can In* done) iu the laud that is infested 
before you put iu your now crop, and it will in groat moasuro es- 
cape. Destroy the rubbtali in which the turnip bootlo shelters in 
the winter, and destroy the plants where it feeds until we provide 
more pleasant sustenance at great cost, aud wo save much of Our 
crop . — North Ifriimh A^ricaUurht. 


THE CCTLTIVATION OF TEA &o. 


A t a recent meeting of tho Moskeliya Planter’s Association, Mr. 

T. C. Owen read tho following paper upon the oultivation, 
Ac.,, of tea adopted in Assam and Darjeeling, asoompored with that 
of Ceylon. 

Tra., Coffer, Cinohoha, Caeoamom, ani> Aloe$. 

Mr. Chairman and Gentlemen, — Tho subjects which I propose to 
bring to your noticf.* to-day deal entirely with those products whicli 
iu*e suited for supplemontiug or replacing tho cultivation of coffee, 
more especially at high aud medium elevations. I must premiso 
that X am not one of those who think that remunerative coffee o ilti- 
vatiouis altogether a thing of the past, but this subject has beou 
dealt with in such an able way by others, and I so fully concur in 
all that tiicy have said, that any further remarks ou that point aro 
uutieco8.sary. 

Of the various produff^y with whicli it is proposed to replace 
coffee, the one winch is at present attracting the greatest attentiou 
is undoubtedly tea. Eight years’ experience of its planting and 
cultivation in Ceylon, with tho results of an extended trip through 
the Assam, Darjeeling, and Torai districts, which 1 was able to make 
receiiUy, have enabled mo to form some conclusions ou the subject 
which may bo of interest to others. 

Thu general uomlitiona under which cultivation la carried on in 
Ajssam aro utterly ditferout from those which charaoteriza tho hills 
ill Ceylon ; the nearest approach to our circumstances beiug found 
in the Darjeeling hill district, which theroforo possesses a special 
interest for ns. The land there is very stoejp, as steep as anything 
that is generally planted with coffee, but it is worked in a different 
way. In Assam and tho Terai the land is perfectly ffat, that which 
U suitable for tea cousistiug of raised banks of dry soil surrounded 
by swampy land unfit for oultlvatiou. The soil iu Darjeeling U very 
variable. The upper portions of the hills are yellow olay with very 
little surface soil, but the clay seems to be especially rich, for the 
tea flourishes in it wonderfully. Lower down towards the ravines 
and rivers, tho character of tho soil entirely chauges, and it becomes 
.a rich black nicacoous loam of gioat depth. In the Turai, the sur- 
face soil is very rich and forfcile, but undcriyiug it at no great depth 
ia a barren gravelly Hubsoii ; tiie result is that wlien young the tea 
flourishes luxuriantly, but when old the results become disappoiut- 
iiig. Assam has a very rich loamy soil in most places, which ia 
exceedingly deep, 20 feet and more sometimes, and of a remarkably 
fertile character. It is evident that tlio success of tea depends ou 
tho depth and quality of tho subsoil more than auythiug else. Tho 
Darjemiug clay is very similar to whit we are so familiar with iu 
Ceylon, and the focjt that tea sends its roots down into it freely, 
and grows healthily, should make us confident ai to its future Iu 
our stiff lands. 

Now, this subject of soil is a very important one for us ; its im- 
portance oauuot, in fact,, be over-rated, and the ohief question we 
We to decide U this Is the Darjeeling hill-suil of such a nature us 
to lead us to hope that our Ceylon tea will ho a permanency/ ^ That 
our young tea will bear, and bear well, has been conclusively 
proved, as I shall show later : ioi/t this la>t ? i have said, tho 
UarjeeUng soil is very variable ; some aro appwently very inferior to 
muehgfours (1 spook as a practical pUater. not ai au agricultural 
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chofuht) ; ROino , siipcrioi* tf> anything >ve have. Aa an illuatra- 
tiation, I v.'ill take go tbo Bingtom" eatato* The upper porfcioiia 
uf this gdrdtiu ain aUff anti olHyey that a walk oi half*a-riule 
tlf^wu-Iiill, witliout u fall Is a iwil feat, Aa we go lower the clay 
hoeomos covered to a greater <lepth Avith a rich black micaceoua 
loam. Thi* garden is a vc: void one, and without manure of any 
kind tlm li ivla yielding a better crop this year than it has done for 
a long time. Tho estiuiutt d yield Is aliout 320 lb. an acre, a largo 
yield /ur tlio locality as I shall show Utor, The manager tolls mo 
ihiit, th« lower porfcimiMbcHr better than tho upper, but the latter, 
in fipitu id ha vmg^atf inferior of tea in thorn, audio epite of a 
Icbft favouiavblc climate, bear well and pay handsomely. I have 
also soon lauil very much of the same character os some of ours 
up country, a light loarn, ^frowing good and permanent tea in the 
same locality, and 1 unheaitatingW say that if you have, depth j ou 
need have no fear of its future. The Torai is a rawt important 
instance of the useleasncis of rich soil if an unfertile sub-stratum 
underlies it. We have not, as a rule, rich soil in these districts, 
we have nothing as good as tho soil of the best localities In Assam, 
but we have better soil thaiyome districts even In that favoured 
provinoo (and as aa instanciTr will name Gowhafcty), and we have 
plenty of it. Those that have a good depth of such soil aa 1 have 
doacrl hod on their estates, although It is not apparently very rich 
and even ttiough it is clayey, may plant tea without ft*ar for the 
futaro ; but I would warn you against shallow soils over lying 
gravel or rock as sure to lead to diaappoiutmont. 

In all the Indian tea districts there are great changes of climate 
during the year, to which Ave have no parallel down south. In 
October the approach of the cold weather begins to be folt, and in 
November nmi December there is a veritable Avlnter characterized 
l)y snow on the upper Darjeeling gardens, which causes a universal 
stoppage of all growth. In March and April there is a unoom* 
manceinent of growth again but this is not fully started till May. 
Tlie coiisequenco of this is that whereas In Ceylon we have |,jro\ving 
and oonsequeiitly plucking Aveather all tho year round, m Itidia 
they have only five really goodcrop-moi»ths. During these months 
their growth of leaf, and of weeds too, is of course far more luxiiri 
aut than ours. Tho unhcalthlueas of tho Terai and Assam climate 
in the rains Is proverbial, and 1 will not enlarge on it but merely 
point out that with expensive imported labour an epidomio moans 
ruinous loss in every way, that with local labour it means wholesale 
dosertiun, and that it also means high and costly remuneration to 
Europeans and other employes. 

In the matter of vi '0 are behind India. The fatal error of 
planting China and low-class hybrid was originally nmde in all the 
ijuUan districts ; but now public opinion has run in the other 
extreme, and in the plains none but indigenous seed, at Us. 150 per 
p(H' rmuiud, is bought, and on tlio hills a good high-class hardy 
liybrid is gone in for. And here I would warn every oue against 
being induced to plant Cldua or low-class tea at any elevation in 
Ceylon, Hybrid of the right kind Avill grow well, and inferior 
moans a decreased yiold and a comparatively weak tea. On 
Oouonagalla this year 1 luimufocturod the tAvo sopavatoly, and sent 
them to tho London Hiurket ; at a reoout sale the hybrid tea was 
Avoll reported on and averaged la 4^d all round, whilst the China 
averaged U. 2Jd, and was spoken of as a poor tea. Very lino tea is 
madeiroin Chinaplant in Darjeeling no doubt, but that from hybrid 
bnahea is in every cose finer when the tw’o are grown together. 

And not only this, amongst hybrid plants, tho nearer the Jai 
approaches tho indigenous typo, the stronger and more telling is 
the liquor and the better the tea, 1 have proved by experience that 
this rule Imlds good for both Ceylon and India. Plant, therefnre, 
the best class of hybrid you cau got hold of in these districts, even 
though it entails an extia co.st, wliich, afti-r all, spread over your 
acreage, amounts to a vtny trifling additional expense iu opening, 
and you will never rugret it. Coming fresh as 1 do from a country 
whore i have seen old loAV-class tea being rooted out to give place 
to a bettor kind, I emphasize this fitatemont. 

As regards labour facilities, Ceylon lias a decided advaut>ge. 
Tho rate of pay iulndiais considerably Ies8,iis.3 to Ha fl a month for 
Avomon and men ; but then iu Assam every imported labourer co-sts 
upwards of Us, 100 for a tiiree-years’agreeinont, at the oud of which 
a bonus has to bo given for its renewal, whilst there are numerous 
costly and vexatious Government rcBbrictious. (Hofer to copy of 
fomw). Iu Darjeeling and the Terai. all the work is done by local 
labour which is very cheap, but here it is necessary in many cases 
to give oyer large areas of valuable land to tho coolies for Indian 
corn cultivation (in one place I saw as much as 100 acres or more so, 
treated) ; ami this item, one which docs not appear iu any accounts, 
is a matter of some moment. 

In transport, the many advantages possessed by Ceylon over 
Assam are evident, but Darjeeling in this respect, as in the matter of 
labour, is more ou tsrint of onuality with us. At pi'eseut, tho only 
means of oommuuioatiou with Assam is l)y a stenmor-servioe ou the 
Brahmapootra, which oliarges the most exorbiUnt rates for freight 
up, and which is scarcely more equitable iu Its charges for tea 
down, to Calcutta, About three cents per lb. sooms to be the 
lowest average cost for tea down from Upper Assam to Calcutta, 
and this would be higljor when much laud- transport is necessary. 
The freight upon tea load, naiU and all factory requii emonlM is how- 
ever the moat serious item, ami the one which mak is all those 
neccasarius so expensive Avhen lauded on tho gardens. Darj.'eling, 
with its railway np into the district, is much bettor off in tldn 
pect, and were it not for its sniall yield would be a dangerous 
rival to Ocjlou. The Dooart, a district situated at the foot of the 
hills, similar to the Terai but to the cast of it, possesaos a) moat the 
same advantages of transport aud labour as Dageeli^, and is bettor 
circufnatanoeaiu the matter of soli than tho Toi ai. This is undoubt- 
edly the rising district of India, and the one which will run us the 
closest in the Tuluro, 

The Indian methods of planting aud cultivation are very deferent 
torn cars, Nurseries cover a much larger extent of grouud, the 


seed being generally pubdii five inches apart to allow of ball plant- 
ing Ai'liich is universally practised, It was the general opinion 
that plants put out in the Ceylon way, without any earth about 
the roots which arc sometimes lightly pruned, would not stand a 
ohauoe owiug to tho excessive power of the sun Avheu It does show 
during the rains. The general planting distance for hybrid bushes 
is 4 by 4, indigenous plants in the best land iu Assam being put 
T) by 5 and sometimes even 6 by 6. The ;flrst distance mentioned 
is by far tho moat general, and the one suitable for adoption in 
I Ceylon, though very poor land of course might be planted closer. 

As regards planting, Mr Armstroi^ has anticipated all that I 
had purposed saying on the subject, I have found by etpOrloUoe 
that attempts to suit lining-distances t'> that of the ooffae Is a great 
mistake. It is far better to line the field de none, without any re- 
gard to the coffee trees, the lining rope being stretched alpng the 
ground. As to holing, I would always make the holes 15 In. deep, 
and have found that a deep hole doss best, breadth Is of little conse- 
quence ; nine inches, al^ut suMoieut for the oooly to work in, la 
enough. A goodlluing-dlstanoe through coffee is ft. up the lines 
and 4 ft. between them, and this latter distance should not bo 
deareasoJ except in very poor land. 

Various schemes have been suggested as to the beat way of com- 
billing coffee and tea cultivation dntil the latter begins to yield. 
Now T would strongly dissuade any one from attempting to raise 
o. rUiu UncB of tea before others as sure to lead to trouble. For 
iuHtan-e, soim- jioople plant lines of tea up botwoon the rows with a 
plant betwoou each pair of coffee trees up thorn, Intending in two 
years' time to uproot the coffee, and put a tea plant in instead. 
This or any similar method will infallibly give great trouble, and 
probably result in a patchy garden, When supplies abound, the 
difficulty and trouble of keeping pruners and pluokers from touch- 
ing them i.s iuooacelvablo to those who have not experienced it. 

Steep land In India is very commonly terraced. The linos of 
plants are made across the face of tlie lilll and not up and down it, 
and the terraces are formed by a sucoession of hoeings along tho 
Hues. On stiff land terracing is dUponso l with, and though no 
drains are cut there is remarkably little wash. Tho ground is 
always kept covered Avitha thick growth of weeds, which in tho 
flats aro kept down by constant hoeings, on the hills by siokling. 
Tile land is so thoroughly impregnatea Avith weed seed and tho 
giwth of all vegetation is so rapid during the rains, that clean 
AA'ooding la an impossibility, and those methods of cultivation aro 
the only ones possible. Draining, too, is impracticable in many 
places Avhou there is not a stiff sub-sotl to cut into. The result of 
observation is to convince me that, whilst our present system of 
cultivation is the right and proper one, and incapable of improvo- 
ment as far as India is concerned, that adopted there is the only 
practicable one under their olrcumstancos, Their system is of 
course a much more expensive one than ours, and, in spite of the 
fact that no eultivatlou whatever is required during the cold wea- 
ther, the rainsbolngthe only time when hoeing is nooesnary, its cost 
is upwards of three times as much as that of clean weeding from tho 
first. Tho growth of plants under the most favourable olroumstaucoH 
in Assam is about on a par with that in the Ceylon low-country, 
but under ordinary conditions I think it is hardly as satisfactory . 
This method of compariHon is, however, a very unsatisfactory one, 
and iu view of the facts and figures now at our command, it is 
unnecessary. SuflSoe it that, broadly speaking, a two yoar old-plaut 
Avill l)e much the same size on a good Assam gardou as ou a Ceylon 
low -country plantation, whilst on the hills it is impossible to make 
any comparison botwoon India and Ceylon, the advantage in favour 
of the latter being so astonishingly great. 

Tho great point is, of course, yield. How does the Indian yield 
compare with that of Ceylon gardens ? Amongst the numerous Ass- 
sam gardonsi visited, the best in every way., cultvatiou, Jflt ainl soil, 
was tho Horelli Company’s, and it is known as one of the best iu 
Assam. Tho yield last year was 71 mauuda or 580 lb. per acre. This 
aud a few other gardens of specially line cliaraet u' apart, 3 , 4 and 5 
imiunds per aero represout tlie yield of the bulk of tl»e good Assam 
plantations, say from 240 to 400 lb. (p. 207, /. 7\ 0,) From my 
experience of the Ceylon lowcouutry, I fool convinced that afield, 
as nigh if not higher than tho oxuepticual one previously mentioned, 
will bo very generally got on good ganlens, tho average being 
much higher than that of Assam. But our more immediate subject 
is a comparison of hill-tea in the two coiiutries, aud on this 
point there can by no possibility be a difference of opinion. The 
onlinary yield in Darjeeling is !)etwoon 2 aud 4 mauuds per ^re, 
the latter amount being considered remarkably good. TfcCk;^ 
oau be no question, from tho results alroadv obtained, that this ^ 
AVill be very considerably exceeded iu Ceylon, and wo aro all 
aware of numerous iustances to show this. 1 need here merely 
refer you to the figures brought forward by Mr, Armstrong in 
support of this statement, which show conclusively that his 
estimate of 4(K)(b. pur acre for hill gardens is by no m ^ns an over- 
sanguine one. I think this estimate of yield, judging from ;^our 
soil aud olimato and in respect of the results aotually obtained 
elsewhere, is a A’^ery reasonable one, and not likely to prove mis- 
leading. Aotual figures and results apart, a visit to tho Indian tea 
gardens Is quite sumoient to show plainly their inferiority to ours ; 
tho period of growtli during the year is very short, and at a high 
olevatiou lusuffioiont tu force out a )y coualderablo quantity of 
leaf. 
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U a peoulwity of Ceylon teas fcliat Uio.-3e ;;io\vji in tin* low-roimtry 
possess a flavor oombloed with tUeir Stireugfclv whioU Assam’s lack. 
Tliore is oue fact very generally lost siylit of in comparing tlie 
prices of Indiau and Ceylon teas, and that is, that most of tlio beat 
marks arc sold locally in Calcutta, and do not of necesaity appear 
at public auotion in the I.40ndou market at all. Though, theremro, 
the position already taken by Ceylon tea must be a source of 
satisfaction to all interested, wo must not suppose that wo have 
attained perfection by any moans, nor must wo imagine that 
India is alreai^ly behind us m the race for quality (/, 7\ (?,, p. 303.) 
That there is in reality not much we have to learn is the conclusion 
forced on me by visits to numerous factories, in various localities, 
but yet there is something ; and there were few gardens where 
something to improve pr something to avoid was not noticeable. 
And here I must put on record and mention the eiraeasivo kindness 
and hospitality which is to be met with every where in India ; no' 
one single garden did I visit where everything was not thowi 
open to my itn^peotion, and ivbere every information was no' 
given. 

I will now say a fe^ words on manufacture, as far as Mr 
Armstrong’s paper leaves mo tho opportunity. The system o 
manufacture as described by him and practised by ns agrees very 
closely with that in India. Falling trays for withering are not 
generally in use. In Assam large temporary Irou-roofed sheds ar< 
erected, consisting of 2 or 3 stones, and in them the loaf Is thrown 
In Darjoollug more permanent buildiuga are erected, and tho leaf 
spread on flat round bamboo baskets, which are roughly made and 
ranged In tiers on racks to support them. I think our system 
is preferable, as being au economy of space, but I would advise that 
a porbiou of the withering-house be left free, nud that here a 
number of loose bamboo trays be stocked, la which sun-withering 
when necessary can be arranged. In our datiip elimato it frequent- 
ly happens that by the moriimg tho leal is still unwithored, and 
lialf an hour’s exposure to sun or light will finish it off and save 
time. Hund-rolung is unknown in India, as far as my experience 
goes, and even for the second rolling after fermentation a 
maohiue is employed. Regarding ao-calTed fermantation — for I 
believe this bo be a raianomor and that oxidation would be a 
more correct teriu— it is a good plan to mix the roll several times 
durmg the process, as this makes the colour much more oven. In 
fact, in a hot oUinato, I would employ boys iu turning tho roll 
over coustantly, and I havo seen some of the beat manufactured 
teas iu Assam and the Terjii made this way. It is not a bad plan, 
after maohine-roUing, to sift the roll through a No. 4 sieve and 
ferment the small and bjg leaf separately ; this will enable you to 
colour your coarse souchong leaf without overdoing tho pekoe and 
broken. \A’^hore roll is constantly turned however (and it is quite 
practicable where colour is obtained in an hour or so), this sitting 
is unnecessary, an even colour being obtained without it. 

As to tiring. A machine dryer, being generally purchased after the 
roller, tho method of performing this s^’ork by h<md is of some im- 
portance. The stoves recommended by Mr. Armstrong are better 
than tho long open trouglis sometimes used. But the system of 
firing in India is better than that that rcoomtnended by him. 
The sliapc and dimensions of the stove are similar, but tho opening 
at the bottoui is bigger, about 16-in. square. air-hole, not 

alluded to by him, is a most important point, and on Its size tho 
elliciont consumption of the charcoal depends. It should be about 
9-in, high and 0-in. broad, and no grate whatever should be used. 
The whole Imttoiu of the stove should bo filled with cliarooal and 
kindled until tho mass is In a glow ; thou— and hero comes tho 
B( 5 cret— the fire is masked by a thick layer of oshos, a stock of 
which Is always kept on hand. In using a grate, tho charcoal has to 
be lighted outside and brought to tho stove glowing, to prevent tho 
possibility of smoke from il|.i)urnt fuel, and a great loss of boat is 
entailed by tills. 1 lb. of charcoal does 1 lb. tea by the Indian me- 
thod, as against a bushel of charcoal to from 8 to 10 lb. by tlie 
latter system. Again, 24 and 26 mesh-firing sievos as recommend- 
od by Mr. Amstrong have been given up in favour of 12 to 10 
meshes. The larger meshes allow the tea to fire quicker, and very 
commonly tho broken pekoe is siovetl out through thorn pennaneut- 
ly, thus saving subsequent labour and the use of sieves during 
fii’ing, at all times a troublosonto method, I wfis told also, but 
cannot vouch for tho fact, that burning was less common with a 
large than with a small mesh sieve, scorching being duo to the 
wire gettuig too hot in tho cose of tho latter. One map to six trays 
is the usual allowance, and each firei ’s tea is kept separate till the 
next dai^nd weighed and even tasted separately some time. An 
“ giwRea*hoase assistant can always point out his best firers. 

Sorting is very commonly done by hand. With a China sieve 
(made of fine bamboo), I have seen a good man sift a whole bulk 
of teas through with a No. 10 only, all done by altering tlio angle 
of inclination of the sieve. In fact, much depends on the degree 
to which sidving is done, and work done with the same sieve by 
different coolies la not always similar. Much variety can be intro- 
duced into this work, but the great principle is to sift into as few 

qualities as possible. , - i, i 

Regarding Packing.— In chests, split canes arc an admirable sub- 
stitute for hoop-iron^ or small clips which just embrace the corners. 
With this substitute for hoop-iron, I certainly think factories near 
a cart-road ought to use chests, and so effect the saving in load, cost 
of i>ackiu« and draft which this means. As to wood for tea boxes, 
iu India, Burmah teak is generally used, and out of all the 
lumorous species cro wing hae allv. none is yet in common use. In 

ivlon I have oUp^^IlRcrMaUcbodds, tliat despised tree which 
If seasoned properly and used soon, it is 
way, bedng liglit, free from smell, and holding a 
well. It muBt not bo kept too long, however, or insects will 

The arrangement of the factory may well bo left to tho iqgenui- 

tv of the manager, aa it is generally a converted coffee store. Ihe 
great points to be borne in mind are, that the withering-room 
V' he immodiatoly under the roof, and above all heat creatlug 


machinery and stoves ; tliat tlio ongine-room or water wh<^ol 
shouUl out off as much os }K>sslble from tho rest of 
building, also that ample Hff/tt should bo provided for overi^Vherc, 

In tasting, all dcf*^ctH in nniiinfactnre bc<M>nio apparent, and by 
means of Bumplea tho work being done iu any factory can be cheok- 
od. 1 have here tbo A wisavvcdla estate samploa which gained tho 
silver medal iu Coloml'o, and of \\hich the bulk averaged la, TJd. 
at the last sales, the broken pekoe fetching 2 h, 7id, , this 
was mode under tl»e same immediato auperviHion of a utlc- 
man who knew notliing of tea munufacturo uiuc months ago. 

In regard to machinery, 1 bav« a few words to* say. In a small 
garden that will not give bigger, aocuraulations than 1,600 lb. leaf 
per diem to be worke<l off, a “ CJniversar^ roller and a •* Siroeco” 
are moat suitable machines. Tt is, however, an axiom In India that 
rolling and fiHng power must always be provided for about double 
the quantity of leaf that has to bo exiujoted under ordinary circum- 
stances, and I think there are few Cojdon ostatos wliuro tho 
machines in question would be found sufficieut during a laeih of 
crop or a coutiiiuanco of uufavouvablo weather. Fresundug there- 
fore, that quantities of leaf up to 5,000 lb. will have t) ha denit 
with, an “ Excelsior’’ roller is the boat inachipo to erect, but I do 
not agree that a multiplication of ** ii^ilroocos ” is otthor ooonomieal 
or nifvisablo as suggostetl by Mr. Armstroug. Kiiimond’s No. 2 
Dryer coats £220 and docs th© work of extwlly four Siroccos 
costing in tho aggregate £340, the cost of erection of o?ie niachiuo 
as against four would make tho divergence still greater. Teas from 
Siroccos are charaetorized by a very brisk full liquor, nudoubtedly 
superior to those firod ovov charcoal ; but having had opportunities 
of sampling them against teas from Kinmoud’s machine, I am 
strongly of opinion that tho latter carries off tho palm. A 
Kimnond’s machine requires five coolies to work it ; four Siroccos 
would n»quiro twelro coolies to keep them going. So that, in 
original cost, working ex ponses and cllloietioy of work, the policy 
ef erecting one good maohinc is preforablo to that of maintaining 
several inofficiout ones, however satisfactory tho quality of their 
work. 

And now as to tho machinery ; for gardona working off upwards 
of 10,0601b. leaf i>er diem : two ‘‘ Excelsiors,” may bo erected, 
or one “ Haworth's ” roller. Tliis latter mjvjhiue is very popular 
in Assam, aud will roll 1,100 lb. loaf an hour. I believe the cost 
is about tho same os an “ Exoelaioc,” but am not quite sure. Tho 
niachinu consists of three paiallel rollers revolving very rapidly in 
the same direction. Between them the leaf, enclosed in a bag, is 
placed. This machine does cxcollont a^ork. Of dryers to work on 
n largo scale, there is none to equal Qibb’s and Barry’s, This 
machino consists of a long iron cylinder, mado to revolve in its 
axis, and with a slight slope towards one end Hot air is driven in- 
to it by fans along a shaft which traverses it from end to end. 
Tho roll is put in at the upper end, and cornea out at tho botlotu | 
fired. The temperature of the hot air is from 650" to 700®, as 
against 752® for tlie Strocoe. I’o finish the toiv off, it is put through 
again from time to time as tho J fired tea aooumnlatos, as a ra 
duced temperature. Tliono who have sampled teas from these 
machines would be able to rocognizo tho high-fired flavor and the 
peculiar twist of tho tea any where, and they like it hotter t/ian 
teas from any other machine yet invented. The higher the 
temparature at winch tea is firetlthe better tho liquor, provided 
always that there is no burning ; aud under-firing arising from 
over-caution ia manufacture is a very common fault wltli us. The 
cost of this dryer would l>e about Ri, 4,000 orcoted, and it requires 
about i H.-r. to drive the fan, as does Kiumond’s, l)ut it 
is unquostioirably tho maohiue of the future. I would add 
that for this enormous quantity of tea, three coolies only are 
required. 

As to sifters. I believe as otiloiont an apparatus as any one re- 
quires can bo mado and erected on the estate, witliout large outlays 
ji patent machines, and I saw many of the former lu India. The 
no.jt favourite patent machine is Auseirs, and the saving it effocts 
in tho cost ot sieving U very great : in tho Borelli garden one such 
nachiiie saved Rs. 750 expenditure during last year alono. It docs 
lot however, do very effectual work, os the pokoc is not properly 
tikeu out ; and I have seen tea put through it three times before 
t could btt said to be thoroughly done. 

To describe tho numerous other fonr,^ of machinery and small 
[ipplittnooa would take up too much time, but I hope to publish my 
lOtos on them shortly. 

To sum up this subject, machinery as applied to tea manufacture 
8 universal in Assam, and, iu forming our estimates in Ceylon, wc 
might 08 well draw up the figures for coffee witliout pulpers, 
m tho supposition that coolies would tread out tho cherry with 
heir feet, as against the advantages in every respoofc, including 
lost, efficiency, saving of labour for other works, economy of 
ipace, &.C., &o., when eon^iiing figures in counuction with too. 
Jotoparisous of cost with India, where machinery is almost uni 
rersally employed, are misleading unless we credit Ceylou with tho 
same advantages. 

Ami now regarding the cost of putting teas in the London 
market. What has gone before will have shown that, In respect 
)f labour, transport and field cultivation, wc have a groat ad van- 
tage over Assam, a slight one only over Darjeeling. Tlioro is yet 
mother oilvantage in our favour. During tho protracted cold 
-veathor iu India, there is great ditficulty lii finding employment 
"or tho coolies. AU crop work is at an oud, Ijoning in impossible, 
ftnd the only work there ia pruning. If, thercfoic, there is no new 
extoiision in which to employ the labour, mucli ol it lias to bo put 
to uurcmuuorativtj wmks. In Assam with impoi tod labour, the 
Ufliculty is ospocialiy groat. The Oovc’nioK'nf insist on the pay- 
ment of coolies whether employed or iKit, Avhetlicr sick or well ; 
the four-days-a-wuek systeiu is inqioHsihlc Now, in Ceylou, with 
ohr contitmous growth which allo'AH us to chose our own timo for. 
pruning, luatters can lie so arranged that no protracted slack season 
occurs, plucking lu tho first pruned portions commencing before 
pruniu*^ III cudod. What a groat Advantage this is will bo appro • 
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c4.ted by all who have in yoort gone by bad to support Urge orop 
iatmr*foroes with no work to give them. With the disadvantages 
onumerated, the oost of Assam tea delivered in London ranges 
AMierAlty between lOd. and Is,, though often over the latter amount. 
I^Ug the lower rate at which the Horrelli garden Is quoted, and 
deduot 2id, for freight and Loudon charges, Wo have a cost of 
7id. L 0, b. in Caioutta. The average cost of the whole of the 
Land Mortgage Bank’s Darjeeling flardeus is Bid. per lb. in Calcutta, 
Shewing the advantage the Utter district has as regards eoonomy 
(^working, for, in spite of a very much smaller yield, the cost 
of prod^on U oy Id. per lb. Kow wHh proper appliances 
in tlie way of maohinety, and with the various economies in the 
matter of working wliioh eome with experience, there is Uttle 
doubt t^t gardens favourably oiioumstanoed can put teas In 
Colombo for%) cents or Bd. sterling per lb., ayield of 400 to 490 per 
acre being given. In this case we have an im vantage of id. per lb 
over X^eelt&g» due to our superior yield, and of l^a. per lb. over 
one of the exoeptlosaliy good estates in Amm, the majority being 
at far greater disadvantMe. Itwilll^rkaps be thought that 30 
cwati p«r lb. is a low eiMmate, but judgUg from the coat of the 
varioQS field works and of manufacture in the Um Indian factories, 
I feel convinced that we shall be able to work for this when our 
estates are in Utl bearing, and whan we have provided onrselres 
with roomy factories and the proper Ubour-saving applUnces. At 
present, with only a rolling machine and with much young tea, 36 
oenti per lb. is wuatits production is costing me, and it is easy to 
see how the 6 cents can be saved in the future. 

It had been my intention at this point to enter Into details re- 
garding the cost of production, and to show how the figures quoted 
above were arrived at ; but in view of Mr. Armstrong’s recent 
paper on Urn subject, and of the very close approximation between 
my figures and hU, I will not do so. Mr. Armstrong gives the cost 
of production by hand-rolling as 39 cents per lb., with machinery 
311 cents : both these estimates include the manuring of 50 acres 
and a yloW of 400 lb. A slightly increased yield, or superiur 
iitaatlon as regards transport, water-power, or timber supply 
would at once brl«g the cost to the figure I have quoted, 80 cents, 
or even below It. In practice, the cost will be found to Ue between 
t^e figures 30 and 3*3 cents, according to olrcumstanoes, with an 
additional 7 cents where machinery has not l)e6a erected. 

7^0 average of the four estates enumerated by Mr. Armstrong Is 
34 cents wUhout macJUimy. With the proper appllanoos the 
cost would therefore be well below the figure I have indicated, 
but probably tlie estates In question have done no manur- 
tag, wiiifih, if dqno on the scale Indicated, would about cover the 
diubrenoe. 

And now I am going to say a few words on the subject of pruning 
and plucking. The object of pruning is to secure as large a surface 
as possible tar subsequent pluoatag, aud it therefore follows from 
the growth of a hybrid bush, which gauerally has a clean stem for 
some inches above ground, and, above that, lateral branches grow- 
tag In au up right dlreotlou, the higher the level at which the bush 
Is Wt, the wwktwp the surface will be. Again, whilst all trailmg 
side-branches should of course be cut off, It Is evident that any 
iliortenlngof healthy laterals is acurtailment of the sise of the hush, 
that is of its pluoktag surface. For some years in Ceylon we were in 
the ha{»lt of cutting our hybrid buili at 2^ 6*^ and over, md^r 
(exceptional oiroumataaces apart), we are thus enabled to get a 
large plucking surface at this height, and this system, graohloally 
described by Mr, Armstrong, is the one I most strongly advocate, 
aud have always practised. When the late Mr, Cameron took up 
his work here, he changed this method In all the estates under his 
management^ aud Introduced a severe cutting down system. Now 
the effect of cutting down young bushes, and at present I am con- 
fining my remarks to these, is to immediately induce a bush of 
wood supported by all the youthful vigour of the tree; if this is 
allowed to grow up» a new tree will be formed, aud will be support- 
ed by the mass of foliage on the new growth. If however this is 
pliwiod and kept at a low level, sufficient foliage is not maintained 
to nourish the tree and promote a healthy growth of root and stem. 
The only oiroumstanoes under which low prunlM— stick pruuiuff us 
It is ciwd, is resorted to, is to remedy the effects of Injudicious 
nlucking and pruning on old worn-out bushes. lu one case only 
did I see this pUn resorted to in India. An old niece of tea, the 
nimer branches of which hud got gnarled and hard, was out down to 
m&taonefootof the ground j the growth which succeeded was 
however allowed to attain a height of 2 feet, to mature in fact, 
before it it wae touched. This remedy would of course never have 
beW necessary ; the trees could never hai e got Into this condition 
bad a proper system of leleotlng wood and outtiug out all that hod 
got hara and unprofitable, been followed out at the yearly pruning. 
With young tea, however, toe great point Is e^wy treatment, If a 
tiemumeiw profitable bush is required ; and In succeeding years, 
vrtth bcopef imentific pruning, cutting down should never be neoM- 
irv Mr. Armstrong has laid down a few concise rules on the 
•uMect. which all should study carefully and follow oonoistently, 

anttl will not attempt to confuse matters by giving a repetition of 
bis advice to other woi^ Chinn tea has, of course, to be pruned 
to a very dittoreut way to Assam hybrid, the former is a bush, the 
latter a treei and assuen they have to be treated. 

The Style of plucklDg depends greatly on the pruning which has 
preceded it, on the type of plant, on the climate, and so on. In 
this work again, Mr. Cameron Introduced a new system, very 
difiterent to that which we had always foUdwed previously. It is 
generally considered that the point of hU system was the plucking 
of the whole eetate in eight days, but this is scarcely correct. The 
perfectiott of work theoretically would be to round of the «tete at 
tvm shorter intervals; the point is. what Is the description of 
shoot allowed to be plucked at eadh round ? We might go round 

the citato every week taking shoott with five leaves aud not lea, or 
we might, at similar intervals, take a leaf and a bud « op 
minimum, and both would weekly pluoklngi- lu Wlathe 


system of severe pruning and olose plucking in question has been 
tried, and was dlsoarded years ago as being fatal to the well-being of 
the tree. The matter was made a subject of dlseoiilon by ms with 
several of the leadiug Indian planters, and iu every case the system 
was condemned in the most unqualified way as being a very seductive 
one giving fine strong teas and a good immediate yield, but as 
being absolutely fatal to the future of the plant. Now, the 
faet of the system having been such a fatal one in India has been 
stated by many--and I believe Mr. Cameron did nob deny this 
i himself— b«it it is maintained that in Ceylon oiroumstanoes arc 
different, and that the system, though 4 failure there, will succeed 
here. I uphold that in Ceylon an easier style of workitu the tree, 
one wbio't draws less upon Its energlM, is essential tar its well- 
being, and tar this there are good and pound reasons. With a very 
vigorous growth, oonoentrated so to speak into a few months, such 
as they have to India, severe pluoking will, it is reasonable to 
suppose, be answered ^by determined efforts on the part of the tree to 
form wood : this is the oase, but the result of the treatment is tliat 
the ^ree wears It itself out to lew years, i Ulks, and has to be allowed 
a rest before it can be made to yield again, whilst liberal applica- 
tions of manure are required (to one oase, and 1 here allude to the 
Chittagong estate which Mr. Ck^meron was in charge), of a years* 
rest was neoessa ry after two or three years .of this treatment. If 
this is the case in India, is it not reasonable to suppose that the 
same system, extended over the long flushing juried of Cayloti 
bushes, with the less vigorous growth which accompanies them, 
should have an even more fatal effect 7 I cannot think there can 
be two opinions on the point, and from what I have seen of the 
results of the system in the low country aud in the hills too, I feel 
convinced that disappointment is in store to tbs future for those 
who continue to toko too much eat of their buibes by hard pluck- 
ing following the severe pruning. I have seen stretches of tea in tho 
Ceylon low-country, after a few weeks* dry weather, looking as if 
a Arc had run over them where Mr. Cameron’s system of pTuoking 
has been strictly adhered to. It is obvious that unless sufficient 
leaf surface is left on each shoot, the circulation of sap oanwt bo 
maintained, and hence on the occurrence of the first trying weather, 
the whole shoot, on which depends the orop, and on the vigour of 
which depends the quality of our pruning wood for the succeeding 
year, is irremediably ruined. Just as we must treat our young trees 
easily, by topmng them at first at 8ft. to 3ft. 6in.,with a ^ew of pre- 
serving the foliage on which their vigour depends and until the last 
few pluckings wlren less care is required, systematically leavoa suffi- 
(uency of leM-surface on the shoots that are 'yielding us our flushes. 
In pluoking, as in pruning, Mr. Armstrong aud I are advocating no 
new system : we are simply maintataiog the one which we, with 
Mr. l^ylor and others, have always consistently followed, and on 
which have attemled results which, tw apertmimcy, will be yielded 
by no other in India or Ceylon. 

There is another point in which some differenoe of opinion 
appears to exist. I refer to the plucking of the eida of the bushes 
In view of the priuclpls previouAy ouunoiated, that yield depends 
on pluoktag surfaoe, it is evident that thie psaotioe is a bod one, 
and injurious to tho growth of young trees. Under certain oir- 
ouinitauoes, it may be indulged in, but I have seeo it practised aud 
advocated in Ceylon where its effects could wot but be injutioui in 
the extreme. Thcffe are places where young tea so treated is seen 
dotted at intervals over the ground, inataad of oovering the hill- 
side with trees^ visible as such even after pruning, and I have even 
sseu an endeavour made to omre the defective yield by iupfdytnfj 
what ought to be a safficiently closely planted neld. The effects of 
this treatment, justly deemea murderous by Mr. Armstrong, are 
80 obvious that it is strange they are not apparent to every one. 
Coming from Indian tea, they strike me forcibly. 

In respect of manuring there is notl^iog of importance to be 
learnt iu India, and we shall have to gain our own experience. 
In some oases no doubt manure is applied, but these seem very 
exceptional. Thot e is one more important point to be mentioned, 
the extension of tea cultivation iu India as affecting our future 
prospects. An influential firm in Calcutta is now engaged in the 
most extensive opening operations iu Caohar and the Dooars. 

I target at the moment how many thousand acres are to be put 
into tea wltblo a few years, hut the extent is oousiderable. lu 
Lower Assam and iu Darjeeling, it is difficult if not impossible 
to get laud, all that la available havtat{ been taken up long ago ; 
but toother districts the openings are very extensire. 1 do not 
think however we need be afraid of this competition, At present 
prices, it is only by severe economy that good dividendfb^i^e 
paid by Indian Companies, whilst we can well afford to produOl^ 
tea and gain a fair profit, even should a fall of 2d, per lb. oa 
tho present market rate have to be faced. 

In this oase, I do not wish to make a statement without 
ample proof in the form of facts and figures to support 
It. Mr Armstrong has here again forestalled me by shotmg 
that at his figures a nett price of g, in Colombo, or say 60 cents, 
is equivalent to a profit of Es, 120 per aore, or, tvUhout manure 
expenditure, Hs. 132 per acre. Now, our present sMe prioas are 
showing averages of from Is. 3d. to Is. 8d. and over, well made 
teas rarely averaging under Is. 4d. A fall of 2d. per lb. there- 
fore would still leave a margin of profit which sboula 1^ sufficient 
for any proprietor. Now let us see how inch a fall would affect 
Indian Companies. The Borelli Oonr^ny gavo 8 per cent last 
year with a profit of 8id, per lb. ; Jorehaut 8 per cent at Ifd. 
per lb. ; Doom-Doomea, 9 per oeUt at lIAsfgyta The Darjeeling 
Uompaniee at an average prioe of Is. 3id.gavcV^mi^t, whilst 
the average price of 19 million lbs., tea ae 
Thompeon A Co., ie 1#. Ifd. I will not multiply InstancesTthoae 
1 have fixed upon taoludiug lome of the moet flourbhtag couoerns, 
and what the effect of a oonilderabie fall of price iu their 
dividende woold be is evident. ** Low prtoee it even now the 
burden of moit reports, I have here toe reports and itatistiaa 
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«niib 1 oguBiaer inese awtriOM, judging 
and ludiau experienoe, to be Well adapted 
tion. 


from my Ceylon ; «tato that Mr. Garamie, fvomhU long experienoe of omohona oultf- 
to the oultiva- | ration at Darjeeling, la of the aame opinion. On the Bungbee plan- 
I tation which iucludoa perlodiool plantings since the onginat old 
. The soil is in i trees were put out, there is a most marked falling oflF in the vigour 


1 ^ hill distnot. The soil is m trees were put out, there is a most marked falling off in the vigour 

s^ts pMT, and not likely to grow good tea, but the large bulk of the trees in sucoessive yeare. In this case, close-plantiiig is 

Of what I ha^ seen hoe depth and U eminently suitable, whilst certain! j not the cause nor is clean weeding, thu treOs growing 
the mwer portions of the district, judging from what I am told very wide apart in a wilderness of jungle. Clbnatio influeuoee are 
of thetr general character, could scarcely be better. That there not a satisfactory explanation, the period during whloh cultivation 
can D® fo^aa regards <'levation Mr. Armstrong’s 6guros have has been carried on being so extensive. From my experience in 
conclusively *h^own, and the elevation of much of the Darjeeling Ceylon, I feel convinced that the trees wo are now cultivating from 

tea Mas weight to the testimony. The white clay which is seed giwn in the island have not tho same vigour as the original 

found in the flats in somi localities should not, in my opinion, parents first planted, and that the second generation is even 
be planted, tlio free sou of the hill-aidea being much more more enfeebled. It also seems to me that, as a rule, the parent ' 
suitable. . , tr®®* do not now produce progeny with the same vitality as lu. 

I snould like to say more on this subject and many others years past. The remedy for this would appear to bo fresh' 
in conn^tlon with tea, but time will not pemnt, and I must pass blood. Eegatdlug the hybrids, a class of plant originating 
on to other matters. locally, tho case seems different, and it would almost appear Of 

Cardamoms. if nature were pointing the means by which thiMradual extino* 

I will now make a few remarks on the subject of cardamom tion of tiie local oinobonas is to be avoided* , Tflls subject as^ 
cuUivatLon. This product, when planted in proper situations is many kindred ones oonnected with the culilyatlon of olnchonaL 
about the most profitable that we have in Ceylon at present ; in amd the harvesting of Its bark, are of great Interest, and I should 
unsuitable sites, however, it is usually an unmitigated failure, like to enlarge upon them ; but time is short, and I must brin|f 
Shelter is esseutlal to it, and it grows best in hollows, protected this paper to a close. 

from the monsoon winds, and where there is genorally an accumiila- Speaking generally, it would appear that the most profitable 
tion of rich soil. It does not bear well in poor gravelly soil, but way of cultivating our land in the inturo is to keep up the very 


cultivation. This product, when planted in proper situations is many kinureu ones oonnected with the cultivation of olQchou« 
about the most profitable that we have in Ceylon at present ; in amd the harvesting of Its bark, are of great Interest, and I should 
unsuitable sites, however, it is usually an unmitigated failure, like to enlarge upon them ; but time is short, and I must brin|f 
Shelter is easeutlal to it, and it grows best in hollows, protected this paper to a close. 

from the mousoou winds, and whsre there is genorally an accumiila- Speaking generally, it would appear that the most profitable 
tion of rich soil. It does not boar well ih poor gravelly soil, but way of cultivating our land in the tuturo is to keep up the very 
prefers a rich loam, An important point regarding it is the ques- host portions only of our estates in ooffea, and to oultivat# 

tion of shade This should not be too thick, so as to exclude light those highly, spending what we can afford Upon them. The 

aud air, but should be partial only, and in such places cardamoms bulk of the coffee might then with advantage bo Uned and plauted 
thrive best. Whether or not any extent of it can be plauted in the with tea, suitable portions of tho land being kept In oinohona. 
open is as yet an undecided question with many, My personal To cardamoms, any available forest of the right charaotor might 
experience is against it, as I have found that the growth of tne plant he devoted. On many estates there is unfortunately no forest, 
is slow and the racemes very short when much exposed. In some and the fact must be faced that for tea cultivation oonsidet- 

oasoB individual plants in the open are found bearing fairly well ; able forest reserves are desirable. When no wood is obtainable, 

in other cases they do not bear at all In such situations, but it the use of coke or fuel brought up by railway will be necessary, 
would seem as if a partial exposure only to the sun is not much and this difficulty and the necessary expense mast be faced from 

against them. As to their cultivation amongst the coffee, there can the first, and should on no account be ignored or forgotten. It 

be little doubt that it would be a success where the latter is thick, may be of interest here for me to state that tea dryers require 

affording effectual shelter to the young plants : but in such situa 2Ibs. wood to each I lbs. tea, as a rule; therefore, a 560-aore 


be little doubt that it would be a success where the latter is thick, may be of interest here for me to state that tea dryers require 
affording effectual shelter to the young plants : but In such situa 2Ibs. wood to each I lbs. tea, as a rule; therefore, a 560-aore 
tions the coffee as a rule repays oulltivatlon, aud does not require to estate, yielding 100,000 lbs. tea, roqurlos 200,000 lbs. of 90 tons 
be superseded by anything else. In a few words plant cardamoms wood pav annum at practically more; where water la not 
under forest-shade on any suitable land, but regard its cultivation available, a oaloulatiou must also be made regarding the fuel 


in the open ani amongst coffee as an experiment only. There need required for the engine. For the planting of baVe rldgee and itUf 

be no fear as to its bearing ^owers at this elevation, as t have mitruifcful ground where cinchona does not thrive, a prMUot 

cardamoms bearing freely above the elevation at which coffee ceases is required. I would suggest aloes, for the ottitivafcHjn of fibre 
to crop. I would also mention that in the low-country, at a few plants is undoubtedly an industry to which we shall have to turn 
hundred feet only, they are bearing well. In a recent letter to tho our attention in tlie future. The aloe once in the grouad, all ex- 
Oidrrvn', on the subject of coraaraoms, puldislied during my ponditure ceases, save perhaps a few weedinw round the plants 

absence from tho island, and couched in somewhat vague and until they are established. Advantage has neen taken, by thoie 

incoherent phraseology, the writer states that the villagers have not whose cue it appeal’s to be to run down all present and future 
the best variety of cardamoms, and that tho somewhat olwcuro but enterpriso, of the sotnowhat enthusiastic way in which the wboie- 
flver valuable lo-otilled ** Mysore” species should bo rooted out. I sale planting of now products is advocated by many ; and, now 
merely allude to the matter to re-assuro those w'ho may have been that their success is oatablished beyond doubt, it ts stated that 
misled by this rash statement, for, in the Kotniale, Peradeniya and they arc being planted wholesale, in suitable and unsuitable iooali- 
Kandy villages, Malabar cardamoms are freely cultivated and those ties alike, ami further disappointment in the future is predicted, 
who know how to distinguiih thorn run no risk in purchasing bulbs Now far be it from me to advocate the planting of any p^duot In 


from those sources, whilst in high elevations ths Mysore beats an injudiciously wholesale manner ; tea, hardy plant^ though ft 
much more freely than the Malabar species. In good soil, carda- will not pay on washed exhausted soil, nor on our poor stiallow 
moms should not be plautcdtoo close, 7 by 7 in most cases, and Itmd, and such looalitios had better he allowed to grow up in jungle 
8 hy 8 when the soil is ex- ptionally rich will lie found right, iftor the establisnraent of some hardy plant, snoli M the aloe, 
Holes 18in. wide and 1 ’in. dcei) should he cut, and tho planA put vhich is able to hold its own against all other growths. The 
in shallow, the earth not aboro the collar. This latter point is very lelection of the portions of estates which are to be mMntained as 


importoiit, »» de«vplantiii« ia fatal. In piirchanii.g bulbs, the cofteo, or plautwl with tea, ciiioliooaand oardamomj, {« » matter 
oloiestsnpervWoSBhouUlbeexerciiea, aiHlall that are out about re.iu I ring ju.l^mout oud experience, and on the degrte of tfaeee 
and injured (and the Singhalese are very careless in tliis matter; qua'itles that is brought to bear on the subject will depend much 
shoubl be unhesitatingly rejected ; double bulhK aUo eboiibl alwaje of the future success of the estate. It i», of oourse, a Watterto 


be insisted on, and two single ones instead, such as the contractor 
will soniftimoB offer, i)S refused. The phints will begin to throw 
out raewincs in 18 months at low flevation, hut in these districts it 
will probably be 2^ or years before they begin ; to do so. 

Ths cultivation of cardamoms ia a very simple and cheap matter 


which no rules are applieahlo, and one to call fovth all tho powara 
of proprietors or their advisers. 

(ieutlernen, I have done. In view of the too raoaot publioation 
of Mr. Armstrong’s able and ooraprehenilve essay, my hnmble 
effort appears at the greatest disadvantage ; but I tmit yon will 
make every allowance for tb fact that, at a few hours’ uoiioe and 


T* C. OWEN, 
Oononagala, Madu Ikelee, 


the stools must be kept clean and free from MHji of all kinds, make every allowance tor th tact that, at a lew iiottij o<^tloe 
osoaoiallv wlisn the plant begins to tbrou- oat racoinos. Weeding i» ‘be brief space of a portion of a d*y without any ootM and otUnr 
after the ground is covered will be found unpeccsssry, for nothing means of reference, 1 have had to re-write the greater part of thia 
erowi under their sliadc ; It is, liowever, dssirabls to send a few paper, so as not to oome before yw with a mere rtpetltwn of any- 
^ooliee oeoasionally to clear up open spots .ami corners which some- thing said by that gentleman, and with a view to mahe my state- 
times cet dirtv r i supplemeutary to his, and hence of value and Intersst to 

In order to make the most of the crop to get the highest value you. If vou eonsidw thatlimveboen, in however inudl a measure, 
possible for the yield of the small acresages we generally possess, sncoessful in this task, the difficulty, of whloh I only appreoiated 
the somewhat expensive method of cutting off tiio onpsules with yesterday wheu 1 entered upon it, I ehan feel amply rewarded, 
scissors must be undertaken, and they must be picked when first T* C. OWEN, 

turning colour, before they are fully ripe. Kipe fruit invariably OonoaSgala, Madu Ikslw, 

splits, as alio a very large proportion ol what is taken off witlioufc Ohterver,] 

Its stalk. The difference of value between split cardamoms and ■y .iw.Jiuiujij emsgtageBBaa^^ 

those which are alone fit for the home market is very great, at P A P A A 

much as Re. 1 for the former and 9 a for the latter in some oases. vilVjiiVa 

As reuafds yield, I have got crops vaiying from 120 to .SOOlbs. per — 

acre.* The cost of putting cardamoms In (3oloml>o is 40 oenti per THE PREPAEATION OF CACAO BEANS, 

lb., the average price from 6a. to 6^., a oaloulatiou of Ks. 2 per Ih. 

nett is. thersfore, very saft. The profit which these figures leave it ^ ^ ^ xir n ^ n 

an ample one, and is shown in the appended estimate drawn from if ? ^ Prestoo, Qovornmetit Botsdnist of 

acUtnlretultx.’^J^ Owen here introduced and 'explained the fsti- jV Trmulad, for a 0^ a commaulcation which he ha» 

1 1 addressed to the CAronic/<J on tho subject of the curing 

of cacao beans. Mr. prestoe is good enough to beat valuable 
Cinchona. testimouv to tlio merits of the Tropical Agriculturitt^ while ha 
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acre.* The cost of putting cardamoms In Colomlw is 40 oonti per THE PREPAEATION OF CACAO BEANS, 

lb., the average price from 6a. to 6^., a oaloulatiou of Ks. 2 per Ih. 

nett is. thersfore, very saft. The profit which these figures leave it ^ ^ ^ xir n ^ n 

an ample one, and is shown in the appended estimate drawn from if ? ^ Prestoe, Oovornment Botsdnist of 

acUtnlretultx.’^J^ Owen here introduced and 'explained the fsti* jV w 

1 1 addressed to the CAronic/<J on tho subject of the curing 

of cacao beans. Mr. prestoe is good enough to beat valuable 
Cinchona. testimony to tlio merits of the ^ Tropical Agriculturitt^ while he 

I will now say % fsw words on cinchona, though I feel tliat after pays the Ceylon planters tho high oomplimeut of sbowing that in 
Mr. Christie’s rsoeotadmirabjo little essav, there IS not very much to the new pursuit of cacao culture and prepara-tioa, they have 
be said. The advance in practical experience regarding this product improved upon tho methods in use ‘in the West India Colony 
has been very great, and in many cases I fear very bitter, during which is specially associated with cacao,-— Trinidad We reprint 
the last year or two. We have learned whore cinchona wUl not the communication, which sets forth with clearneis and emphasia 
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.6 beoetit of following up the fermentation of cacao beans in thoir 
mncilage/ by clean washing and snn'drying. lu cacao, as in tea 
culture our planters seem likely to take a foremost, if not the lirat 
place in the world. 

{To the Director of the Trlnidai GhromeU.) 

Doar Bir,—! enunot tell to what extent the 7rnjncal Agrioil- 
tU7'ijft is read here iu Trinidad, 1 fancy however only to a very 
limited extent— 'probably not more than half a dozen copies being 
received in the island. This iinuortaiuty ou my part must be my 
excuse in a measure for troubliui^ you for the favour of space for 
a few words anout one of the many subjects that go to make up its 
QO» tents, and miianwidle allow me, in view of promoting tlie agri- 
cultural interests iu Trinidad, to offer my testimony to the really 
valuable character of this monthly, and which is perfectly unique. 

The paper is published by the Messrs. Fei^nson of Colombo, 
Deylou, vvho are best known as Editors of the Ceylon Observer and 
Directory, j t is a book of about 50 leaves, full to overflowing 
with most Intercstluc and iustruotive mattar, culled from publioa- 
blous iu all parts of the world, besides its own oririnal articles and 
correspondence, and which treat on every possible subject with 
which a tropical agriculturist, ospoclally a resident proprietor, is 
Kkcly to bo interested in ; a strikiog feature of the oorregpondonoe 
being narratives of the writers’ experiences with these subieots or 
what they know of the experience of others— all with the object of 
effecting improvement in the agriculture and aiding iu the general 
(vealth of their colony, 

Tim special value of this monthly, more particularly as relates 
W Geyloo, lies iu its character as a means— and a powerful one— by 
^ho gonoml information it affords for initiating and promoting the 
mltivatlou of new or little known products jon the principle of 
dealing with os great a variety of sabjecta as the conditions pre- 
leutcd in the colony may permit, in preference to concentrating all 
bffort and attention to the development of one or two products, for 
wbloli tlie conditions of the country may be best suited. 

So far and so eucoessfutly has its influence operated in Ceylon 
as well as India), that to-day we see— not, as here, the principal, 
ixports consist of only one or two subjects, but of a dozen or more. i 
Borne of these besides the leading ones, arc on such elastic bases | 
hat a leading export showing signs of f allium ^ off one year, some 
iroduot of lesser importanoe is made to double its output in a 
ingle year— as seen at present iu respect of Cinohona bark, Tea 
mdCacao— three striking examples which a persual of this ex- 
ifliUent Tropical Agriculture ’’will afford ample information of. 

The first two we cannot of course do here— for wont of elevation, 

0 that notice of thoir onltivatiou would be waste of time— but 
vhat of Cacao ? With this subject there is an extraordinary 
norease of output— lu the course of three years the export having 
leveloped from a few pounds obtained from a few neglected trees 
in the jungle, and which a happy thought had brought to light by 
oleariiig and pruning, to the present considerable export of 101,800 
tbi., and which, beudes, in tho London market— by the beauty of 
its sample, is the envy of both buyers aud soUers, and has accord- 
ingly settled down to a leading poiltlou in the market at 1058— 
abreast of the best from Trinidad. 

Of course there is no reason why the very best Trinidad Cacao 
should not be better than it now is ; or that the present Trinidad 
seconds and thirds, and even fourths (if such can still be cacao) 
should not be equal or very nearly e(.][aal to the preseut Trinidad 
best, and thus leave the Ceylon cacao at least a shade behind. 

In order to obtain this desirable position it will be necessary— 
simultaueously with the adoption of a methodical plan for samp- 
llug oar cacao Into about five sets (of varieties )— to follow the 
system of Ceylon growers : what this is 1 venture to subjoin au 
extract from the Tropical Ayrkallurist to show. 

From this it will be seen that— as 1 have previously advocated 
as Indispeusablo, under a rational method of preparing cacao for 
the market aud for reaUsUig the full value of the produce— the 
Ceylon plant evH wash their Cacao, Hero, however, and elsewhere 
In the West, it is affirmed that to wash cacao is to spoil it both in 
the operation which breaks tlio skin, and in its after state ; or that 
it costa too much to be practioable even when the simple is 
impi'ooed, 

But these objections arise only from a want of appreciation of the 
requirements iu the operation aud— probably— careleasnoas in cou- 
duoting it, if even such had been tried. Previous impression of 
the eflects on the beaus of the common practice of amassing, 
iweatiug, rubbing, drying (which is simply encasing tho beaus in 
their muoilaginuus covering decomposed and dried with a consider- 
able addition of foreign matter) must for a long time stand os an 
obstacle in the way of the Creole planter undorstaudlug a perfectly 
oloau i^ate cinnamon brown light beau with easy fracture, as the 
right sort of sample. 

It may be questioned what led the Ceylon planters to wash 
their cacao— for wa may conclude they got no advice from their 
friends in the West to wash it. 


so they decided to wash it— for as one told me they could do nothing 
else with it— but the addition of water so greatly inpinased the 
mucllagd as to leave it Impractioable and berides the akin o| the 
beans broke in the washing and thus the whole thing was thrown 
away— as actually happened in more than one initauoe. Further 
on it was desired to ti^ what ** sweating” would do, accordingly 
beans were put to sweat under the disoomfort of wide diversity of 
opinion as to the period necessary for the ** sweating.” But being 
put to sweat, in the course of a few days the mass presented a dis. 
gusting appearance of rottenness that washing was again tried as 
OU6 way of getting out of the fright : this time with very differ- 
ent resnlts. The sweating had decomposed the muouaginous 
covering of the beaus, and light washing loft them clean and 
as pleasing in appearance as news copper coins. Put at once in the 
sun, they dried in a aurprixingly short time, and soon the result 
of the prized Ceylon Cacao of sweet mild flavour, cinnamon colour 
and free * break,’ was attained. 

Before all this however a oivitised praotise in respect of fruit 
gathering was followed, viz, 

Only the ripe pods were gathered, and thni the beans were 
uniformly affected la the sweating and dryiqg and came out a 
uniform sample. 

The process heroin followed sucyeasfully was, therefore, briefly 
this :— 

Only ripe pods dealt with ; the beans amassed to sweat (being 
turned once or twice) then carefully washed and put in the sun io 
dry. 

it may here be remarked that the beans being Buffloiently 
sweated to admit of being washed readily, and yet not Buffloiently 
sweated to have fully expanded their cotylidons— i.c., the parts 
which become nibs— or to have reduced their acridity— can be 
returned for further sweating after the washing. 

The drying being effected immedktely after the washing or 
second sweating, mildewing and discoloration therefrom would 
never occur, and of course the labour of “ rubbing” would bo avoid- 
ed. Necessity for prompt drying renders washing indispeniabio, for 
washed beaus dry m one-third the lime of beaus covered with the 
decomposed mncilage ; and as during the wot months artlflcial 
means for drying cacao, as employed with tea, is a great desider- 
atum of the time —a point which it is my chief object Tn addressing 
yon now to draw attention to— it should not be overlooked that dry- 
ing by artlflcial moans will not be praotioable for unwashed beans— 
except for re-dry lug damp cacao, oared in tho old manner. 

It would be well for the cacao interest generally if, in view of the 
November and Dooember rains, a practical oonsiaeration were to be 
given to this point at onoe. 

It should never be lo4t sight of that oooao bealls in bulk— not 
larger than the usual quantity of a crook” basket or sack and if 
kept from the air by such a covering as an ordinary sack— will keep 
fresh and sound for 3 to 5 days, except as to the muoilage whion 
will waste somewhat, as is desirable. Beans might therefore be 
brought in from all but the most remote parts to bo carefully 
washed aud dried at central towns or villages, with great pecuni- 
ary advantage botli to grower and dealer. I am, Ac., 

H. PniMTOie, 
Government Botanist. 

CuRiNO THE Brans” (Cacao). 

A oooly picks two bushels of cocoa beans per diem, and as flve 
bushels wet«=^l cwt., the cost is only about 87c. a owt for ploking, os 
compared with Ks. 2 to Ks. .3 for Liberian coft'ce. The pods are first 
cut from tlie tree, a small piece of stem being loft on the tree, and 
the cooly takes one in each hand and with a knock breaks them 
both iu halves, and thou with one draw of Uia fingers dexterously 
strips all tho beans off the centre pulp. The podi are thea thrown 
round the trees aud act as manure, while the beans are removed 
to the fermontiug cisterns. It takes from 6 to 9 days to properly 
ferment the cocoa, and it is then ready for washing. It is trampled 
first, as iu ooffee, with tho feet, and then Is removed in b^keta aud 
carefully handwashed, as washing with tho matapalagei” 
damages the beans. 1 have no doubt that ere long some means 
less expensive will be found for washing, and the clerihew will bo 
much improved on too. 

After washing, the cocoa is laid on mats to dry as coffee is, if 
the weather is suitable ; aud at times it is advisable to give it a 
rub over with small pieces of sack or cloth, which Improves the 
appearance of the beans, and facilitates drying in this showery 
weather. 

The difference in well cared and badly cured ooooa amounts to 
at least Hs. 20 per cent, aud the prices obvained for it as iu tea, wil] 
depend iu a much greater moasuru ou the careful attention of tho 
superintendent to the curiug, than in the cose of Coffee Arabioa, 
aud tho good m m will have a better chanoe of ooming to the 
fore, than in days of old with coffee. 

CACAO CULTIVATION IN CiSyLON, 


For the answer we may reflect that the Ceylon cacao has been 
dealt with uudor the immediate supervision aud manipulation, 
guided by tlie high iutelligonce of— for the most part— English and 
Scotch goufclemeu resident proprietors or managers. Tliey wore 
suddenly aroused to the necessity of appropriating to the utmost 
anything in the way of cacao, and a few old trees neglected 
for years Were at all once made recipients of their most 
tender regard and attention. Tho trees were bearing profusely, 
so that cacao had to be cured” at once. Old impers and 
notes on tho subject were hunted up, and cacao was found to 
be cured by being either “ sun-dried” or “sweated” and dried, so 
the suu.dryiug process being the simplest was started ; but then, 
there was so much mucilage, and after tho first day, liad become bo 
unluvitiiig in ap))earanoe that with their feeling of rospeot for every- 
thing clean, they concluded that thoir cacao was not going to be 
the right iprt of thing for tho English market— (thon^ tnis was 
the mt new ^fmao they had ever seen)— even if it oould be dried, 


Ef^XI HATES AND ReUARKS. 

(By a 7*ractical Plantes'.) 

Estimate for opening and bringing a Cocoa Estate of 200 aont 
into bearing^ including cost of land. 

Probable cost of 200 acres of land at K2d ... R5,000 


1st Year, from January to 30tb June of following year. 
Felling and clearing 200 aoros at R15 H3,000 

Nurseries : olearitig sites ... ... 

80,000 baskets at K5*50 ... ... 44i 


5,000 cocoa pods, at R55 
Filling baskets and sowing seed 
Erecting paudals for shade 
Watering and attending 


275 

250 

120 

m 
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lining at Rl per acr« 

Holing ; 300 holes per acre 12 by 12 feet apart, 2 
feet deep by 18 inchos wide <20 per man) 

Filling in 76 noles per man 
Planting, supplying, and sUadiug at R3*26 

Weeding for 16 montlis at Rl 
Roads ; 10 miles with inside drain at Rl*50 
Drains i every haU*chain apart, RIO por acre 
Tools . 

Buildings ; temporary lines 
Permanent lines 

Bungalow; out-houees and furniture 

ContingonoioB : medioines and hospital charges ... 400 

Survey ... ... ... ... 200 

Stationery, postal, etc. ... . . 60 

Chetty^s oommisiuon on ... ... 750 

Snperintendenco and allowanoes ... ... 3,000 

Conductor for 6 months ... ^ ... 2^ 


200 


1,200 


300 


660 

2,330 


3,200 


1,500 


2,000 


600 

200 


300 


500 

1,000 


9nd Year from let July to 30th June. 
Knrserics and supplying 
Weeding at Rl 
Hoads ; upkeep and culverts 
Drains, upkeep 
Pruning and singling 
Staking at R4 

Buildings : bungalow and furnitnre 
Contingencies 

Superintendence and allowanoes 


R350 

2,400 

400 

200 

100 

800 

3,000 

600 

3,000 


RIO, 750 


2nd Year, from let July to 30th June. 

Nurseries and supplying ... ... H150 

Weeding at lU ... ... 2}d00 

Roads : upkeep and widening out 3 miles into 

cart road width 10 foot ... 

Drains upkeep ... ... ilOO 

Pruning and eucming ... ... ... 300 

Stoking, retting, Ac. ... ... ... 100 

Building: temporary curiug^house with storoe 
aud fan ... ... ... ... 600 

Permanent set of liuos ... ... 700 


Oathcriug, curing aud deepatch of 200 owt. at 116 
Contingencies, including watchers 
Superintendence aud allowances 


- 1,200 
1,200 
000 
3,0(K) 

Rl(\2;.0 


4th Year, from 1st July to 30tli June, 
AVeeding at Rl... 

Pruning and suckoring 
Roads upkeep ... 

Drains upkeep ... 

Buildings, permanent, clorihew, engine, Ac 
Gathering, curing and despatch of 000 uwt. cocoa 
at R4 

Contiugenoies... • * 

Superintendence and allowanoes 
Conductor ... ... 


5th Year, from Ist July to 30tU June. 
WoedingatRl 

Pruning and suokerlog 
Roads upkeep ... 

Drains upkeep 

^hering, curing and despatch of 1,000 cwt. 
^ocoaatR8‘50 
Building upkeep 
Contingencies ... 

Superintendence and allowances 
Conductor 


H.-iOO 

600 


R2,400 

400 

400 

200 

6,000 

2,400 
900 


3,600 

.600 


4,000 
HI 6, 700 


R2,4l)0 

400 

41M) 

2,-)0 

3,600 
200 
900 


iixpemlituro for Syears 

Lows 1,800 owt. cocoa sold at R4t> 

l>tdit on estate at oiul of 6th year 
Add for purchase of other 60 ttorea at K26 


... R91,446 


RIO, 446 
1,260 

RU,6d6 


3,250 
R18,800 


4,000 
R]2.050 


luteroBt on Expenditure. 

5 years’ interest on cost of land at R8 per cent 

5 yoara’ interest on Ist year’s expenditure at 
KSporcouton ... ••• 

4 years’ Intorost on 2n(l year’s expenditure at K8 

3 year 3 expenditure at R8 

Tntorest on 4tli yoar’a expenditure at US 
per cent on ... .«• “* 

year’s interest on 6th yoar’a expenditure at R8 


K5,000 K2,000 
18,800 :,.j20 


per cent on 

yd interedt 


10,750 

10,250 

15,700 

12,050 


3,440 
2,460 
2,612 
904 j 


R72,5fi0 H18,896 

B J 8 . r - 


The expenditure each year after this, allowing 

R3,0(K) fur manuring, would he about ... lC,r>00 

Against which putproooeds of sale of 1,000 cwt. 

cucua at R46 ... ... ... 45,000 

Year’s profit ... ... R28,500 

Yaluo of estate at live yoaraold with only 5 cwt 

per aoro— this is at the rate of 5 years' 
purchase ... ... ... ...KUO, 000 

As a few remarks ou each heading of expenditure In the above 
estimate will make it more iutclligiblc, 1 shall ondeavpnY to give 
this with the aid of inforiuatiou rooeired from friends of lasger 
exporioimo than myself, on many points connected wjitli the* 
cultivation uf coooa. Tiiis product being still lu its infancy in 
(/oylon, no authoritative statement can hu made as to the best way 
of cuUivnting it ; but fuch knowledge as we have has boon gained 
bo oxporienco, and nui, tliorofore, bo ndied on, 

T1m‘ cocoh plant hae bi^on in the inland for many years (perhaps 
over 30 years), but till within the last six it was not systematically 
cultivated. i\'lun our attention wan drawn to this as a pro- 
fitable cultivation, wo weromoat fortunate in having at our doors 
a variety- perliap.s the very best we could possibly have liad— 
that has pioved, by the vigor of its growth, its fruitfuincs, and tho 
range of elevation— from sea level to over 2,000 foct— at whioh 
it will grow and yield probably, that it is well adapted to our 
climate ; and tho prices realized in the European markets leave 
nothing to be desired. There are over a do/^eu other varieties of 
cocoa in the country, but, till we hear move about them, I would 
advise our .sticking to what we know to be a prime favouvito 
with buyers. 

Now ofiUtes ofwued wore, until recentlv, planted uuJer tho 
shade of the f"resl, all tbu smalloi timber being ^it out and tho 
larger trees left. This was foiin.l in about the second year of 
growth to be hurtful 1o the plants, tending to draw tUuin up 
lanky and weakl). The jungle had, therefore, to bo cut down 
carciuUy at e-ouHidcraldo expense, and where shade lias beou left, 
it has bee u and is si ill being gradually tldimed out. I belicvo 
the gencnil ofiiniuu now is tliat direct sliade is not good for 
ooeoa, thuugli it remains to be proved whether light and ohc(|aerod 
shade is not bendi>.'i.d, 

Aum/.--The vuiy best land that can bo got sUouM be secured 
f»)r cocoa; tlio plant is a deep boder, and to thrivo well must 
have a good aub.'ioib Ditnbara, parts of Matale, and Kurunegala 
have, tbo \»OHt hoUs in Ceylon lor its growth — dark frialile 
chucolato oi givat : tho vigor of the trees in audi soils 

shows how they rcvol in it. But, alas ! where are we to got soil 
of this <h*H(ujption in any of the forests that are sbiil remaining ? 
Many of the chona lands in the low-country have very fine soil 
yet (the fill rface only has boon Bkiniined), but tlio native titles are 
very def('cti\e ; ainl if one does venture, and purcliosos small lot 
after small lot till lie gets .a fair siz^-d block, tho difticultles and 
(ielays in the way of getting a “ title of quiet possession ” from 
the tiovornmont are most vexatious and almost insurmoun table. 
\Vc must tljerefore bo contented with what we can got, aud ttiat 
i^ generally inft*rlor soil. Light suil with a good deop subsoil la 
to no preferred to one with a rich surface soil, but hard linpono^ 
trable subsoil. N'ery stoop laud is to bt avoided, but 
moderately stoep suits very well ; rich Rats are tho beat, I havo 
only estimated IW.l per aero for purchase of land, but, in a 
few years, when capital returns to the country, and there is a 
demand for laud for cocoa, I fancy it will not be got for double 
tliat figure. I have mado «n error in opening tho whole of the 
200 acres in the block ; to admit of opouing 200 acres, tlio block 
sliould have other 50 as ii reserve. Even supposing that overy aoro 
wiis available tli.at is suibudfor i/iuuting, it would be still nooesaary 
to leave bolts as protiobioii against wind, os, bowovar well ooooa 
will do without shade, it will nob tolorato wind. On no account 
should trees bo fclletl iu a locality known to bo windy ; and after 
the estate is opened, belts of suitable trocs for ilieitor should bo 
thickly planted iu all exposed situatioua. 

iVM?vc/’h‘4.—>l'’or making those, Ifat laud near water should be 
bo chosen, and they shoultl bo in 3 or 4 dilFcreut spots if posaiblo, as 
this makes tho carriage easier when planting out. PanOals of light 
jungle sticks uiid covered with small leafy branches must be put 
up* high enough to admit of a man u^alking uudcrncath without 
Htooniug. The surface soil should then be scraped into hoApi, and, 
the boskots filled witli this, well pressed down with the knuokloi, 
but not patted as the coolie is so fond of doing ; tho baskets being 
dlled place tiiem 0 deep iu a row, and to any distance the space wlu 
allow in lengtli ; tlicy must ))e placed perfectly upright, and to 
keep tliem in that i> 08 itiou a “ varachchi” tied to a few pegs driven 
into the ground on t'ither side of the beds will do. If earth is filled 
into tho spaces botweon the baskets, at about every 10 or 12 rows 
across tlie beds, it will be an advantage. This must be oarefuliy 
seen to, for, if the coolie is left to himself (and kangaifiis and con* 
ductora are often not ouo whit bcttoi), tho baskets are apre tQ 
be placed at overy conceivable anijlc but the right one. Tha 
baskets being iu position, just put one seed in each ubont ono inch 
bolow tho H'.nfiice, the h/oinf end downwards — some prefer to 
germinate the seed before sowing —after jiowiug w’ater well. Any 
seed that doo.'^ not grow in a fortnight should bo replaced by a 
fresh one, and tliis should ho dou^ till there is not a vaoaucy# 
Owlii^ to the gioatoraud more the oiiUide rowt 

of tree* mdfor j to ireveni earth tho hiralrfr’ii' 
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The plants should be watered once daily, and in very dry weather 
twioe. I have allowed for enough plant to plant the clearing, and 
do the first supplying. I have never tried planting at stake, but 
believe it is soiiiotimos very successful. Should the soanon, how. 
ever, be a dry one, the clearing is sure to be very patchy, and I 
hardly think the risk worth the money saved. Some nlantera aver 
that they dare not use boskots, as the white^auts would bo sure to 
attack them and destroy the plants : this ia not my experience, 
except on a A'^ery small scale, nut, where It is unfortunately so, 
planting must be douei^t stake, or plants raised in beds, the seed 
being sown i inches apart each way, and removed by Scowen’a 
trausplauter and Davidson’s envelopes. This work should be 
vfivi/ carefully done, the plants not allowed to remain over 3 months 
in the nurseries, else the taproots will grow too long, and, in with- 
drawing the transplanter, the plant, instead of ooming out with the 
soil, will be drawn through it, and all its roots disturbed ; such a 
plant will stand a poor ohanos in any weather. The transplanter 
should be frequentlv dipped in a backet of water, as it makes the 
work easier, and the envelopes should be wetted and drawn 
through ashes ; if this is not done the earth adheres to tiie envelope, 
and the labor of transplanting in many instances is lost. The shade 
over plants, whether in baskets or In beds, should after two 
months be gradually removed to harden the plants. At three 
months from sowing tiie seed, the plants are ready for planting out 
in the clearing. BiMkets for raising plants can be got at Kalutara, 
delivered at the railway station, for from R4 to li4*50 per 1,000, 
and another rupee should land them ou the estate. 

»• ifntTify— All distances from 9 by 9 to 13 by 13 feet have been 
tried, and 1 believe that most are now agreed that 12 by 12 is the 
best ; this Is, of course, for our ordinary red variety : the pale 
green, white, and purple kinds would want 16 by 16 at least. 

Home preier wide and deep holes — ^wider and deepor 
than I have estimated for — others prefer narrow and deep. The 
large holes are more expensive and possibly for the first two years 
the plants thrive better ; with large holes staking is a necessity, 
whereas with narrow ones It may not be needed. It is well-known 
that for two years cocoa plants make hardly any lateral roots, 
sending down only a long tap ; during heavy rains, the soil in a 
wide iiole gets very sappy, and the plant having no hold is blown 
over by the leMt puff of wind. On the other hand, in the narrow 
hole, the few laterals the plant does make have holding ground at 
once, and they are thus stayed. 

Pimuiny. — This work should be done in the rains, and the earlier 
in the monsoon the better One coolie will carry out and plant 
from 100 to 150 plants either in baskets or transplanter envelopes, 
aouordinf;to the distance from the nursery and steepness of land. 
On hill-sidea, the baskets should be buried 2 inches below the lower 
lip of the hole, so that, in the event of any soil being washed away, 
the roots of the plants will not be exposed ; the earth should be 
well trampled, and the hole filled flush with the surface, to prevent 
water lodging and rotting the plant. 

Shading should be doue the same day as the planting, or tho 
following morning, and tTOe-branohes t\\s loavcn o£ which will stick 
on for 3 or 4 mouths should only be used ; the beat for this purpose 
are **Mora'’ and “KebeUa.” The cost of shading will dopeiid 
greatly ou the facility there is for procuring the proper shade 
stuffs, and, unless abundant near at hand, euouch treos should bo 
left when felling to give branches for shading, ana out down after- 
wards. In some parts of the low countiy, tho leaves of the “Madu” 
j>alm are used ; they are like fronds of tho tree-fern, and answer 
admirably. 1 do not think it is necessary to cover the plant up 
entirely as ia usually doue ; in my opinion, it is iujunous, shuts 
out sun and light, and keeps hot air confined ; and if the shado is 
attacked by wliito-auts the plant is bound to go, it cannot escape. 
The plan 1 prefer is as follows :-HC<hop your shade stuff into about 
20 inch lengths, stick it upright at about 9 inches from the plant, 
jfo that no leaver of the plant touch it ; jmn them along north and 
south for about 15 inches thus 

E This will protect the plant from both mortrtng 

N ■■■ . 1—5 and ovoaing sun, which Is really all tliat is 

0 ueedod, aud will also prevent the too rapid 

jV ■ « S drying up of the soil ; should white-ants attack 

W it, the plant escapes. 

S applying. --Tho first supplying should be done in the early 
north-east rains, and twice more in the following year, by which 
time nothing further should be needed. 

Weedviy , — This is a very important work, aud it is very desirable 
that the clearing should be kept clean from the commencemeut. If 
the growth of weeds is great, weed once in three weeks till they 
are got under. It is quite possible that after a year or more tho 
work can bo doue for 75 cents per acre, but do not resort to this till 
you are quite certain the rupee is excessive. 1 need hardly say, 
permit no scraper or inamoty weeding ! 

Hooding Dmmi/iy, —These works should, If possible, bo 
done before a lining peg is put in ora hole cut— work is facilitated 
and aftei-dami^e prevented, os well an a good deal of voxatiou and 
bad temper, ^rkc gradients of both roads aud drains in the low 
country should never bo steeper than 1 in 15, and fur roads 
intended to be afterwards coavertod into cart-roads 1 in 25, and 
less if practicable. Hoads should be cut 4 feet in the solid, with a 
foot deep and wide drain at the buck of it : drains slionld be 
18 X 18 inches. The cost of those works will depend much ou the 
nature and lie of the laud : if at all stoop, what has boon estimated 
will be spent ; if flat, a laigo saving may be expected. 

Tools, —Art a large force o( labour will have to be employed to 
get through the \v«irk in proper time, the estimate for these will 
not be too much. See that you buy nothing bufc goo<l articles I 

JdnUfUm Linejf . — 20 rooms, roof and walls of cadjans or talipots, 
cai^ be erected at a cost of HIO a room, site included — which will 
bo water-tight and corafort^rblo and last for all the time they are 
wanted ; they can bo run up iu Oc^w days— a great consideration, , 
i,ikI there is no risk of the cooU^ill^tchlug illness from wet mud- | 


100 laborers. A good deep drain should be oat aU round the line 
to keep the floors drv. A permanent set of rooms can be built at 
leisure, to servo for those ooolies who will remain after the planting 
is finishod. It may seom that the accommodation providea ie in- 
suflioient for the targe force that would have to be employed $ but 
if it bo borne in mind, that, in the low oountry, muoh of the work 
would he douo by Sinhalese, on oontraot or day-work, and 
who would live in the neighbouring villages, It will, I think, be 
found ample. 

Pruning and Suchering. — In tho first year, all doubles must be 
out away, leaving only one stem. At two veara the plant divides 
usually into three branches or forks, and then beglmr to make a 
head. AU orosa-wood within the centre, and all shoots on the 
main branches, within one foot of the stem, should be out out 
clean ; this tends to strengthen tho main branches, and prevents 
crowding when the trees grow older. Twice a year, a month be- 
fore blossoming seasons, say in May and December, all cross and 
useless wood should be out out, so as to let in $UU light ; the orown 
above should not be touched, as 1 am inoUned to think strong 
sun, direct upon the voung blossom, is injurious. Some planters 
prune away all drooping branches ; this no doubt improves the 
appearance of the trees, and, whw grown under sufficient shade, 
I quite approve of the praotioo. xn the open, however, they should 
not be touched as they serve to protect the trunk from the sun, 
and thus encourage the setting of blossom along it. All suckers 
should be cut away ouoe a mouth, and on no account should they 
l»e pulled off. 

Gathering and Caring, — ^The pods when ripe assume a slightly 
yellowish hue. They should be out off with a knife close to th 
pod, leaving the stalk by which it was attached adher 
mg to tho tree. If out off olose to the branch, the eyes, oi 
which tho future blossoms depend, would be destroyed. The podi 
are heaped on tho nearest road, and, os the husk is very brittle, 
a slight blow with a light wooden mallet splits it, when the seedi 
are extracted and put into baskets and carried to the store to be 
cured. This is done by laying the seeds in a heap, on a platform 
of reepors and ootr matting, aud covering it with bags or a tar- 
paulin. Tho heap is well turned every two days to ensure equal 
lermentatioD, and, on the eighth or ninth day, according to ferment' 
atiou, it is washed in several waters, till quite clean and free from 
all mucilage. If the weather is fine, it is then spread on mats tc 
dry ; if not, it is at once put into the clerihew ; three days' sun, and 
less I believe in the drying-houses, will dry it thoroughly, and it li 
then fit to despatch. STiouid the moisture not be dried off th( 
beans the day they are washed, they will, during the night, 
contract moula, which depreciates them in valuc.^ 

Permanent Buildings. — A hung atom should be beguu aud finished 
in the second year t the rooms should be wide and lofty and well- 
ventilated, with a verandah coming low down all round, and 
in malarious districts it should liave one upstair- room as a sleep- 
ing apartment. The atore site should be chosen on a flat, oper 
to the sun all day, and near w^ter. It is built on Clerihew'i 
plan, aud should have a steam-engine to work the fan ; when 
there is water, a wheel can bo emfnoyed, but in the low oountrj 
few estates have sufficient for this. Opinions differ as to whei 
the store should bo ready. One gentleman says : — 1 should hav( 
my store and maohinory up bv the time the cocoa is 3^ yean 
old.” Another says: — "I would begin to erect permanent stores 
at the end of tho 4th year.” I am inclined to agree with th< 
latter. 

Superintendence . — This In the first season is allowed for 16 
months, os by far the heaviest part of his work will be in the 
first 6 months, from January to June ; he must be on the spot, 
to give out and supervise felli*'g contracts, aud, immediately 
after the burn, which should not bo later than end of February, 
begin nurseries, erect lines, Ac. A conductor is allowed for six 
mouths ; after that, till the estate begins to orop, no oondactoi 
is needed. 

Ykld of Orop : Estate when in full bearuhg.^J liavo estimated 
I cwt, per acre {o»* tho third year, 3 cwt. for tho fourth, and 
5 cwt. for the fifth, and they are reasonable. I have figures 
before me showing that over the atnouuta quoted have oeen 
icked. With treos planted 12 by 12 feet, 10 pods per tree yielda 

cwt., and, as there are two crops in a year, ouly 23 pods in 
each season per tree is required to give 5 cwt. per aero. 1 cannot 
aseertaiu when cocoa is supposed to be in full bearing ; but 
opinions soem to point to 10 years, and a yield of 6 owt. 

Manuring, — With our poor soils, oocoa must be manured- if 
we wish to got good crops and keep our trees in good vigo^, 
i'he fifth year is not too soon to bogin this. A gentleman wntes 
me “ I have manured somo four years old Cocoa with groat 
advaubago, and, when it can be done cheaply, I do not Ihink 
that ago too young, it put 2 cwt, an acre ou my oocoa at an 
exponcUture of Be. 22 per acre.” If results as good as this wore 
always to follow, I should say four years old was not too young to 
begin. 

Fencing. — This is an item I have not allowed for, but it Is one 
that should appear in every low country estimate. A belt of 
sapan ten feet wide, the seeds planted IS inches apart, will, in four 
years, make an impenetrable fence. At three years old the stems 
should half -cut through at three feet high and bent horizontally; 
thus laid, they will continue to grow and send up numbers of 
suckers. A fence made from sticks of tho bumt-off clearing can be 
put up at the rate of about K2‘50 per acre, which will keep out 
cattle, and, with a few repairs, will last When the 

fence is completed, sow thickly along it on the inside''''fc^^|^d« of 
the troo-cottou, and, as they grow, thin them out tolB lUWMi 
apart. In 18 mouths you will have a hve fence that, with two rows 
of “ varachchis ” tied across at a very small expenditure, will keep 
out all cattle, especially if you give notice in the villages that tho 
owners of all cattle caught in the estate xvithoul a cross pole round 
their nocks will be fined heavily. I am sure from my experience 
, c - , , ,v -Uo\ia7, bred botwecu estate 
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managtn and villagers through oattle-trospass, than from all other 
oausei oombined, and, if{thi8 could be avoided, there would be very 
little stealing from estates. This is my experience. 

JBnemiw off Atf Oocofl 7Vw,~Of these, there are only two that 
we know at present, and neither is very serious. On individual 
trees scattered over the estate, tiio pods are seen to be spotted black, 
and according to t)ie virulence of the attack the pods are either 
stunted in growth or killed — trees attaokea one year may be quite 
free of it the next. Those most com^teut to judge say it is due to 
an insect. 1 am watching it carefully, but have not yet succeeded 
in discovering this insect, and 1 have my doubts about it ; yet the 
wav that only a tree here and there is attacked, looks very much 
if it were. Tlio other enemy I believe to bo a though 

this has also to be established ; it attacks t)ie young tips of the 
branches, destroying them, and often the branoh itself for a footer 
two back. The tree, however, almost immediately throws out 
fresh shoots, and, in a month's time, it would not be known that 
anything had been wrong. I have occasionally seen a second 
attack follow. This disease is more common when the trees ar 
young, and rare I believe as they grow older. 

. -^OeylonOUtrver,] W. J. 


the first. After the third quality oomoi the Urra guilla. The 
yellow earths, after excavation, are exposed to the open air for^ 
about a year, by the pit side, without classlfloation, The bole, 
on the contrary, is placed in well ventilated storehouses to dry 
for about six montl/s. Tliis diversity of treatment is owing to 
tho fact tliat exposure to the oloments brightens the colour of 
eliow earths, and raises their value, w'hlle it w^ould damage tho 
ole by iuiuin^ its darker tint first into an orange yollaw, and 
if continued, into uii ordinary yellow earth. It also loses in 
compactness and crumbles up under exposure. In additior to 
the jmnto di colorc, the size of tho piece influences the cem- 
mcrcial value of tlie bole, which increases with l^boir volumo. 
Tims the classilication is Ihio pezzo^ Boh tfi'apolinoj and Bolo 
polvere. The yellow earths are classed as Uiallo %h /tezzi, Qkdlo 
commune^ and Gkillo impalpahilc^ the iuiMlpable being worth 
more than tho common yellow. The production of tho Siena 
earths is estimated at about six hundred tons per annum of which 
amount about fifty tons are calcined, end the rest sold in their 
natural condition. The value of tlie trade is estimated at from 
iJ4,000 to £G,000. 


COFFEE. 


THE DECLINE OF COFFEE. 

I N the Wynaad District, we may infer, gold has had a hand in 
extinguishing coffee, for on those estates which have been sold 
to gold coinpanios, the coffee has been entirely neglected. Cinchona, 
where it has been planted, may thrive, though it is liable to the 
depredations of similar pests as attack coffee, but, on the other 
hand, it does not require the annual picking, weeding, pruning, 
&;o., that are needed for coffee. The trees will grow if left alone, 
but wo do not hear of fresh plantings of cinchona where mining is 
being carried on. It is bad enough for coffee to have nearly died 
out in the Wynaad, but we read also that in Ceylon the same thing 
is going on. Id appears that there the coffee planter is In a very hard 
way indeed. The leaf disease first made its appearance in the island 
In 1870, and for some time confined its visitations to every other 
year, allowing an interval fur tho planter to pick up hope again with 
alternate good and bad seasons. Latterly, howevei, the blight hna 
appeared every year, and has resisted all scientific attempts to 
expel it, and the result o^our years* successive leaf-disease is tliu^ 
a great many planters have left the island to seek their fortune.^ 
elsewhere, not being in a position any longer to fight against a foe 
which it appears hopeless to overcome. 'J'hose who remain iu Cey- 
lon are turning tiieir attention to cultivation other than coffee. Tea 
and cinchona are the prime favourites, though plants from which 
sugar and jaggery are produced and* oinuamou likewise engage 
attention. These, with pepper, rubber and tobacco, would, there 
is every reason to believe, thrive in the Wynaad. Coffee, there in 
reason to believe, thrives in the Wynaad. Coffee has oarUhiJy 
had a lung trial iu ludlu, some estates being now nearly half-a 
century old. Time was, when colossal fortunes were reared 
from the bean. Tlie diseasefl and pests which now decimate the 
trees have changed all this. Meanwhile Brazil continues to 
supply tho market with coffee, whidi is a very fortunate ciroiim- 
staiice for couauiners of ihe beverage. Leaf- disease is still un- 
known there, and new cofi'ce districts are opened up every yoai. 
Humatra and Java already piodiioc 1 iige (Mops of cofW, and in 
Brifiali BurmaU, the Cominissioner is emicavonnng to nntke lavoy 
a coffee producing district. It is l.y niicli ineanu .w tlico tluil tbe 
(lupuly will bo kept up. It iiijiy I'o ‘kat, like the potato eolfoo re 
ouirey fresb land after a oeAuiii uuuiber of years, and pcrln.pa in 
cycle of yeare tbc time may come round wben Ceylon nnU 
Wynaad Will again be limirUbing producers of tbe berry, ubicb 
L now sucli a source of vexation and disappointment to the 
planters there. — J/wd/us 


MINERALOGY. 

PRODUCTION OF SIENA. KAUTHS. 

COLNACHI, in his report on the mineral products of 
I ; the province of Siena, says tliat Siena earths, known also 
^ the names of ochre, bole, umber, Ac , are ooiwidered by 
mineralogists to be ferruginous clays ; by others, minerals 
They are chiefiy found in large quautitioa in the oom- 
u ... Castel del Piano and Aroidosso. 'J’liu yellow earth.s and 
wli“*^fouud on the .western slopes of Monte Ainiata lire tiuo 
y ?.tri e deposits found amid tbe traoliytic rooks, of wbiob it .« 
‘ i Jallv exposed. They lie under, and are entire y covered 
Sl the vegetable soil. Varying in compaotne.s aud oolour. they 
‘ .L,,,ed yellow earths wben of a clear oebroous tint, and 
SibiM or bole, wben of a dark cbostuut colour, ISach 
term oo I j ti,u greater part of yellow earth which bole is 
?'‘"fin sttata or small veins. *^Th^ ,„i„„ral being very friable, 
r excavation is easy, and is generally conducted iu open pits 
L. d^erent qualities ar<>M<epartttod during th# prooess, the bole 
Slvh has th>^ ’ commercial value being tho more carefully 
fir®!' separation tbe hole is further classed 
iirttfc second, third, aud intermediate qualities— 

,nto nr , important characteristic is termed, in 

ctreh^^n, punto di colo-re, or tint. The value of the 

commwcwljft^g tint deepens. Thus, bole of tho third quality 
^ligS®r than that of tho second, and tho second than that of 


THE GARDEN. 


MICHAELMAS DAISIES, 

A ster (not the so-called German aster) is the soieubifio name 
of tho very uuniorouH genus commonly known as Michaelmas 
daisy. In form and colour they are very various, but not very 
distinct. They are peruunials of more or less robust habit ana 
great hardinois of coustitutiuu. Their chief value lies iu their late 
flowering qualities. Some there are whioh flower early, such as 
Aitifr a ipinuH B.ml A, UmgxJionLi Jornvo8ii$t the former appearing iu 
May and June, and tho latter in July aud August ; but the great 
bulk of them are September, October, aud, iu soma oases wliero 
tlie climate favourable, November flowers. They are among tho 
last of gay hardy plants to yield their flowers in tho open air. 
Aud although many speak disparagingly of thoir leggy, ungainly 
habit, aud of the. ditficulty of keeping them tidy even with mnoli 
labour aud trouble, yet .ill who kuow anything of them must admit 
that they are tlie niu.st brilliant among the few hardy things we can 
rely upon to produce a good effect iu the shrubbery border long 
after tender things liav<* become seedy and unsightly. A very 
limited stdectlou is all that is wanted to supply tho distinotive 
features of the genus, aud yield the best of its deoorativt 
qualities. 

Thorn are other species of hardy herbaceous plants whioh are 
coming to be oallud Michaelmas daisies besides asters, and although 
there are the best of all grouuds for disputing tho right of any 
other flower to the name (that of priority), yet there is no need 
for us to go out of our way to dispute that which tho public has sot 
their heart upon, for thepublio have deoided that botanioal names 
are a bore,and that there arosutholeut points of reoemblanoe between 
the members of several autumn flowering plants bolougiag to tho 
same natural order, but bearing different generic names, to justify 
them in giving them onocommon, popular name, which they have 
decided shall be Michaelmas daisy, Tho aster, however, is the 
best of them all, because it offers a much larger number of forms 
and colours titan any other genus. 

'J'he following iu a soloct list of Miciiaolinas daisies, or true 

asters, which will give satisfaction iu most parts of the country : 

AHcra/pinus. -Ainiatdwutl plant, about 0 incites liigli. The 
llowoiM am pale purpli.sh blui', and appear iu May, lasting till July 
or Alienist. There is a white-flow ered variety, which makes a 
charming oontnist t(» the blue ; l>oth um well adapted to the rock- 
work 01 the front lines of herbaceous bonlors. 

AnCsr its varieties named Ht iHarubicu^i and QamUiem 

are uttraetivi-, the two first being tho host. They are all tall forms, 
witii lilac or slaty blue flowers, produced in grout profusion iu 
.September and October. 

Aitg} longifiiliasfoiinoitui, — One of the very best of the species, 
having numerous large flowers of pale rosy lilac, which open in 
July and August. 

A tall, much-bruaching sort, with rather small 
but very numerons flowers of a slaty-blue oolour ; flowers in Sep- 
tember and October. 

Af{er turhi)iellus.—A very elegant sort, with graoefully-bcanohod 
stems and tall growth, aud an immense profusion of flowers of pale 
lilac, aj)pearing iu Septemberaud October. 

Aster disco or. ---A. freely-brauohed sort of moderate growth, 
with very numerouH flower heads, with white and violet rays. 

Among other distinct and useful autumn flowering species be- 
longing to other genura, aud that art* now being called Michaelmas 
daisies, may ho mentioned tho following, as very effeotivo 
OiUardut, aristata . — This grows afoot or a foot aud-a-half high. 
The flower heads are large, aud freely produced from July till the 
end of October. 'J'hey are very showy, orange oolour. 

JJfleniuin tfuG/mnah!.-— This is a striking plant which grows about 
three feet high, producing largo spreading flower heads of bright 
in August, Septeinbor, and October. 

Pyieth um uhginosum.- One of the must showy and stately of all 
these so-called Michaelmas daisies It grows three, four and some- 
times even five feet in height, terminating in large trusses of large 
pure white flower heads, resombliug those of tlie ‘ ox-oyo daisy.* 
They are produced iu September and October, aud iu some parts 
of the country last till November. 

fiiokfisia cyansf*.— A very beautiful pUui, wherever it may be, 
quite hardy, but it is not so in very cold parts. It grows about 18 
iocheahigh. The flower hea<la are large, deep sky blue, and 
appear in September and October , Brilieh 4gr icMliuriit, 
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M e. JONES, in his report on the fidminiatration of the Cen- 
tral Provinces for the yeai* 1882-83, (io-gcribea tnsser eilk 
aa“th6 most characteristio.” of the manufactures of llie province. 
The production of thiHsilk is lar^jest in the districts of Seoni, 
Bilaspore, Sumbulpore,and Chanda. The reaving of tlte worms 
being entirely in tlie hands of a low, sluggish caste, called Dlii- 
mars, no effort of the Govorumeut to stimulate the industry has 
proved efiFective. In the forest lands of the administration, 
where the industry is specially exempted from fixation, there 
iii a regular system of rearing the worms which is explained in 
the report. The tree on which the worms are principally fed is 
the scu^ asaitu or mi {terminalid tomentosa) ; but they feed on 
other kinds of vegetation as well No special rearing sheds are 
constructed, and all that the farmers do is to pollard the trees, 
and bend their branches so os to make them accessible to the 
worms from the ground. They are permitted to wander about 
at will ; but constant watching is nei^essary to protect them from 
birds and an imalH. The rearing commences with the seUing-iu 
of the rainy season, and is begun with wild cocoons gathered in 
the jungles) and not with those saved from the last crop ; and 
during the period occupied thus, the Dhimars, in observance of 
some supenatitioua custom, refrain from spirit-drinking and the 
company of the softer sex. The report then goes on to explain 
the process of rearing ; — 

The male and female moths which emerge from these cocoons are 
allowed to pair, and from the eggs which result, a crop of worms is 
raised during J uly and August. The cocoons which are thus pro- 
duced ars merely used for rearing a secon I crop in August and 
September, the produce of which is the commercial rcault of tlic 
venture. About 80 worme are, under favourable circumstmices, 
reared from the eggs laid by a single female moth, and about 44 por 
cent of the motha^ure females. Assuming therefore that a Dhtmar 
oommenced operations iu June with 25 female moths, and devoted 
his drat crop entirely to reproduction, his second crop would yield 
over 70,000 cocoons. It may be noted that on the emerging of the 
moths which result from the first crop of worms, the males tty off 
at once, and do not as a rule pair with the females of the same 
crop. The female moths remain clinging to their empty cocoons, 
ana are fertilized by other males from the outside, who arc often, 
it is believed, attracted from very long distances. 

The ordinary tuaser cocoons sell at from its. 3 to 6 per 1000. 
and are purchased directly by the weavers, who, having killed 
the chrysolidea by steamiug them, wind off the silk after the 
cocoons have been steeped m an alkaline solution, which acts as 
a solvent on the glutinous matter that binds the cocoon threads 
together. The value of spun tusser silk iu the Central Provinces 
is from Rs. 6 to 10 per 2ibg., which is a higher price than the 
article comuuvnds hi the ISfUropean markete. 

TUSSER SILK IN CHOTA NAGPORE. 

M r. HEWITT, the Commissioner, reports ; — About Rs. 89,000 
worth of tusser ooooous, manufactured into silk, were 
exported from Hazaribagli to Moorahedabad and other 

laces, while from Maubhoom and Singbhoom 2,500 and 10,600 
ahans respectively of the cocoons wore exported during 
the past year uguiusfc the same quantity exported from 
Singbhoom and 7,500 kalians exported from Maubhoom in 1881-82. 
The Deputy (Jommissionera of Singbhoom and Manbhoom are 
both of opinion that the yield of cocoons in the past year in 
both distrlots was very large, though the Siugblioom ryots, to 
whom I spoke on the aubjeot, complained of the small crop they 
bad got ; while the Deputy Commissionor of Singbhoom says 
that the low rate at which they were sold in the market 
prevented a large quantity from being exported. 

I have for several years past been engaged in making eii(iu»rioa 
about the tusaer industry, whieh might possibly, under emoient 
and intelligent management, become a aeuroo of great wealth to 
the Division. 

Tusser cocoons at present are grown either in the jungle tracts 
of Singbhoom and the Tributary States, or iu Maubhoom and 
the viTlaget in the east of the Lohardugga and Hazaribagh 
dUtricts. In the junulo tracts they are grown chiefly in the 
jungle surrounding villages in which there is little cleared laud, 
and the yield from theee villages is yearly deoreaiing, as the 
extension of eloaranoea moves the jangles further from the 
village site. More than once I have Mked the people why they 
had given up growing tusser in these villages. They have said, 
“Why, sahib, when we grew tiieser, the jungle was close to our 
houses, but now look how far off it is.” Ah native supersitutioii 
reqalres the tusser grower and all his family to submit to a 
number of ascetio observances, without which a good crop oauiiot 
be expected, the people naturally give up growing a crop which 
entails so much trouble and long journey to the jungloa, when 
they can get very nearly if not quite as large profits from crops 
grown close to their dooi's without half the labour and aimoyance 
required by the rules of tnH.><er cultivation. 

In the more oultivatcl villages of Siughhoom, Lohardugga, 
Maubhoom, and "East Hazaribagh tlie tusser worms are fed on 
pollardefl asuu trees, some of which have been planted for 
the purpose, but the gi^ter number are remnants of the 
jungle which ouoe surrounBod the village. The usual number 
of treei'tonded by each man is from 10 to 20. The average yield, 
at far M I could iioert4||^S{|^ni taquirifi made from a number 


of tuaser cultivators in Singbhoom, is about 80 ooooons per tree, 
though In a good year a tree ough t to yield about 100 oocoone, 
so that the average number of ooooons yielded by an average of 
15 trees is about 450 ; and If the price paid be 8 annas por 80 
cocoons, all that he and his family get for their wateh of about 
a mouth, continued day and night, is a little more than Ri. 5-8. 
If this were all that could be looked for, the number of people 
who would go through the drudgery of watching, and the minute 
observances as to oleaiilinoss and food necessary, would be very 
small. It is only the chance of a bumper crop of 100 cocoons or 
more per tree that Induces cultivators to try their luck in the 
trade. The number who cultivate tusser Is yearly decreasing 
and will decline very considerably in a series of years if hoav#’ 
rain and wind should make the yield as bad as it was last year 
iu IHastern Lohardugga. 

On the other hand, a largely increasing demand for tusser is 
springing up in England, and daring my stay there last year, 
i visited Maclesfield, and spent some days with Mr. Brookle- 
burst, who owns the largest silk mills in that city, and discussed 
the subject with him, and Mr. Wardle who superintended the 
preparation of the dyed silk sent by the India Office to the Paris 
Exhibition, is the head of a largo dyeing firm at Lech, and has 
boon for years engaged in making experiments in dyeing 
tussor. 

From what I learnt from them, and from some correspondence 
I have had with Mr. Wardle, it appears that the English 
silk firms are prepared to take any quantity of tusser waste at 
at from U, to 1^^. 6^?. a pound, but that higher pricea for unreeled 
silk would not now pay iu England, while at anything like present 
rates fur cocoons hero this price would be utterly unremunerative. 
Now they can get largo supplies from China at these rates, but 
they have no information whether those supplies will keep pace 
with tiio increasing demands of tlio i:rade, or whether the Cliina 
worm which feeds on the oak-tree is domesticated or feeds in the 
jangles. Iu the latter case the supply is not likely to be largely 
increased, and a rise iu prices, ii tiie deinaud still oontinuos, 
may, if the work of production could be reduced, make the 
export of Indian tusaer waste pay. 

The China tusser silk is naturally white, and does not require 
bleaching, whereas it is a very diMcult matter to bloaoh the 
Indian tusser. The latter is, therefore, much more expensive than 
the Chinese for all white silks, and can only compete with it at 
present prices in dyed goods and those of its natural oolour ; but 
Mr. Wardle writes to mo on the lOfch Mtu'ch this year—** I should 
be much delighted if Indian tussor oould replace Chinese ; 1 find it 
is preferred by tlie spinners.’' But except when used as waste, he 
says — ‘*It must bo reeled where labour is cheap,” as it will not 
pay for rooliug in England. 

Tim price of reeled China taster given by him in the letter above 
quoted is from 6 j. to 5#. 6d. per pound ; but to make a pouud of 
silk according to Major Cousmaaar’s oxperimouta requires 
average of 436 cocoons ; and though the eocoous of Ohota Nagpora 
are larger than those of BoinViay, where Major Cousmaker’s experi- 
luente were ma<le, yet, as far as I learn from enquiries among the 
natives, his estimate must be coosiderod to represent very tairly 
the outturn from cocoons iu this country. At the rate of eight 
annas fur eighty cocoons, the cost of obtaining a pouud of silk 
would be more than Rs. 2 8, or about the prioo of the best reeled 
China silk at home without the cost of reeling. Therefore, before 
even reeled tusser can pay exporters well, the price at home must 
be incroasotl, or tlie cost of productiou must be materially reduced. 
Feeding tusser worms on asun trees will never pay, as the trees 
cover a largo space, and the yield of the number of trees wiiicli 
one or one family can look after is very small ; but if ryots eoald 
be induced to plant hedges of LciiferalrfBitiiii’ /n^ica (a shrub on 
whicU Major Couaniakei suoocssfully reared cocoous iu Bombay) 
iu the gardens close to tlieir houses as l:ltey now plant opium and 
vegetables, the yield of cocoons could be very largely increased. 
On an acre of wide spreading asun trees only about 440 tre^g^ 
yicliling :iu avonige crop of about 13,000 cocoons, oould bo grown ; 
whereas Major Coiismaker has reaiod an average of 20,205 cocoons 
to the acre on LuijerHircuffiia^ and probably more oould bo reared 
on hedges close to a ryot’s house, and constantly looked after 
by himsidf and his family, But of oourse the ryots will not do 
this witliout the hopes of a large profit, and they must, therefore, 
bo able to get from the small patches of [ja>jentr(wnui they can 
plant ill their gardens more than they now get from the few 
asun trees they can look after. If a man now gets au average 
only of about Rs. 5-8 and the industry is deoliniug, it will "eqiure 
at least an average receipt of R«. 8 to make the cultivation 
popular ; while, if it oould bo increased to Rs. 10, the number 
of tusser cultivators would bt very largely increased, but only 
If a family can look after about an acre oT hedge planted about 
two feet apart, and it is only by experimeut that an araa a family 
can look after can bo ascertained. In or«ler to make a profit on 
reeled silk at present prices, it would, oonsidoring the •xpemses 
of S'^ttmg lip and maintaining filatures with reeling machines, 
added to those of supervision and transport, bo necessary to be 
able to buy the cocoous at not more than 2^. or lie. 1 for the quan- 
tity r»-quired to make a pouud of silk. This would be about in 
round numbers 440 cocoons or 110 for 4 annas— a price much less 
than that now givan ; but if, ou tho other baud, the average 
yield could bo raised to 20,000 cocoons an acre by subaititutiug 
hedges for aaun trees, a ryct could on oii.-filtii of 
an acre procure cocoons which he w»uld soli for ue arly Rs. 10 r 
the filature. 

Here, however, another question would aris^^i**;? :" Id » vot 
and his family look after more than oiiu- fifth of an aero V — afia^ 
they could not, I very much doubt whether the prosp.jot of get- 
ting only Rs. 10 would be held by the more enterprising ryuta, 
saoh as Kooiries and Koomis, who would alone undertake the 
cultivation of a Zr plot| to bo oufiicient to compeniAto 
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them for thoir trouble, ©apeoially ae the cocoons muht l»e brought 
to the filature before this price could be got. I am afmid this 
would detract greatly from tlie attractions which the receipt of 
Rs, 50 for the crop grown on au acre would present if tusser only 
required the care roqusite for ordinary crops. Tht-reforo, even 
supposing that a pioneer of the trade did appear possessed of tho 
very sure qualities necessary to overcome prejudices of the ryots, 
the capital necessary to make a profit after many failures, and a 
patience not easily discouraged, the success of his endeavours 
Njmld^ be doubtful ; but if he did succeed, I belie vo that, owing 
to the increasing demand for tusser, ho would make a large fortune 
provided the facilities for incroosiug production in China are not 
greater than those in India ,* and as one successful experimentalifit 
would find his example followed by many others, tlio wealth of 
the country would be enormously increased by a large and pros* 
perouB trade, which would, owing to the cheapness and abmid' 
adoo of labour which the oomitiy will probably always funnsh, 
and the probable absence of oompetitiun from other countries if 
Chinese tusser is ouce beaten out of the market, be likely to be 
permanent. QaztUt, 


TEA. 


COLONEL MONEY ON TEi MANUFACTDRE, 


tradition of a good tea for mixing purposes, still retains tbd 
I following paragrapli 

'Vy Ab///br.— In taste this should be strong, rasping, * and 
pungent, \vill\, in iht- case of Pokoca, a ‘ Pekoe flavoar.’ Tliera 
are other words used in the trade to particulariso certain tastes, 
but the words t!iems(dvo,s would teach uotiiing. Tea tasting 
cannot bo loamt from books, Ij tlio liquor in well davoureci^ 
as a rule, the darker it is iu the cup the hotter. But to 
judge of ttiUs by tlie i’-olour of the liquor alone U impi>s* 
fliblc, for floiiie high class teas have naturally a very pale 
liquor." 

In India largely, in Ceylon wholly, teas are now made to 1^ 
used on thoir own merits and not as fortifiers of weak Chiuft stUu, 
\Vc do not suppose that the table described in the following paro^ 
grapl) has yot reached Ceylon ; — 

Au ingenious planter, a Mr. McMeekin, in Cachor, invented 
a rolling table with the objoivt of separating the said leaves. It 
is construotnd of battona, and whib: rolling the leaf on it, many 
of the small leaves fall through. The said table is now well 
known in Cachar, and is in use in several garrleus. 1 have tried 
it, ami find that in a groat measure answers its olijeot, but 
the objeotioii to it i!=< that the loaf tnustr bo rolled lightly, 
and iightly-roiled leaf, as observed, does not make strong 
tea. 

The Pekoo tips may be, in a great mcaBure, preserved by 
rolling all tiio leaf lightly on a coiiimou tabic. Bat then again tUo 
tea is weak, and the plan will not give so many Pekoe tips as 


AND MACHINERY. 

T he preface to the first edition of Col. Money’s Prize Essay 
on Tea Cultivation was dated Novombor 1870, and stated 
that the Essay embodied the results of eleven years’ previous 
OKperionco. The fourth edition, publialied iu July this year, 
routains, tlierefore, the mature eonclusiona of a full quarter 
of a oontury of experience ^of tho eulrivatiou ami manufacture of 
too, iu such widely stqiarattul and dill'ering portions of India .is 
Darjeeling, Chittagong, the Nilgiris, and tlie Dooars. H;vl Col. 
Mouev paid a visit to Coylou bcioro tins latest o<litiou of hU nmk 
was issued (and it is strange li" li<l not, coiisideriug the tics 
whhh biud him to this island), he w'oiihl liavit reemved inform- 
ation and seen for hirtiself a sLate of things whicb might 
have led him to reverse some of his opinions, and «leal muj’j fully 
tliaii lie has doue witti one of tho youugosc but imt thi' least 
promising of tho toa countries of tho world. When C^)!. M-niey 
omnmunced hi,s career as a tea planter, the idea that Ccn Ion, 
already tho third coffen country in tlie. world, nlitiuld threaten 
oveii the supremacy of Dtarjeoling, Afesam, and < Jacharus a produe 
of tea, would have aoconed as preposterous as tiio assertion, that 
ere long toa would bo rolled, fifed, and largely sifted by 
machinery, and without the use of chiircoal aw a fuel. To 
Col. Money Indiau tea planters are largely indebted lor the 
simplification of the manufacturing prooHam^s, aod tho discovory 
that the copper pans which the ChiiKJse iiad unod for mauy 
centuries, and to which they still adliero as tenuciously as 
they do to ancestral trafiitions generally, are in leality super 
fluoua. But time and experience were neocssitry to convince him 
and other e,aJy planters, that hand-rolling could be completely 
Bupersctled by machinery, and that the detergent fumos as well 
as the clear, intense heat of charcoal was not iiecensttry to the 
outturn of the best tea. Writing the dual firing before pack- 
iug, Col. Money states 

Though I know mauy planters tliiuk the fumes of charcoal 
neoessary and beneficial lor the last drying, 1 do not. I have 
tried botli sun and charcoal, and no ditfereuoe wim peiMojitilde. 
The former costs nothing, is more oominodmua, and I alwwy*, 
apply it when possible. The sun cannot burn tho tc.ia ; tho 
charcoal, if the heat is too great, may. 

♦* Whether you use sun or charcoal, pnt the tea hot into the 
boxes. The only object of the final drying is to diiie off the 
moisture, which the toa will certaiuly, in a more or less degr ee, 
have imbibed since its manufacture. Even tliu large zinc liimd 
bins’ which should bo fitted up iu all tm stores, and in which 
the 'tea is placed after manufacture, will not prevent ontiiely 
damp. 00 in all casoB a fiu.al drying is necessary.' • 

believe that few toa manufacturers now resort to sun, 
pp^^excepting perhaps the makers of greou tea in the uorth- 
Himalayan districts. Wo should like to know, however, 
the extent to which, if at all, auu-heat is utilized by tea mauufac- 
turers in Ceylon. Col. Money states : — 

“ Sunning between tho ferinontiug and firing processes has no 
effect whatever on the liquor or the out-turn, but it makes the 
tea rather blacker, as it drives off much of the moisture in the 
roll the firing process after it is shorter and does not cousumo 
so much charcoal. What little effect therefore it has is good (tor 
if not continued too long, it does not make the tea too 
black) and it is economical. 1 therefore decided on retain- 
ing it. 

“ At the end of the season, however, sunning ha« more than 
the above effect. It then makes the tea ‘chubby’ in foni, 
of a reddish colour, and improves the strength of the 
liquor. " 

Col. Mone^Ju the il^Vv edition of his book, after “ Maniifae- 
Mechanical Contrivauceb. ' Ho leans to excess 
TroiliffTfiaii deficiency in withering process ; aud as to rolling, 
the result of his cxporicnoo i» that “ in all but tho point of 
pekoe tips, hand-rolliug is better," No doubt tho thorough 
breaking up of tho leaf cells brings out tho strength of the te;i, 
provided the juices ba re-abaorboJ aud tho process of “ fonneutu- 
tion" well-performed so as to avoid equally “rasping" pungency 
rrT •Uusiuttltw" liquor, Col. Moudy, adhoting to the iadiiMi 


McMenkiu’H table. 

“ III short, in the proaont state of our knowledge, except by the 
baud piocpsfl (a tedious and expensive one for separating the 
leaf), strong teas and Pekoe- lips arc inooinpatihlo. 

“ Tlio diificulfcy is just where it was, aud will so remain until 
dealers givo up asking for Pokoe tij)» (uot a likoly thing), or till 
a machine is iaveirti'd to separate quickly and cheaply tiro two 
said small leaves from the others n/fer they have been all picked 
together. That sui'.h a nuchiue is possible I am certain, and tho 
inventor would confci n Imor. ou the tea iutero'<t far beyond tho 
Inventor of any f>thor macliiiic, for all the other processes 
can be done by hand without mueh expense : this cannot." 

Col. Money then on tu notice such machines and ooiitrivancas 
as he knows of for ehcajieuing the manufaeture of toa. Kin* 
moad's rolling-macnine I'e orignmlly considored the Imst,^ although 
he did n(»t boHoYn in any niachino entirely superseding hand* 
lolling initiJ he Imd se«u Jocluori’s which linishoa the rolling, 
ddu' different oonditif>iia iji IinUa and Ceylon arc strikingly 
app.iront ill the fact tint G(d Mmuy, while speaking of maoual, 
ammal, wln<] and steam pewor applied to maoliinory, ^ doci 
not inentiou waters wlucli is nvailaldo for tin' vast majority 
of our (yoylon ten e.Htiite,s. Col. .M<mcy meiiSious, without liaviuff 
seen it, a rolling nuchinc invented by a Mr. (Ubbou, and a good 
deal used in Cachar, Col. Money wrote ; — 

“ lonly know of one other Ua roUiug-macUiue, which U Nelson's. 
It does not nrofcHS to do more th.an }>npave th^ green leaf (of 
rolling, which, as stated til»ovo, is, I fchinic, all that any mauhltia 
will ever do. I hav'o never hcou it working, but it appear* 
simple, being nolhiug more than a mangle. The leaf is p a^cd 
in b'lga, and tlnm <!'»mpros•^(^d under rollers attached to a box, 
weighted with stones. Tho prospectus states. It wdl prepare’ 801b. 
green loaf in til teen minutes, and that one man can then finish a* 
much ot sncl) prepared leaf in throe minutoa as would occupy him 
twtdvo miuutcH if the same had ii-'t been prepared. I see nothing 
unlikely in tins. The maoliino, though iuierior to KLintuond’s in its 
luTniigomeiit, otiijh' to bo cheap euougli to bring it withiu the 
reach of all." 

Unfortunately it is not. It is advertised at K300, with a 
yearly royalty of H50 tiie first year, and 20 after. The royalty 
■hould bodioppod, ami tho maohino sold for R150, which would 
jive tho iavuiitor a good profit." 

We quote again 

“ I liavc aJiea ly sji >keu of oiio of McMeekiu’s iiiv'entioull* Hi* 
'ln»Ht' of -drawers fur liniig tea is, I think, superior to his batten 
table, lb is now’ so well known, and in such general use, that 
1 shall describe it very shortly. U is nothing more than a low 
chest-of-drawers, or tiays fitted in a frame One above the Other, 
the bottom of each tray being rino iron wire, ho that the heat 
of the charcoal, in tho masoniy recepUole over which it i* 
placed, ascends through all the drawers and thus dtij^i or fire* 
n largo quantity of * roll ’ at tho same time. By th&Cold plan, 
a single wicker sieve was inserted inside a bamboo frAme oallod 
a ‘ dhole ’ whieh was placed over a charcoal fire made in a 
hole iu the ground. On tho sieve the roll wa* placed, «nd all the 
heat, after passing through this o/j/* sieve, was w.aated, Mr. 
McAIvekin’s idea was to economise this Iiiafc by imssing H through 
several ilrawers, 

“ Most planters use tliose drawers, and there is no doubt in the 
space saved, aud thu ecoumny of heat ; it is a great step in 
advance over the old l),arl)aiouH method, whore not only waa th® 
heat wasted after passing Ibiough ow* «ievo, but a great deal wai 
lost through the basket-work of the * dliole * itself. 

“ fcjtili 1 do uot advocate four, still less five drawers one above 
the other. I thiuk the stream ascending from tho lower drawers 
must, more or less, injure the roll In tho iijiper on s. J confino 
myself to two, and even then iu the top tray leave a siuall 
circular space vacant by which the stviam ficm the lower drawer 
can escape. 1 utilize the lioat that c.ycapea, partially, by placing 
‘ dhallas^ iu tiers above, with roll iu them. These are supported 
by iron rods let into the wail,, and are useful not only for 
partly diying the roll, but also for wiihoriug leaf when there 


, It would thus appeal’ til Ai JloMeekln hiA Mittoipated the 
I mMo principles ef tho «iro^ ftud drhrrtf new b aa«. Mt 
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Money finally noticed an adv'erfciHement reapectiug .Taokson’s 
machine, and said its larger size than those previously 
in use might be in its favour. A machine for sifting and fanning 
tea at the same Urn •, Col. Money had used, but it did not eort 
the teas with any nicety, aud, although it fanned the tea well, 
that process might be don# by ninch cheaper appliances. A 
Jackson’s sifter is doing very good work on Abottsford, .Space 
and light, Col, Money truly says, are the groat wants for wither- 
ing leaf in wet weather. Col. Money believed in tea-houses made 
of iron and glass, and, when the third edition of his book 
was passing through the press he was sending out glass for a 
tea-house. Ho has not, in the fourth edition, related the result, 
but we can have no doubt it was good. Colonel Money correctly 
states 

** One and the principal reason why Indian Tea is stronger 
than Chinese ii that in India the sap or juice is generally 
retained, while in China it is, strange to say, purposely 
wasted!” 

But Mr, Slllar In England, Mr. Everard In Melbourne, and 
others whose interests were specially wrapped up ia China tea, 
indulged in the most vehement and senseless donunoiations of 
Indian tea, as awfully unwholesome, lust because the juice eon- 
taining the strength of the tea was not thrown away ! After 
describing the various operations in tea manufacture, Colonel 
Money wrote 

“ All the above operation.^ should be carefully oonduotod, but 
I beliovo the secret of good Tea consists simply in— stop- 
ping the fermentation at the right momeut ; and, aeaond, In 
commencing to drive off the moisture immodlatoly after. ” 

In this article we have dealt only with Col. Money’s inoldontal 
allusions to tea machinery In his chapter on the Cultivation 
and Manufacture of Tea," but in the fourth edition there is 
a chapter of no fewer than 47 pages devoted to Tea Machinery,” 
to which we shall advert in a further article. Meantime, we may 
say that Col. Money pronounces as strongly Iti favour of 
Kinmond’s drier, as he previously did for Jackson’s roller, 
Kinmond’a drier we have not seen, but our exporieuca of Jackson’s 
Is very favourable, although we are not yet able to say what 
the consumption of fuel In the proportion to work done is, as 
compared with Davidson’s sirocco ana Kinraond’s drier.— Ceylon 
Ob8«?'V0r. 

TOBACCO. 


of particular fields, but depend on the labour, care, and skill 
of tne ouLivator, a id in some degree, on the quality of the water. 
The “ Khandeshi” tobacco also weighs more than the ** Talandi.” 
The tobacco takes 5 and 5} months to ripen. It is particularly liable 
to two misfortunes, one of thoso is the “ him” or frost in the **shialu” 
or cold season, and the other is the rain which sometimes falls 
about the ** holi ” when it ia out and lying out in the fields to dry. 
The tobacco is cut daring the last Id days of February and during the 
first 15 days of March. After the Divali” and end of October, it if 
necessary to go through the fields from time to time to out out 
sprouts which the p&nt throws out for flowers, as unless these arir 
removed, the leaves lose the sap necessary to give them their proper 
flavour. When the tobacco Is ripe, it is classed into ** kalia” and 
'*gardo.” That which is thought good enough for '^kalla” is out down 
stalks and all, and placed in the field in rows to dry. It remains thus 
10 or 12 days, and is then tied up in the early morning, while moist 
with dew, and carried home and made up there into bundles, with 
as much expedition as possible; it is the labour of 5 or 6 days to tie 
up the produce of one bigha, and that of 10 days more to have the 
bundlu, properly turned, dried, and made fit for sate. If the sale 
does not take pl^pe by this time, the bundles are turned every 7 or 
8 days till they are disposed. It is an object to sell tobacco, as soon 
as possible, as it loses weight by keeping, and requires much 
looking after. The leaves oi the plants that arc looked upon as 
“ jardo” are removed from the stalks with the bark, and allowed 
to dry on the ground for 12 or 15 days upside down, aud arc, then, 
brought homo little by little. The large leaves are then separated 
from the smaller ones, and the whole is made up into bundles, 
liaving layers of large and email leaves alternately. The ” kalia” 
tobacco is used for the “ hooka” and for snuff, The jardo” is 
used for ohewlng and for '* bids.” The tobacco grown here is 
considered to be the finest, and a sample cured under European 
agency and forwarded to Bnglaud fetched a higher price than the 
American tobacco, but the process of curing is not known, aud 
hence the tobacco as made ready for sale by the cultivators and 
forwarded, to Eiig'and did not even pay its own freight. I shall 
therefore fool obliged by you or any of your readers giving the 
entire method of curing tobacco as praetbed In America or at Manilla, 
BO as to enable the growers here to compete in the market of 
London. 

V. S. VYAVAHARKAR. 


INDIAN CHEROOTS. 


NOTES ON TOBACCO CULTURE IN THE ANAND, 
PITLAD AND BORSAD TALUKAS OF THE KHAIRA 
COLLECTORATE, GUZEKAT. 

fjlOBACCO b planted In “ (ioraruUavstar ” lands, which 
i must be wsll manured to receive It. The land must be 
ploughed 8, 10, or 12 times and one bigha* requires 20, 25, or 30 
oaiidoads of manure, The more manure ia applied, and the more 
the land is stirred by the plough, the more plentiful will be the 
crop, apd better the tobacco. In one blgba about 8,00) plants 
are setySvlieathe tobacco is cut, a few of the stalks arc loft stand- 
bg, and shoots, which flower and produce the seed, 

But it is not necessary to water these stalks or to take any trouble 
about them, and usually only about 20 arc left for seed in each 
bigha, This seed is sown after the first fall of rain iu July, 
on a .small piece of ground, well ploughed aud manured 
to reoMve it, aud made up into little beds like garden 
groulfidT and if rain does not fall in due time, it must be 
watered. The youug plants are ready to be traniplauted into 
the fields in a month, or a month and half, ii they are 
good and plentiful, one bigha of them will servo to plant 
40 bighaa, or if Inferior 20 bigbas ; when those plants are sold by 
one oulnvator to another, they bring Rs. 1, 2 aud sometimes 3 
aooordiug to their demand for as many as will suifioe for one bigha 
of land. Whin the land is q^uite pulverized, and ready to receive the 
plants, a large rake (jesli) having 3 or 4 tooth at a distance of 1 
XolA and ,S tasM (nearly two feet) from each other, is dragged over 
the field lengthways and crossways, so as to divide it into squares 
and wherever tliese lints intersect each other, tliere the plants are 
set in. iostrumont also ensures to eradicate weeds out of the 
soil. The planting takes place during the intervals of fair weather 
within the u^t fitteen days oi August, aud the first fifteen days of 
Septembei;i and it requires the land to be moist. If no raia faUs for 
a mouth ot so furrows must be made with the plough, and water let 
Into them» Thi young plants,, when set, must be watered two or 
three times, and if the sun be powerful, must be shaded until 
they take root Should rain fall every 15 or 20 days afterwards 
wa4r Is not required, but If a whole month intervenes without 
A shower, the tobacco must be irrigated. After the monsoon, 
It requires watering every 10 or 12 days, and if the watsr 
be a little salt, it is preferable to the perfectly sweet water. There 
»re four kinds of tobacco, Talapdi ” “ Khandeshi,” “ Haichl,” 
and ** Gandis,” but onW two of these are produced hero, namely, 
“ Talapdi ” “ and ” Kliaudeibi,” of which the ** Khandeshi ” 
has a large thick leaf, and that of the Talapdi,” thin and 
small. ThebMtaud worst sorts of tobacco are not the produce 


I NDIA supplies herself with cheroots as well as with tea, but no 
one will venture to say that her cheroots are at all equal to hex 
tea, though the latter is just asbinnoh a manufactured article as the 
former, aud much more didioulb to produce iu approved merchant* 
ftbU foTtu, The tea industry is much more recent in this country 
tiiun tho cheroot industry, and we would naturally expect to bo 
able to get better cheroots than tea. But the fact is otherwise. 
And straugely enough, while tho price of teas of every quality is 
being lowered, the price of cheroots is steadily increasing, Again, 
while the quality of all teas is improving, the quality of all che- 
roots is, if not dogenoratiug, certainly not improving. The only 
conclusion we can come to from these facta is, that the tea indus- 
try is in the hands of a more iutolUgent class thau the cheroot in- 
dustry. The cheroot ’ manufacturer seems to uuderstaud howto,, 
fix the price of his produce on tho political economy law of supply 
and demand, but he fails to appreciate the pecuniary advan- 
tages to be derived from an improved quality of production. In 
this respect he appears to bo in tho last degree conservative, and 
to take for the rule of his life the motto, “ As it was in tho begin- 
nig, is now, and ever shall be ; ” and so the quality of the Indian 
oheroota of 1883 U no better than thoss of 1833. While Manilla 
competed with India in cheroots of the higher qualities. It was 
not to bs expected that the mauiifacturs of cheroots in this coun- 
try would improve very much, if at all. Up to the middle of the 
present century, and for ten or fifteen years thereafter, Manilla 
supplied the Indian market to a considerable extent with cheroots 
of the higher qualities, and Southern India, of which TrloUinopoly 
was thi chief muufacturlag town, was oouteufe to supply the 
cheaper and lower quality of article. Tho price of the ^pst 
quality of the Mmilla manufaitura was about six tlm^ 
grater than that of the Triohiofopoly manufacture. This 
being the case, it seemed hopeless to expect any part of Southern 
India, Lower Bengal, or even Trlohinopoly itself to make an at- 
tempt to compete with Manilla. It was said that the best quality 
of Indian tobacco was far Inferior to the medium quality of tho 
best Manilla tobacco, and that the best quality of Manilla tobacco 
jould not be grown in India at all. Under this view of the Indus- 
»ry we can well understand why no efforts were made to improve 
>be best qualities of Indian tobacco. But for the last fifteen or twen- 
•y years the Manilla cheroot supply has been lost to India, and the 
quality of the present importationi from that country are probably 
^uferior to that of the best Indian cheroots. Practically, the Man- 
ila supply has gone, and the Indian cheroot manufacturer has 
rirtuall^ a monopoly of ths trade in this country. But as we 
have said, he has none nothing to improve the manufacture, while 
he has advanced the price of his produce at Auit I0() per cent, At 
first sight, this condition of a rapidly-growing and*^ ksi^ bpay ing 
Him I. . . . . It seems efcElMIpNa 


One Ugha it equ.! to feet or a of 1(10’ by ItfO'. ‘“du.try appeitra diffiouU to und.rataud, 

'BUOHCPAIBA.” 


'AOUa%>NBATS. 

Olearsout rats, mice, roaches, flics, ants, bed-bugs, beetles, 
bioots, skunks, ohlpuankii Dinigglsts, B, S. MadonA 

(lOr, Q(w>: 


Quick, complete cure, all annoying Kidney, Bladder and Urinary 

Diseases. DniggUts, B. S. lladoa k Co., Bombay, GsnsmI 
A’isntse 



THE INDIAN AGRICULTURIST. 


469 


December 1, 1883. 


tho whole cIabb of cheroot manufActurcrs in this 'country arc in 
capable of discoming their own pecuniary interests, or that it is 
impoBsiblo to improve the quality of the Indian tobacco or quality 
of the cheroot offered for sale in the Indian markets. When wo 
consider the variety of climate and the various qualities of the eoi 
in this country, there appears to’be no good reason why the bes' 
qualities of tobacco at least cannot be improved. The qualities o 
tea, coffee, cotton and wheat have beon vastly improvedf, and to* 
bacoo, we think, is capable of some, if not of equal, improvement. 
Tea growing and manufacture have been studied in China by Indian 
plantei's ; why should not tobacco planters and cheroot manufactur- 
ers go and study the growth of tobacco and the manufacture of 
oheroots^^iu Manilla ? The result would pay, we feel assured. 
Whatever may be the difficulties in the way ox improving the qual- 
ity of tho cheroota supplied b y India to her own markets, if tliere 
are any real difficulties at all, the fact stands out clearly and la- 
mentably that the Indian cheroot manufacture is not a thriving, 
but probably a declining, induttry*^oertainIy for the higher quali- 
ties. It may be said that the manufacturer is quite satisfied so 
long as he can sell the whole of hU produce at a paying rate, and 
that he has no inducement to improve the manufacture. This view 
is both oommenoialJy imsound and dangerous, and is calculated to 
raise competition once more from without, or to make the con 
sumer seelc tobacco of other qualities, such os are used in th< 
cigarette and the pipe. 

Apart from the question of improving the present quality of 
Indian tobacoOi there is sufficient cause of complaint in regard to 
Indian cheroots as now manufactured. Tho chief object which 
tho manufacturer seeks to accomplish is apparently to produce 
quantity, especially in tlio high-priced cheroota. Thus we find 
ourselves provided with cheroots of inconvenient length and 
thickness, dimensions such as smokera do not want. These 
dimensions are wrought out by the unpardonable sin of packing 
the interior of the cheroot with tobacco stalks. This packing 
with stalks should be made a felony at the least, and be punish- 
able under tho Penal Code. The smoker does not want tiio stalks 
in liis cheroot ; nay, he totally objects to them, inasmuch as they 
destroy tho flavour of tho tobacco and cause many a cheroot, u hich 
might otherwise be smoked, to bo thrown away unconsumed. If 
stuffing cheroots with tobacco stalks is little less than a swindle, 
what shall be said for the other vexatious proceeding of tho manu- 
facturer, tvs., that of mixing tobaccos of various qualities in one 
cheroot, and cheroots made of different qualities of tobacco in tho 
same box ? This diversity of produce is a sore evil. The pur- 
chaser is first deluded in the purchase of his cheroots, and alter- 
wards disappointed whqn using them. It is tho wide oxporience 
of tho users of Indian cheroots tiiat the qualities even of the best 
and most highly-priced choroots are seldom or never similar. 
Various qualities are to be found even in small boxes of 100 and 
in bundles of 2fi, while it is difficult to procure the same quality 
of tobacoo twice over when similar boxes are pur based from tho 
same dealer. How often U the smoker constrained to throw 
away about half-a- box of cheroots because of the diflereuco lu the 
(juality of the tobacco. This waste doubles the price of the 
oheruot to tlia consumer. Years go on, and tlioao vliUjitoua 
practices of packing cheroots with tobacco stalks, of mixing to- 
baccos of different qualities in single cheroots, of packing cheroota 
inanufactur«Ml of diilcront qualities of tobacco in tho same box, 
and supplying clitToots of different qualities of tobacco under the 
same name and brand, continue with unabating regularity, causing 
the user to believe that tho manufacturer docs not distress him self 
in the least about the claims of oonscienco. The user of tlio Imliau 
cheroot, who pays Ra. 25 per 1,000 for his purchase, really ex- 
ptflids Ra. 50 per 1,000 in the article, because of the variety in the 
cheroots ho buys. It was never so with tho higher brands of 
Manilla cheroots, for all weje equal in quality, and none were 
thrown away unconsumed.* For many years some of the long 
established ilombay European firms imported the higher* priced 
cheroots from Manilla for their friends. I’he quality was always 
good, and the price fair. Subsequently John Trcachor engaged in 
the business, and the supply was always reliahle and satisfactory. 
The price for No. 1 cheroots ranged from Rs. 80 to Ra. 100 per 
1,000, which may bo considered high in comparison to the price of 
“* trichys ” and other similar manufactures, but the Manillas wore 
always of equal quality, and practically the purchaser of 1,000 
obtained that number of useable cheroots. The manufacturer 
supplied what the moik on tho box declared the cqptcuts to be, 
ami tha purchaser was never disappointed. Now that there is no 
bou^it a supply of tho quality of cheroots from Manilla, the 
fifan mauufaoturer should wake up to hU own interest, and im- 
prove his produce in the way we have indicated. The public liavo 
borne the existing Imposition long and patiently enough ; it is now 
time we should have a little reform. Bombay has a large number 
of cheroot dealers ; many of these dealers seem to be able to se- 
cure a living hy dealing in cheroots alone. Surely, some of these 
dealers can innuenoo the manufacturer sufficiently to put a stop 
to the unreasonable practices which check the growth of what 
ought to be a great Indian manufacture. Let the Indian , 
cheroot manufacture bo brought up to the improving level ' 
of the tea manufacture, ana the public will be satisfied. 

It is sod to see a thriving industry dogcueratiiig in the days of its 1 
prosperity, at the risk of oominercial suicide.— Ro/nday Gazette. 

« THAT HUSBANDOF MINE ’’ 

k Is throe times the man he was before he began using ** Wells’ 

Vcalth Ronewer.” Druggists, B. S, Madou k Co., Bombay, 


WANTED 

P BICKXY COMFREY ROOTS. State 
rupee Rabbits for breedingi of pure 
B. B.i roit Offio# NfOnee^Xul 


weight in pounds per 
Qjttira oolOTi^^AddrtM 


GOODALL’S 

Honsehold Specialities. 

YORKSHIRE REU8B 

The Vioat Dellciou« l^auee In the World. 

YORKSHIRE RELISH 

Awarded El^lit Prize ffledal». 

YORKSHIRE RELISH 

5.000,000 llolileN l^oJd Anmtally* 

YORKSHIRE RELISH 

EiirleliON Hot Joint n, MonpN. .Stents, 

YORKSHIRE REUSH 

HelleloiiA to Chopin, .Hleakm, PlfiJi, Poultry, Ac. 

YORKSHIRE RELISH 

Blende Admirably nith all Gravleti. 

YORKSHIRE RELISH 

AgrccH nIth the Iflowt Helleate Persouii# 

YORKSHIRE RELISH 

JfliikeM t.’olfl Belli a LiiAury. 

YORKSHIRE RELISH 

PoNwoMMeN a Pleasing Pliiiiancy. 

YORKSHIRE RELISH^ 

Every HIsh In Improved by Its Addition* 

YORKSHIRE RELISH 

to the Involid'N cup of BrotJi. 


Mlioulit be on every bliicbuard. 

YORKSHIRE RELISH 

EpieureN pronounce It tlie Best wSWUb 

YORKSHIRE RELIJ^ 

]Vo better Naiiee can be 

YORKSHIRE REU 

A HouNeliold Word* 

YORKSHIRE ,, 

Biionn all over tlie World* ^ 

Wari’RuteJ pure and free from any injurioua ingredient. 

This Cheap and Excellent. Sanec mal ^H the plainest viands pall^bld, 
and tho daintiest. diehe» most delicioua. 

Tho most cultivated cnliiiary conuoisacurH have awarded the palia to 
tho T’OJIKSHIKE REUSH, on tho ground that neither its strength nor 
its piquancy is overpowering, and that its invigomting zest 1 
impairs the normal flavour of the dialios to which it is addw'*' 

Employed either “au naturel” as a fillip, to chops, stal 
cold meats, or nsed in combination by a skilful cook in conci 
■tews, ragouts, curries, or gravies for fish and made dishes. 

Sold in bottles, 6d , Is., and 28. each. 

Prepared by GOODALL, BACKHOUSE A CO., I^s,l 



Vordala Barracks, 1375. 

Having been for tbe last four years CnS[^H||^dent of tha 
Ifllst. Fusiliers, I have signed orders for at least of your 

Yorkshire Relish, and can bear t(jatimony to its being the beet and 
chcappfit sauce extant,— Yours truly, W. 4<lwrEN JerVW, Capt. lOlffc 
Fusiliers, P.0.0. 

To Qoodall, Backhouse & Co*« 


GOODALL, BACKPSE & CO., 

LEEDS, EtlSLAND. 
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FIRE BRICES. 

E ANEEGUNCI^ F!tRE BEICKS as supplied to Gpvermnejit and 
thevariotifl iUiiiwivs, Iron Works, Coal, Gas, aud Steam 
A'Jftvigation ComponicB. Vrice— Ra, 0 per 100, 

Extract £rom Odicial Report ol tests made at H. M's Mint, 
Calcuttji by Theodork W. H, Hi/ohe8, Ebq., r.G.e., a.b.s,m., Offi- 
ciating Bejputy Superintendent, Geological Survey, IiwRa:— 

'* U'ht BricKi Med by mt wert /unMcd bv the Firm </ 
Memi. MVFN if- 6V. * * * The materiaUfrom which they are made 
art very r^fracUny and ca^tabk qf rmeting high temperature ivith- 
mat ienkbly fusing, * * * Thai compared v)\ih Stourbridge Fire 
somvohioJt euperior,*^ 

'Xhe ipeoimeiia urem subjected to a temperature of over R,QOO 
Eahr., the unelting point of Cast-iron being 2,780 degi. 

for the above, and for Banetgunge Salt-glazed Stoneware 
and imporiihable Drainage Fipee, to 


BUEN & CO„ 

7, HaBtings-street, Calcutta, 
or Ranoegungo Pottery Works, Raneegunge, 

EJ,R., Bengal. | 


FRANCE. 

CONTHfEKTAL & COLONIAL AGENCY. 

(LIOENSED), 

14, RDR DE OBABBOL, PARIS. 

T ransacts every description of Commisiion, Merohaut, and 
General Agency Businoss. 

All Indents executed at Manufacturers* most favourable terms. 
Ondifionr.— *^rwo and^a-haU per cent Commission' when Bankers 
Draft on London or Paris acoompanies order, Special terms to 
re^lar correspondents. All Discounts conceded to purchasers. 
Original Involoes sent whsna required. 

Produce taken charge of and realised to best advantage. Cast 
advanced on Consignments, 

The Agency Represents, Boys, and Sells for Firms. 

Public Securities, Estates and Properties, bought and sold, 
Loans, Mortgages, Mines, and Indusmal Investments, Ac,, nego 
elated. 

Manufacturers and Producers oan bare suitable articles lntro< 
duced to the markets on advantageous oouditlons. 

Prick List— ccMjweAcniive and reliahle-^i\ application, 

BANKERS.— Pauis : George Watersj Esq., 30, Boulevard dei 
Italicns. London : The London and Cmmty Banks, 3, 
Yiotoria-street, Westminster, 

Addrm • The Manaser, OorUinental and Colonial Agency % 14, Rue 
de Chabrol, Paris, France. 447 


ZULULAND AND CETEWAYO. 



« * I know what it Is,’ he answered ; this honey is made from 
euphorbia flowers, which are very poisonous.' This explnuation made 
me feel exceedingly uncomfortable ; but 1 elicited from Him that there was 
not much danger, as the- 'maass' taken with it would neutralise the effect 
of the poison. Directly he mentioned poison I dived into the packs, and 
pulled out a bottle of END’S FRUIT SALT, and emptying a Quantity 
into two pannikins, filled them up with water, and several times 
repeating the dose, in a few hours we were oonsiderably better.”— 
Zululand and Oetewayo^' (p. IJ9), by Captain IF, B, Ludlow, Ut Butt, 
B, V. Royal Warwickshire BMiment 

** MVhat on earth shall 1 take to Zululand P asked my friend Jim 
Law one day at Aldershot, when be had just received orders for South 
Africa, to start at forty-eight hours* notice. I replied, *If you take 
my advice— and it’s that of an old traveller— you’ll not budge without 
a lew bottles of END, even If you leave half your kit behind. I 
nevov itiii without these Salts, and, please the pigs, never intend to be. ’ 
On his return I inquired, * Well, how about ENO^ FRUIT SALT?’ 
* My dear follow, it was the best advice 70a ever gave ; they saved 
me many an illness ; and when 1 left Tuegla, I sold the remaining bottles 
for ten times the original price I * ^^■^Lieut,*Ool, 


JEOPARDY OF LIFE. THE GREAT DANCER OF DELAY. 


You can change the trickling Btream, hut not the raging torrent. 



EVERYBODY SHOULD READ.— How important it is to every individual to have at hand some simple, effective, mid palat- 
able remedy, such as END’S FRUIT SALT, to check disease at the outset 1 For this is the time. Witli very little trouble you 
‘the course of the trickling mountidn stream, but not the rolling river. It will defy all your tiny efforts. I feel I cannot suffi- 

. 1 . « .L J. 11 


^ieutlyimpreis this important Information upon all Householders, or Ship' Captains, or Europeans generally, whp are visiting or residing in 
any hdt or foreign climate. Whenever a change is contemplated, likely to disturb the condition of healtn, let WO’S FRUIT SALT be 


y(^r d&tMuiion ; for, under any oiroumabances, its use is beneficial and never oan do harm. When you feel out of sorts, yet unable to say 
why ^quently without any warning you are suddenly seized with lassitude, disinoUnation for bodily or mental exertion, loss of appetU^e, 
siomss pain fa the forehead, dull aching of back ana limbs, coldness of the surface, and often shivering, &o., Ac. } then your whole body 
is ont 0/ the spirit of danger has been kindled, but you do not know where it may end : it is a real necessity to have a simple remedy 
at'bafiittw^ answer the very best end, with a positive assurance of doing good in every case and in no case any harm. The n^ipt can 
so steer as to bring the ship into safety, but he cannot quell the raging storm. Tne common idea when not fetdlng well 

wUi WfdtlSi^ee. perhaps I shall be better to-morrow ; ” whereas, had a supply of ENO’S FRUIT SALT been at hand, and use made of it 
at' the O^t, idl os^mitous results ndgbt have been avoided. What dashes to the earth so many hopes, breaks so many sweet alliances, 
blasts aaspioioas enterprises, as untimely death? 




RICH 



S' 


am restored to J^HHPheslth ; and others 1 know that have tiHod it have I The effect Is all 1 could wish." How to enjoy good food that would 
nSfc' inioved raBBBod health for yearn.— Yours most truly, Robt. otherwise oause biiioasneaa, heodaohe, or disordered stomach— uso KNO’S 
ImstoSlco, Barrasford. ' 1 FRUIT SALT* 

(^Bi^ LIFE.— new invention is brought before the public, and commands success. A score of abominable imitations are 
immedikMy iRliroduoed by the unscrupulous who, in copying the original closely enough to deceive the public, and yet not so exactly 
as to infringsi righ^^xerotse an ingenuity that, employed in an ongiual channel, oonld not fail to secure reputation and 

fdghts ar^^otected in everu civilised country, EmnUne each Bottle, and see the capsule is marked END’S FRUIT ' 
SALT,** . itpou have i^en imposed on by worthless imitations. Sold by all Chemists, price $s, $d, and 4s» Sd, 


IONS IN tlXTeBN LANQUAiBES HOW TO PREVENT DISEASE. 
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CALCUTTA. 


IMPORTERS OF 

MilCHIHERy, EHBIHEERS’ AND PUNTERS’ TROLS Of AU KINDS 


All articles sold at our EstaUishment are manufactured hy first-class Firms, and are of the best 

matenal and worTcmanship. 


Clayton and Shuttleworth’s Portable Engines, 
6, 8, 10 and 12 H.P. 

Punching and Shearing Machines. 

Improved Saw-sharpening Machines for 
Frame and Circular Saws. 

Seller’s Bolt and Nut-screwing Machines. 
Drilling Machfnes, with Feed Motion and 
Rising Table. 

Bench Drills for Hand or Power, 15", 20", 25". 
Bench Drills for Hand of Steam Power, 42". 
Slotting Machines. 

Lathes — Self-acting, Slide, Screw-cutting, and 
Surfaemg. 

Foot Lathes. 

Lathe Carriers. 

Asbestos Packing. 

Circular Saw Benches for 36" and 42" Saws, 
and with Pateht Self-acting Drags. 

Circular Saw Spindles. 

Crab Winches, with and without break, to lift 
4, 6, 10, 12, and 15 tons. 

Brick, Tile, and Pipe Machines. 

Improved Brick-pressing Machines, 

Screw Jacks— Bottle, Tripod, Haley’s Patent, 
^^nd Traversing. 

Iron Pulley Blocks for Rope and Chain. 
Weston’s Patent Differential Pulley Blocks. 
Blast Fan, Silent, for 16 and 30 Fires, 
Fletcher’s Patent Annular Hot-air Furnace. 

A large stock always on 


Soda-water Machines, to make from 30 to 800 
dozens a day. 

Soda-water Bottling Machines. 

Parallel V ices. 

Tube Vices, with and without slide gate. 

Boiler Bears. 

Duplex Punches. 

Indigo Press Screws, with Brass Nuts. 
Appold’s Centrifugal Pumps. 

Chain Pumps. 

“ Spaaial ’’ Staam Pvaaps. . 

Vauxhali Donkejr Pumps. 

Rotary Pumps, 

Hand, Lift, and Force Pumps, . 

Steam Horse Ploughs, Harrows, ant 
Firo and Garden Engines, 

Watering Carts. 

Water Lifts. 

Rice-Shelling Machines, 

Flour Mills, for Hand, Cattle, or SteadWower. 
Flour Dressing Machines. 

Chaff-cutting Machines. 

Corn Crushers, with fluted Rollers. 

Prize Com Crushers, with Smooth ^br 

Crushing Oat, Linseed, Malt, 
and for Kibbling Beans, Maize, wK 
Cajt and Portable Weighing Macl^ft 
Domestic ditto ditto, with and withcm^^ eights. 
Salter’s Spring Balances. 


hand of best Shcjfdd Files wid Patent Wogi^ 
\nges, Nails, Chain, Iron, Steel, Brass, Copper, Zim 
Oil, Paints, Varnishes and Turpentine’ ^ 




PRICES AND PARTICULARS ON APPLIC 






& oa, 


w:»p^ixB3aB^ij«yR^s--ST3»2ia3T, .Xioasrooisr, 

livoiMuiuo rawiiliiciia a»^ 

PUjtflHCf lACtlNIRY OF EVERY DESCRIPTIOl? 

FOX /srj£djr, w4rj^/i,^ fr/jp^:^jim 

i^pannilto and iorW Pr^ 

SOI£ MAXEi^ ^rait (311&AT OS' 

ilillf i9M « P9 l 

of^ai auja FirHFi~ 


M^mva «|ia4N»(a otr'mis’^ 


•iaib l»ti _$m« 

It & dOODOltaiOIll* &ft8 ft 
, ttad' on .^0 £Widft v^ftWe.' . ' 
'ItVfa^obtfanii^ ftid 

Mm 




It i» ifttarohAJiMble tn 

It . will delkdp mm ; 

tima^ia# 

It is made of beet iTiato- 
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like manner* 
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Btroket per hour, or 20 
strokes per minute* 
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. m-AKfi‘8 PATENT 
|}inKft^lLMtMiitaam Fmatp and Boiler leader. 
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